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Introduction
As stated by the chairman: 
[109-e-R17-FR2-2-02] Email discussion under 8.2.2 for maintenance on PDCCH monitoring enhancements, for issues 2-1/2-8, 2-4, 2-5/2-7/2-9, 2-10, 2-12, 2-13, 2-15 (RRC) and issue 8-1 in R1-2205124 – Alex (Lenovo)
· 1st check point: May 13 (any RRC impact by May 12)
· Final check point: May 18

Issues with expected RRC impact are marked as such in the section title, therefore please treat these with a proper sense of urgency!
Discussion
FL NOTE: Excerpts from submitted documents are listed in Section 3.
[RRC] Issue 2-1/2-8: SS configuration for Type1 CSS without dedicated RRC and Type0/0A/2 CSS, DCI processing limitations
For ease of discussion, the following lists the revised agreement from RAN1#108e without showing the revision markups.
	For search space set configuration of multi-slot PDCCH monitoring:
· monitoringSlotPeriodicityAndOffset and duration are appended with "-r17", and
· For monitoringPeriodicityAndOffset-r17
· The values represent slots
· Add periodicity values {32,64,128,5120,10240,20480} to the existing values in monitoringSlotPeriodicityAndOffset
· Note: Total list of periodicity values that can be configured for SCS 480kHz and 960kHz:
{4,8,16,20,32,40,64,80,128,160,320,640,1280,2560,5120,10240,20480}
· For each periodicity value Xp
· Offset O values that can be configured: {0, 4, 8,  …, } slots
· Note: There may be no need to introduce the term "Xp" in the specifications
· The configured periodicity is restricted to be an integer multiple of L slots
· The configured offset is restricted to be an integer multiple of L slots
· For duration-r17
· The values represent slots
· The value range is {8, 12, …, 20476}
· If duration-r17 is absent, the UE assumes the duration in slots is equal to L
· The UE ignores duration-r17 for DCI format 2_0
· The configured duration is restricted to be an integer multiple of L slots
· The maximum duration is one less slot group of L slots than the configured periodicity
· duration-r17 is the total number of slots in consecutive groups of L slots in which a Search Space can exist in every period as given by monitoringPeriodicityAndOffset-r17
· monitoringSymbolsWithinSlot applies to each slot configured for multi-slot PDCCH monitoring
· Note: This parameter can be directly re-used from earlier releases.
· Introduce new parameter monitoringSlotsWithinSlotGroup-r17
· Two sizes L are supported for this parameter: L=4 bits and L=8 bits
· Each bit in monitoringSlotsWithinSlotGroup-r17 represents a slot in a group of L slots
· The parameter monitoringSlotsWithinSlotGroup-r17 is applied in each of the L slots as determined by monitoringSlotPeriodicityAndOffset-r17 and duration-r17.
· A slot in each group of L slots is configured for multi-slot PDCCH monitoring if the corresponding bit in monitoringSlotsWithinSlotGroup-r17 is set to '1'
· Note: Further configuration of the monitoring symbols in such a slot is done by monitoringSymbolsWithinSlot
· For Group (1) SSs
· The slots indicated in the bitmap should be consecutive per group of L slots
· The number of slots configured for multi-slot PDCCH monitoring per slot group of  slots should be no larger than  according to at least one of the  supported by a UE
· Working assumption: For Group (2) SSs
· For Type0/0A/2 CSS
· The slots indicated in monitoringSlotsWithinSlotGroup-r17 are not restricted to be consecutive
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 can be up to L
· For Type1 CSS without dedicated RRC
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 per slot group of  slots should be no larger than M, where M is FFS



[Closed] First round discussion
Preferences between companies (based on submitted documents) are almost evenly split between imposing no restrictions for Type 1 CSS w/o dedicated RRC (i.e. aligning with Type0/0A/2 CSS) and imposing a limit of 1. Since monitoringSlotsWithinSlotGroup-r17 configures a group of L slots, FL thinks it makes sense to apply the limit of up to 1 slot per group of L slots. Depending on the outcome of the discussion, some update of corresponding RRC parameters may be necessary.
FL asks especially companies who have not submitted their views on Option 1 or Option 2 for a show of hands.
FL Proposal 2-1.1:
· For search space set configuration of multi-slot PDCCH monitoring, for Group (2) SSs
· Option 1
· For Type0/0A/2 CSS and Type1 CSS without dedicated RRC
· The slots indicated in monitoringSlotsWithinSlotGroup-r17 are not restricted to be consecutive
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 can be up to L
· Option 2
· For Type0/0A/2 CSS
· The slots indicated in monitoringSlotsWithinSlotGroup-r17 are not restricted to be consecutive
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 can be up to L
· For Type1 CSS without dedicated RRC
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 per slot group of L  slots should be no larger than 1
· If a UE is provided
· one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, or a CSS set by PDCCH-Config, and 
· a SI-RNTI, a P-RNTI, a RA-RNTI, a MsgB-RNTI, a SFI-RNTI, an INT-RNTI, a TPC-PUSCH-RNTI, a TPC-PUCCH-RNTI, or a TPC-SRS-RNTI
then, for a RNTI from any of these RNTIs, the UE does not expect to process information from more than one DCI format with CRC scrambled with that RNTI per group of  slots
·  for 480 kHz SCS
·  for 960 kHz SCS

	Company
	Comment

	NTT DOCOMO
	Our understanding is that, in FL proposal2-1.1, 
· With option 1, 38.213 needs to be updated to reflect the second bullet. 
· With option 2, in addition to 38.213 update for the second bullet, UE feature list also need to be updated. 
Given the amount of update, option 1 seems slightly better. 

	Xiaomi
	Option 1 is preferred, we don’t see the need to restrict Type #1 CSS only appear no larger than 1 in a slot group. And we also do not see why for all the RNTI mentioned above, the corresponding DCI can only appear no larger than 1 in a slot group. From our understanding, what we need to do is just to define UE capability for a multi-slot group, as how to configure PDCCH channels, it is up to gNB’s implementation and no need to specify.

	Panasonic
	We support Option 2. The reason for different handling between Type 1 and Type 0/0A/2 CSSs is that, for the Type 0/0A/2 CSSs, UE only needs to monitor one slot corresponding to its serving beam although the monitoring occasions (for all beams) can be configured up to L slots, but this is not the case for Type-1 CSS. So the additional constraint (e.g. limited to 1 slot) might be needed to reduce the UE monitoring effort.

	Samsung
	For group (2) SS, we are ok with either Option 1 or Option 2, but we didn’t see a need for a UE capability to support both Option 1 and Option 2 (this is a very minor issue, and not worth a UE capability, and also UE capability cannot work before RRC connection).
For the second bullet, we are ok. 

	Qualcomm
	We support the proposal with Option 2 and the second main bullet (red text about the DCI processing limitation).
To further clarify our view, we think it is very important to clearly distinguish “configured” MOs and “monitored” MOs:
· The first bullet (Option 2) is about the “configured” MOs. Based on the current text, there is no restriction on the configuration of Type0/0A/2 CSS MOs within a slot group. However, as many companies pointed out in their contributions, the MO that the UE actually monitors among the configured MOs is restricted, according to the association with SSBs. Therefore, except a corner case that the number of SSBs is smaller than the slot group size Xs, the number of monitored Type0/0A/2 CSS MOs per slot group is implicitly restricted to no more than one per slot group.
On the contrary, for Type1 CSS without dedicated RRC, there is no association between MOs and SSBs, and the UE is required to monitor all configured MOs within a RAR/MsgB window (i.e., configure MO = monitored MO). Thus, to avoid the situation that the UE must monitor more than one Type1 CSS MO per slot group, the configuration of MO should be explicitly restricted, i.e., up to one slot per slot group.
· In the basic PDCCH monitoring capability FG3-1, we have the following:
· For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within a slot
In the above text, “monitoring occasion” means the actual “monitored” MO (not the “configured” MO). Otherwise, the text is self-contradictory because, for SS set #0 configuration with M=1/2 (SSB-CORESET multiplexing pattern 1, in Table 13-12 in TS 38.213), there can be two configured MOs (i.e., two spans) per slot (e.g., one starting at symbol 0, the other starting at symbol 7). 
In the UE feature discussion in RAN1 #108-e, the following text with square brackets has been captured FG24-4:
· [7. For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) of each slot of the slot group, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within each slot of the slot group.]
Since the intention of FG24-4 is to extend FG3-1 for multi-slot PDCCH monitoring, the “monitoring occasion” should also be interpreted as “monitored” MO as in FG3-1. Then the highlighted text “within each slot of the slot group” can be misled that there can be multiple actual “monitored” MOs, one for each slot within the slot group – Note that, as in FG3-1, the “configured” MO can still be within each slot of the slot group by FG24-4. Therefore, to avoid this misconception, we believe the text in FG24-4 should be modified as follow (this should be separately discussed in the UE feature discussion later):
· [7. For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) of each slot of the slot group, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within each a single slot of the slot group.]
To summarize, in the proposal, the first bullet (Option 2) is about the restrictions for “configured” Group (2) SS set MOs, while the UE feature FG24-4 restricts the “monitored” Group (2) SS set MOs.

	Apple
	Option 2. As has been mentioned in previous discussions, there is a need for some limitation on type 1 CSS without dedicated RRC to limit the UE having to monitor this CSS in every slot in the slot group. As at now, all the other SSs have this limitation and it does not make sense to have to design to a scenario of monitoring every slot in the slot group for one CSS type. 

	Huawei, HiSilicon
	Support FL proposal with Option 1. 
Option 2 limits the RAR MOs within the RAR window. Also, option 1 has a less specification impact. 

	MediaTek
	We share the same view with Qualcomm that this proposal is about configuration of a search space set and we need a separated discussion on the UE feature regarding the total monitoring occasions mentioned by Qualcomm’s comment. With this understanding, our first choice is applying 
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 per slot group of L  slots should be no larger than 1
to all the CSS. However, option2 can be acceptable. 

	Ericsson
	Comment #1:
We support Option 2.
Comment #2:
Regarding the 2nd bullet (red text about DCI processing limitation)
· If a UE is provided
· one or more search space sets …
we are confused about why the following two sub-bullets are added. As we agreed last meeting, for 960 kHz SCS, the UE can choose X_s = 4 or 8 if it supports both and depending on which value comlies with all configured search spaces.
·  for 480 kHz SCS
·  for 960 kHz SCS
Furthermore, we think the whole bullet is unnecessary, since if Option 2 is agreed, none of this text is needed since with the configuration restrictions on Group(1) and Group(2) SSs, they UE will never be required to decode more than one DCI with a particular RNTI per slot group anyway.
Comment #3
Regarding Qualcomm's suggestion for changes to the FG24-4 description, Qualcomm raises an important point regarding Table 13-12 in 38.213 which allows two MOs in different spans within a slot (starting at symbols 0 and symbol 7).
Table 13-12: Parameters for PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and CORESET multiplexing pattern 1 and FR2-1, or SS/PBCH block and CORESET multiplexing pattern 1 and {SS/PBCH block, PDCCH} SCS {120, 120} kHz in FR2-2
	Index
	
	Number of search space sets per slot
	
	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	2
	2.5 
	1
	1
	0

	3
	2.5
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	6
	0
	2
	1/2
	 {0, if  is even}, {, if  is odd}

	7
	2.5
	2
	1/2
	 {0, if  is even}, {, if  is odd}

	8
	5
	2
	1/2
	 {0, if  is even}, {, if  is odd}

	9
	7.5
	1
	1
	 0

	10
	7.5
	2
	1/2
	 {0, if  is even}, {7, if  is odd}

	11
	7.5
	2
	1/2
	 {0, if  is even}, {, if  is odd}

	12
	0
	1
	2
	0

	13
	5
	1
	2
	0

	14
	Reserved

	15
	Reserved



We do not want to lose this functionality in Rel-17, and we think that Qualcomm's suggested change to the description of FG24-4 still leaves room for ambiguity on "configured" vs. "actual." If Option 2 is agreed, then to avoid such ambiguity, we suggest the following change which would capture the fact that for any one SS type within Group (2), there is only one actual monitoring occasion per slot group (assuming Option 2 is agreed).
· [7. For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the configured monitoring occasion(s) can be any OFDM symbol(s) of each any slot(s) of the slot group, with and the actual monitoring occasions for any one of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations is within a single span of three consecutive OFDM symbols within each a single slot of the slot group.]


	InterDigital
	We support Option 2.

	Intel
	We prefer Option 2. For Type0A/2 CSS, the spec allows UE to monitor a subset of it according to the detected SSB index. By this way, it doesn’t cause a real problem to configure Type 0A/2 CSS in all slots. However, for Type1 CSS, it seems UE needs to monitor every configured MOs since there is no other means to sync-up on a subset of MOs of Type1 CSS. Therefore, MOs for Type1 CSS should be limited. We prefer to M=1. 
On the other hand, no matter Option 1 or option 2 is agreed, UE always face a problem on how to count the number of BD/CCE in a slot group. for example, if Type0A/2 CSS is configured in all Xs slots, it is almost sure that the total number of BD/CCE in the Xs slots will exceed 20BD/32CCE. Since a (almost) common view is that UE only monitor at most one MO of Type0A/2 CSS but not that in all Xs slot, a clear agreement on UE behavior is preferred. Otherwise, UE cannot know how to checking maximum BD/CCE. We make the following proposal, 
· The BD/CCE of a MO for Type0A/2 CSS sets are only counted towards the BD/CCE budget in a slot group when the UE actually detects Type0A/2 PDCCH in the MO in the slot group.

	LG Electronics
	We prefer Option 1 due to less spec impact, but if Option 2 is a clear majority view, it’s also OK for us. However, it is questionable the 2nd bullet is still needed if Option 2 is agreed. We agree with Comment#2 from Ericsson, and we also think the 2nd bullet is unnecessary.
Regarding FG24-4, we are fine with Ericsson’s change.

	vivo
	We support option 1 if FG 24-4 is modified as Qualcomm suggested. 
Agree with Qualcomm on the modification of  FG24-4. With such modification, UE can only monitor PDCCH occasions in a single slot of the slot group and thus gNB implementation will not configure multiple MOs for Type 1-CSS without dedicated RRC configuration. There is no need to distinguish the MO configuratoion from Group (2) search spaces.

	Nokia, NSB
	We have a slight preference for Option 1.
If the 2nd bullet is agreed, then additional limitation given by Option 2 is unnecessary. 
We think that Option 1 (2nd bullet) will result in smaller specification impact (compared to Option 2).

	CATT
	Option 2. We think the  search space configuration for the Type 1- CSS without dedicated RRC configuration still requires limitation to ensure that the MO is no more than one within a slot group
We also think the bullet ‘o	If a UE is provided’  is not needed. Options 2 is enough.
For FG24-4, we think ‘of each slot of the slot group’ has been used already previously and no misunderstanding has been caused.

	ZTE, Sanechips
	We support Option1. For configuration flexibility, we prefer not to separate Group (2) SS to two small groups and apply different rules. Group (2) SSs monitoring locations can be anywhere within a slot group of X slots, similar as in Rel-15/16, we don’t expect other restrictions for Group (2) SSs.
For the second main bullet, we agree with Ericsson’s comment#2.



First round discussion summary
A majority of companies express a preference for option 2. Some companies expressed a preference for option 1, but can also accept to move on with option 2.
Several companies have pointed out that in case of option 2, there is no need to additionally consider the search space limitation proposed by the 2nd bullet of Proposal 2-1.1. 
Comments have idientified that a revision of FG24-4 may be necessary. It seems acceptable to discuss such modification under the UE feature agenda.
Intel has further proposed to capture that "BD/CCE of a MO for Type0A/2 CSS sets are only counted towards the BD/CCE budget in a slot group when the UE actually detects Type0A/2 PDCCH in the MO in the slot group.". FL thinks that this may be a common understanding, but it would be good to confirm the group's understanding.
First round FL suggestion
· [bookmark: _Hlk103189995]Agree on the following FL Proposal 2-1.1a (was option 2 in FL proposal 2-1.1):
· For search space set configuration of multi-slot PDCCH monitoring, for Group (2) SSs
· For Type0/0A/2 CSS
· The slots indicated in monitoringSlotsWithinSlotGroup-r17 are not restricted to be consecutive
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 can be up to L
· For Type1 CSS without dedicated RRC
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 per group of L slots should be no larger than 1
FL Note: Further discuss whether the 2nd bullet of  FL Proposal 2-1.1  and Intel's proposal on BD/CCE counting of a MO for Type 0A/2 CSS are necessary (2nd round)
Following the discussion, the following has been declared by the chair:
Agreement
For search space set configuration of multi-slot PDCCH monitoring, for Group (2) SSs
· For Type0/0A/2 CSS
· The slots indicated in monitoringSlotsWithinSlotGroup-r17 are not restricted to be consecutive
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 can be up to L
· For Type1 CSS without dedicated RRC
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 per group of L slots should be no larger than 1

[Closed] Second round discussion
Please comment whether you think assuming FL Proposal 2-1.1a is agreed that additionally the following is necessary:
FL Proposal 2-1.2a:
· If a UE is provided
· one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, or a CSS set by PDCCH-Config, and 
· a SI-RNTI, a P-RNTI, a RA-RNTI, a MsgB-RNTI, a SFI-RNTI, an INT-RNTI, a TPC-PUSCH-RNTI, a TPC-PUCCH-RNTI, or a TPC-SRS-RNTI
then, for a RNTI from any of these RNTIs, the UE does not expect to process information from more than one DCI format with CRC scrambled with that RNTI per group of  slots
During the first round discussion Ericsson, LG, CATT, ZTE indicated that such a bullet is not required with Option 2.
	Company
	Comment

	Qualcomm
	We are fine with Proposal 2-1.1a, as long as it is assured that the revision of FG24-4 is agreed. Also, if the revision of FG24-4 is sure to be agreed, we are also fine with removing the second bullet (Proposal 2-1.2a), because, as Ericsson commented in the first round, the restriction of SS set configuration and the UE capability FR24-4 will not require a UE to decode more than one DCI with the particular RNTI per slot group.
For the revision of FG24-4, we don’t think the suggested changes by Ericsson are necessary. The purpose of the UE feature description is to describe the UE capability for PDCCH monitoring and BD/CCE counting from the UE’s prespective. Therefore, the “configured monitoring occasion”, which is not actually monitored and, thus, not counted toward the BD/CCE budget, does not need to be described. Our suggested revision of FG24-4 is as follows:
· [7. For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) of each a slot of the slot group, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within each a single slot of the slot group.]

	LG Electronics
	If P2-1a is finally agreed, the UE will not actually have to process more than one DCI per slot group. Therefore, we don’t think there is a need for an explicit agreement on the DCI processing limit per slot group.
Regarding FG24-4, we agree with moderator that it could be discussed under UE feature agenda.

	Transsion
	We are fine with Proposal 2-1.2a.

	Intel
	We are fine with Proposal 2-1.2a. For the bullet of FG 24-4, both update from QC and Ericsson are fine for us. 

	Samsung
	We are fine with Proposal 2-1.2a

	Ericsson
	As we commented previously, if Proposal 2-1.1a is agreed, there is no need for Proposal 2-1.2a since with the configuration restrictions on Group(1) and Group(2) SSs, the UE will never be required to decode more than one DCI with a particular RNTI per slot group anyway.
We don't believe the updated description from Qualcomm is correct. The proposed change "… of each a slot of the slot group, … " conflicts with the highlighted part of Proposal 2-1.1a.
· For Type0/0A/2 CSS
· The slots indicated in monitoringSlotsWithinSlotGroup-r17 are not restricted to be consecutive
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 can be up to L

To avoid confusion between configured and actual, we still prefer the following (from the 1st round):
· [7. For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the configured monitoring occasion(s) can be any OFDM symbol(s) of each any slot(s) of the slot group, with and the actual monitoring occasions for any one of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations is within a single span of three consecutive OFDM symbols within each a single slot of the slot group.]

	Apple
	We are fine with Proposal 2-1.2a

	ZTE, Sanechips
	We are ok with Proposal 2-1.2a.

	vivo
	We are fine with proposal 2-1.2a. If revision of 24-4 as Qualcomm suggested is agreed, we are fine to not agree proposal 2-1.2a.

	Moderator
	At least two companies consider that with the agreement based on Proposal 2-1.1a, there is no need to adopt proposal 2-1.2a. A discussion on revising FG24-4 can continue in the UE feature thread. I have asked Ralf to initiate the FG24-4 aspect, taking the above two suggestions by Qualcomm and Ericsson as potential starting points for the discussion. 



Please comment on Intel's proposal, i.e. whether you agree and/or think this should be an explicit agreement, a conclusion, or perhaps just a note in the meeting minutes.
FL Proposal 2-1.2b:
· The BD/CCE of a MO for Type0A/2 CSS sets are only counted towards the BD/CCE budget in a slot group when the UE actually detects Type0A/2 PDCCH in the MO in the slot group.

	Company
	Comment

	Qualcomm
	We are generally fine with the proposal. However, “detects” in the proposal may need to be clarified.
· The BD/CCE of a MO for Type0A/2 CSS sets are only counted towards the BD/CCE budget in a slot group when the UE is required to actually detects monitor Type0A/2 PDCCH candidates in the MO in the slot group.

	LG Electronics
	We are fine with Qualcomm’s change. 

	Transsion
	We are fine with Qualcomm’s update.

	Intel
	We are fine with Qualcomm version. 

	MediaTek
	We have a question about this proposal. Based on our understanding, there is no special handlding on how to count BD/CCE limit for Type0A/2 CSS, i.e., there is no wording on “actuall detect”. We wonder why should we introduce such terminology for slot-group PDCCH monitoring since there is no issue on slot-base PDCCH monitoring? 

	Samsung
	We are ok with Qualcomm’s revision as a conclusion. 

	Ericsson
	We don't see a need for a conclusion, since we think the current specs are suitably clear on the monitoring behavior for Type0A/2. For example, for Type0A, 38.331 Section 5.2.2.3.2 contains the following clause:
 PDCCH monitoring occasions for SI message which are not overlapping with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are sequentially numbered from one in the SI window. The [x×N+K]th PDCCH monitoring occasion (s) for SI message in SI-window corresponds to the Kth transmitted SSB, where x = 0, 1, ...X-1, K = 1, 2, …N, N is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is equal to CEIL(number of PDCCH monitoring occasions in SI-window/N). The actual transmitted SSBs are sequentially numbered from one in ascending order of their SSB indexes. The UE assumes that, in the SI window, PDCCH for an SI message is transmitted in at least one PDCCH monitoring occasion corresponding to each transmitted SSB and thus the selection of SSB for the reception SI messages is up to UE implementation.
The highlighted part implies that there can be multiple MOs within a slot group (corresponding to different SSBs), but it is up to UE implementation on which one the UE monitors for reception of SI update. Clearly, the BD/CCE budget would only be counted to the one that UE actually monitors.

	Apple
	We are fine with Qualcomm’s update

	ZTE, Sanechips
	We are ok with Qualcomn’s update but we also have doubt on whether this conclusion is needed.

	Intel
	We try to reply the concerns from MTK and Ericcson. Hope it can be helpful. 
@MTK: For slot based PDCCH monitoring, if there is a Type0/0A/1/2 CSS in a slot, it is limited to single MO in the slot based on FG 3-1. On the other hand, for slot group based PDCCH monitoring, since Type0A/2 CSS sets can be configured in each slot in the slot group, it seems UE need to count BD/CCE of up to Xs MOs in the slot group. This is what we want to clarify for common understanding. 
@Ericsson: I agree you are describing a reasonable behavior, which is also what we want to clarify for common understanding. However, I don’t know if it is well reflected in the specification. For example, as comparison, it seems majority view in issue 2-4 is to determine combination (Xs, Ys) by all SS sets no matter the SSSGs are inactive or not. Further, for max BD/CCE checking of a slot (for legacy NR-U) or a slot group, it is to count BD/CCE of all SS sets no matter the SSSG is inactive or not. Having said all above, we see it is beneficial to have a clear conclusion since we allow UEs to not count BD/CCEs in all configured MOs in a slot group. 

	Moderator
	It seems many companies favour a conclusion based on Qualcomm's revision. Please continue discussion on FL Proposal 2-1.2c (taking Intel's further comments into account):
FL Proposal 2-1.2c: Conclude that the BD/CCE of a MO for Type0A/2 CSS sets are only counted towards the BD/CCE budget in a slot group when the UE is required to actually monitor Type0A/2 PDCCH candidates in the MO in the slot group.

	DOCOMO
	Fine with the FL Proposal 2-1.2c. 

	MediaTek
	Thanks to Intel’s response and we have better understanding now. However, in Intel’s reply, the arguments are based on FG3-1 UE behavior. What about other UE PDCCH monitoring capability? For example, FG 3-5b where monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a span gap. Although it might not be likely, in our understanding, the spec still allows Type0A/2 to have multiple Mos within a slot? Also, from the spec referred by Ericsson: “PDCCH for an SI message is transmitted in at least one PDCCH monitoring occasion corresponding to each transmitted SSB”, it doesn’t mean that UE can only monitors one PDCCH MO in a slot for a given SSB? Therefore, the “required” in the conclusion is not clear to us:
FL Proposal 2-1.2c: Conclude that the BD/CCE of a MO for Type0A/2 CSS sets are only counted towards the BD/CCE budget in a slot group when the UE is required to actually monitor Type0A/2 PDCCH candidates in the MO in the slot group.

Our intention is not blocking the conclusion and we just need to understand the necessity of such conclusion. 

	Ericsson
	@Intel. Thank-you for the further explanation, but I still have problems with Proposal 2-1.2c, even after some clarification with Qualcomm, particularly the wording "… when the UE is required to actually monitor …". Let's consider Rel-15 per slot monitoring for a moment for the case of Type0A CSS configured with SS Id = 0. In this case, the UE follows Type0 monitoring occasions, and as we discussed in the first round, Table 13-12 in 38.213 has multiple rows in which there are two Type0 MOs within the same slot. However, as per Section 5.2.2.3.2 of 38.331 I quoted earlier, the selection of the SSB, and thus the MO within the slot, is up to UE implementation. Both MOs are not counted toward the BD/CCE budget in this case, and there is no wording in the spec that says anything about "MOs that the UE is required to actually monitor." The same holds by extension to per-slot group monitoring in Rel-17.
Hence we still do not support this proposal. In fact, if this proposal is agreed, then it seems like Rel-15 would need to be fixed too.

	Qualcomm
	We support Proposal 2-1.2c. 
@Ericsson: We have somewhat different understanding of the same text in Section 5.2.2.3.2 of TS 38.331 – for a IDLE mode UE, the text in Section 5.2.2.3.2 can literally be applied, because there is no notion of BD/CCE counting for idle UEs. However, for a CONNECTED UE, we don’t think the UE can autonomously select a SSB (and the corresponding MO) by implementation. There should be a strict alignment between the network and the connected UE on which CSS MO is “required” to be monitored and counted toward the BD/CCE budget of the slot (or slot group).
There are several cases that a connected mode UE determines Type0/0A/2 CSS MO based on the association with SSB: 1) when the searchSpaceID is configured to be zero, 2) when the searchSpaceID is not zero, but it is associated with CORESET #0. For the first case, the UE and the network determine the monitored MO and the QCL assumption based on the following clause in 38.213 Section 10.1:
If a UE is provided a zero value for searchSpaceID in PDCCH-ConfigCommon for a Type0/0A/2-PDCCH CSS set, the UE determines monitoring occasions for PDCCH candidates of the Type0/0A/2-PDCCH CSS set as described in clause 13, and the UE is provided a C-RNTI, the UE monitors PDCCH candidates only at monitoring occasions associated with a SS/PBCH block, where the SS/PBCH block is determined by the most recent of
-     a MAC CE activation command indicating a TCI state of the active BWP that includes a CORESET with index 0, as described in [6, TS 38.214], where the TCI-state includes a CSI-RS which is quasi-co-located with the SS/PBCH block, or
-     a random access procedure that is not initiated by a PDCCH order that triggers a contention-free random access procedure
For the second case, as stated in Section 5.2.2.3.2 in 38.331, there are multiple configured MOs associated with different SSBs, but the UE and the network determine the actual monitored MO and the QCL assumption based on the following caluse in 38.213 Section 10.1:
For a CORESET with index 0, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with
-     the one or more DL RS configured by a TCI state, where the TCI state is indicated by a MAC CE activation command for the CORESET, if any, or
-     a SS/PBCH block the UE identified during a most recent random access procedure not initiated by a PDCCH order that triggers a contention-free random access procedure, if no MAC CE activation command indicating a TCI state for the CORESET is received after the most recent random access procedure.
Since the specification is already clear, we don’t think any changes are necessary. However, for clarification, we think it is okay to capture it as a Conclusion.

	Intel
	Thanks MTK and Ericsson for discussion. It seems better to use FG 3-1 for reference since Type0A/2 CSS should be configured assuming a conservative/default FG. FG 3-5b is more powerful and seems advantagible in connected mode. 
We share the same understanding as Qualcomm regarding the determination of a SSB for the Typ0A/2 CSS sets. It seems both cited specification are for CORESET with index 0. There is another paragraph in 38.213 which is for CORESET withi index non-zero.
For a CORESET other than a CORESET with index 0, 
-	if a UE has not been provided a configuration of TCI state(s) by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList for the CORESET, or has been provided initial configuration of more than one TCI states for the CORESET by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList but has not received a MAC CE activation command for one of the TCI states as described in [11, TS 38.321], the UE assumes that the DM-RS antenna port associated with PDCCH receptions is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure; 
-	if a UE has been provided a configuration of more than one TCI states by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList for the CORESET as part of Reconfiguration with sync procedure as described in [12, TS 38.331] but has not received a MAC CE activation command for one of the TCI states as described in [11, TS 38.321], the UE assumes that the DM-RS antenna port associated with PDCCH receptions is quasi co-located with the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331].
In conclusion, the ‘required’ MO is associated with its SSB. We think it is helpful to have a conclusion for the understanding. 

	Nokia, NSB
	We are fine with Proposal 2-1.2c

	LG Electronics
	We are fine with Proposal 2-1.2c

	Panasonic
	We are fine with Proposal 2-1.2c.

	Huawei, HiSilicon
	We don’t support the proposal. Agree with Ericsson. 



Second round discussion summary
Most responding companies support a conclusion as in Proposal 2-1.2c, however Ericsson, Mediatek, Huawei don't see the necessity of such a conclusion. FL suggests to close the discussion for this meeting.

Issue 2-4: Applicability of (X_s,Y_s) PDCCH monitoring configuration to active or all SSSG in active BWP
[Closed] First round discussion
Three documents [19] [21] [29] discuss how (X_s,Y_s) is determined w.r.t. configured SSSGs. FL suggests to discuss if the following proposal is agreeable:
FL Proposal 2-4.1:
For a UE configured with multiple SSSGs switching and multi-slot based PDCCH monitoring, the UE determines the applicable  combination in a BWP based on all configured SS sets in the BWP. 

	Company
	Comment

	Xiaomi
	Does the Proposal imply that all the configured SS sets in the BWP has to be conformed to at least one of specified (), and this is guaranteed by gNB configuration?

	Panasonic
	We support this proposal, meaning that the applicable  combination is fixed per BWP, regardless SS set is active or not. 
The alternative approach is to determine the  based on the active SSSG. Consequently, BD/CCE budget would be influenced by the SSSG switching operation. In such case, the current specified SSSG switching time needs to be revisited in order to take such process time into account. It is not desirable at this late maintenance stage. Furthermore, it is also unfavourable to increase the SSSG switching delay too much compared to existing values, because SSSG switching is aimed at a fast/simple operation (compared to BWP switching). Instead, switching between different combination of  can be done via BWP switching.  

	Samsung
	We don’t support the proposal, and the concerns of the proposal have the following aspects: 
· When (Xs, Ys) is determined based on all SS sets in the BWP (e.g. across multiple SSSGs), the SS set configuration is too restricted. For example (we have more examples in the tdoc), if one SSSG has SS configuration using bitmap with length 4, while another SSSG has SS configuration using bitmap with length 8, the overall Xs has to be 4 in order to be compatible with all SS configurations in the BWP, which extremely restricts the SS configurations. 
· Another issue is on the restriction to the BD/CCE number. Same example as above, the UE will determine Xs=4, and the BD/CCE number is much smaller than Xs=8. 
We believe this proposal is against the intention of SSSG switch, and the benefit of SSSG switching is very limited. We also want to know how the above issues are addressed with this proposal. 

	Qualcomm
	We do not support the proposal. We agree with Samsung’s view. The proposal will disallow SSSG switching between different (Xs,Ys) combinations, which is discussed in Proposal 2-5.1, 

	Apple
	We support this proposal. As mentioned by Panasonic, if we do not agree to this, we are implicitly agreeing that  can be modified by SSSG switching and BWP switching as opposed to only BWP switching. This should be explicitly discussed as opposed to implicitly agreed on.  

	Huawei, HiSilicon
	Support.
If the applicable  combination in a BWP is based on all configured SS sets in the BWP, it would significantly simplify the SSSG switching related discussion.  

	MediaTek
	We support the proposal and share the same view with Panasonic and Apple. At least stage, we prefer a working solution with minimal efforts on addressing optimization or flexibility concern. 

	Ericsson
	We share the same view as Panasonic, Apple, Huawei, and MediaTek. Besides, we think that the working assumption already captures that the applicable X_s is based on all configured search space sets, regardless of SSSG configuration. FL Proposal 2-4.1 is consistent with that, so no harm to clarify:
Working assumption
For the purpose of BD/CCE budget determination for PDCCH monitoring for , if more than one of the PDCCH monitoring  capability combinations supported by a UE comply with all configured search space sets, then the UE selects Xs and thereby  and  values corresponding to the complying combination with the largest  and  values.
Note1: This determination of Xs may be independent of the size of monitoringSlotsWithinSlotGroup discussed in the context of search space configuration

Furthermore, since SSs and SSSGs are configured per BWP, we don't think we should be making fundamental changes at this late stage of maintenance.
As a last point, we think the proposal needs two updates: (1) clarify that the UE selects X_s only, since BD/CCE budget does not depend on Y_s, and (2) this proposal applies to 960 kHz only since for 480 kHz there is only one X_s defined. These updates are consistent with the above working assumption.
FL Proposal 2-4.1a:
For a UE configured with multiple SSSGs switching and multi-slot based PDCCH monitoring for , the UE determines the applicable    combination in a BWP based on all configured SS sets in the BWP. 


	InterDigital
	We support the proposal and do not want to further optimize. In addition, we also share the view from Ericsson that the working assumption was made based on all configured search space sets. 

	Intel
	We don’t support this FL proposal, since it causes unnecessary limitation on the PDCCH transmission of the two SSSG. For example, assuming it is combination (8,1) if only first SSSG is considered and (4,1) if only second SSSG is configured, the overall combination is (4,1) by considering all SS sets in the two SSSGs. A consequence is it is limited to 10BD/16CCE even when the first SSSG is used. 

	LG Electronics
	Support the proposal. 
If the BD/CCE budget is determined per SSSG and dropping is performed in units of SSSG, the UE may have to apply the dropping rule according to a different BD/CCE budget from time to time even if there is no change of SS set configurations, which may lead to an increase in complexity of the UE. 

	vivo
	We support the proposal. In Rel-16/17 SSSG switching, BD/CCE budget is counted per BWP for all configured SSs. At this late stage, there is no need for further optimization.

	Nokia, NSB
	We don’t support FL proposal 2-4.1
We think that the applicable (Xs, Ys) combination should be defined based on all SS sets within the active SSSG in the BWP.  

	CATT
	We do not support the proposal.   The proposal will disallow SSSG switching between different (Xs,Ys) combinations, which is discussed in Proposal 2-5.1, 

	ZTE, Sanechips
	We support Proposal 2-4.1.



First round discussion summary
A majority of companies expressed a preference for agreeing on Proposal 2-4.1. Concerns have been raised by companies that the agreement will disallow SSSG switching between different (Xs,Ys) combinations and restrict the flexibility of the SS set configuration, however the majority seems to be fine with these consequences. Panasonic has pointed out that with the proposal, "switching between different combination of  can be done via BWP switching". "Ericsson has further pointed out that the WA for BD/CCE budget determination refers to "… supported by a UE comply with all configured search space sets" regardless of SSSG configuration. Vivo has pointed out that for "Rel-16/17 SSSG switching, BD/CCE budget is counted per BWP for all configured SSs". Ericsson has further suggested to update the proposal to apply only to µ=6 and selecting Xs.
First round FL suggestion: Agree on FL Proposal 2-4.1 in principle, and continue discussion on potential wording refinement during RAN1#109e; or agree on Proposal 2-4.1a.
· FL Proposal 2-4.1:
· For a UE configured with multiple SSSGs switching and multi-slot based PDCCH monitoring, the UE determines the applicable  combination in a BWP based on all configured SS sets in the BWP. 

· FL Proposal 2-4.1a:
· For a UE configured with multiple SSSGs switching and multi-slot based PDCCH monitoring for , the UE determines the applicable   in a BWP based on all configured SS sets in the BWP.

[Closed] Second round discussion
Mainly Intel was raising a concerns against Proposal 2-4.1, and some companies were concerned on the wording of Proposal 2-4.1a.
FL asks companies to continue discussion based on Proposal 2-4.1, taking Intel's concern/question into account (copied here from the email thread). Since the proposed conclusion in Proposal 2-5.1 depends on progress in 2-4.1, let's incorporate both in FL Proposal 2-4.1b.
· FL Proposal 2-4.1b:
· Proposed agreement: For a UE configured with multiple SSSGs switching and multi-slot based PDCCH monitoring, the UE determines the applicable  combination in a BWP based on all configured SS sets in the BWP. 
· [FL Note: this bullet is identical to Proposal 2-4.1]
· Proposed conclusion: Switching between SSSGs with different combinations of  is supported by BWP switching.
· [FL Note: this bullet is identical to Proposal 2-5.1]


	Company
	Comment

	Intel (from email thread)
	If a SS set in the inactive SSSG has a periodicity of 4 slots, it makes overall combination to be (4, 1 or 2). As a result, it limits the max BD/CCE that can be dimensioned to the active SSSG to be only 10BD/16CCE. As comparison, if the active SSSG is considered separately (no SS set in the inactive SSSG will be monitored), it can use full UE PDCCH capability of 20BD/32CCEs. 
Therefore, it is preferred if the supporter of FL Proposal 2-4.1 (or FL Proposal 2-4.1a) can clarify their view on the limitation of max BD/CCE.

	DOCOMO
	One question, when we agree on “For a UE configured with multiple SSSGs switching and multi-slot based PDCCH monitoring, the UE determines the applicable  combination in a BWP based on all configured SS sets in the BWP”, when is combinations of (Xs, Ys) different between SSSGs? 
So far we see only an implicit way to decide which (Xs, Ys) combination is expected by UE, which is per max. BD/CCE budget among the possible combinations. The first bullet here intends to say it is determined based on all configured SS sets in the BWP, which means regardless of SSSGs. Therefore, if we take the first bullet, the considered (Xs, Ys) combination seems to be always the same, independent of active SSSG. 
If above is correct, when we take the first bullet, the second bullet of conclusion just say “we support behavior A”, but the behavior A doesn’t happen at all. 

	Samsung
	For the sake of progress, we can accept the proposal, but we want to clarify the behavior at the gNB side: the restriction of single (Xs, Ys) combination is from the UE’s perspective, and the gNB can still configure different L in SSSGs. Also, it would be good to clarify the UE behavior for SSSG switches. We updated the proposals as follow: 
· FL Proposal 2-4.1b (updated by Samsung in red):
· Proposed agreement: For a UE configured with multiple SSSGs switching and multi-slot based PDCCH monitoring, the UE determines the applicable  combination in a BWP based on all configured SS sets in the BWP. 
· Note: the gNB can still configure SS sets in multiple SSSGs using different value of L
· Note: no spec impact. 
· [FL Note: this bullet is identical to Proposal 2-4.1]
· Proposed conclusion: Switching between SSSGs with different combinations of  is supported by BWP switching.
· [FL Note: this bullet is identical to Proposal 2-5.1]
· Proposed conclusion: A UE assumes the same combination of  when switching between SSSGs.


	DOCOMO
	Thanks Samsung/FL for the response over email. We are ok with Samsung’s update. 

	Ericsson
	Support with a modification.
Regarding Samsung's update, we think the last bullet in red is a consequence of the first bullet and applies to the case of SSSG switching within a BWP. Hence, the last bullet should be a sub-bullet of the first man bullet.
· FL Proposal 2-4.1c (further updated):
· Proposed agreement: For a UE configured with multiple SSSGs switching and multi-slot based PDCCH monitoring, the UE determines the applicable  combination in a BWP based on all configured SS sets in the BWP. 
· Note: the gNB can still configure SS sets in multiple SSSGs using different value of L
· Note: no spec impact. 
· Proposed conclusion: A UE assumes the same combination of  when switching between SSSGs within the BWP.
· [FL Note: this bullet is identical to Proposal 2-4.1]
· Proposed conclusion: Switching between SSSGs with different combinations of  is supported by BWP switching.
[FL Note: this bullet is identical to Proposal 2-5.1]

	Qualcomm
	We have the same concern as Intel, and we don’t think the suggested new proposal addresses the concern. 
SSSG switching is a separated feature from BWP switching, which is more dynamic. So, we don’t think (Xs, Ys) switching by BWP switching can replace SSSG-based (Xs,Ys) switching: If we say that BWP-based (Xs, Ys) switching can replace SSSG-based (Xs, Ys) switching, we don’t need SSSG switching, because SSSG switching can also be replaced by BWP switching (i.e., different SS set configurations per BWP).

	Intel
	This issue had been discussed for several meetings and it seem not converge yet. We would like to propose a compromise. Can we try following proposal?
· Updated FL Proposal 2-4.1b:
· For a UE configured with multiple SSSGs switching and multi-slot based PDCCH monitoring, the UE determines the applicable  based on all configured SS sets in the BWP. 
· For a UE configured with multiple SSSGs switching and multi-slot based PDCCH monitoring, the UE separately determines the applicable  for each SSSG in the BWP.
· [FL Note: this bullet is identical to Proposal 2-4.1]
· Proposed conclusion: Switching between SSSGs with different combinations of  is supported by BWP switching.
· [FL Note: this bullet is identical to Proposal 2-5.1]
 

	Nokia, NSB
	We  can agree with FL Proposal 2-4.1b.
W.r.t. limitations of max BD/CCE, we think that the previous working assumption is enough. 
 [image: ]

	LG Electronics
	We support Proposal 2-4.1b given by FL. Ericsson’s update is also fine to us.

	Panasonic
	We support the modification from Ericsson. The FL proposal 2-4.1b is also agreeable to us. Further optimization of dynamic change of (Xs,Ys) within a BWP is not desirable at this late maintenance stage.

	CATT2
	We prefer intel’s compromise.

	Huawei, HiSilicon
	We can support Ericsson’s update.

	Samsung2
	We are ok with Ericsson’s update. 



Second round discussion summary
The overall situation seems unchanged, a majority of companies supports a proposal saying that the UE determines the applicable  combination in a BWP based on all configured SS sets in the BWP. Intel and Qualcomm voiced the concern that it limits the maximum number of BD/CCE that can be dimensioned to the active SSSG to be only 10BD/16CCE.
Qualcomm further stated that (Xs, Ys) switching by BWP switching cannot replace SSSG-based (Xs,Ys) switching. FL's understanding is that it is not claimed that BWP switching is a replacement for SSSG-based (Xs,Ys) switching, but it is an available way of switching between (Xs,Ys).
Samsung and Ericsson have suggested additional notes to clarify that regardless of the UE's determination of (Xs,Ys) according to the proposal, the network is able to configure SS sets in multiple SSSGs using different values of L. FL thinks that the suggested note that there is no spec impact may be too strong at this time, and should be modified to "No spec change may be required" and leave it to the judgement of the spec editor. FL thinks that a conclusion that a UE assumes the same combination when switching SSSGs within a BWP is technically correct, but likely unnecessary at this point of time.
There is no clear convergence since there are continued concerns by two companies. FL suggests to have a brief third round discussion to allow all companies to consider the additions based on suggestions by Samsung/Ericsson and an alternative proposal by Intel. However FL notes that there is very limited time for a third round discussion, and progress on other open issues depends on closing Issue 2-4.
[Closed] Third round discussion
Please comment whether/which of the following is acceptable.
FL Proposal 2-4.1d
· Proposed agreement: For a UE configured with multiple SSSGs switching and multi-slot based PDCCH monitoring, the UE determines the applicable  combination in a BWP based on all configured SS sets in the BWP. 
· Note: No spec change may be required for this agreement. 
· Note: The gNB can configure SS sets in multiple SSSGs using different values of L
· Proposed conclusion: Switching between SSSGs with different combinations of  is supported by BWP switching.

FL Proposal 2-4.1e
· For a UE configured with multiple SSSGs switching and multi-slot based PDCCH monitoring, the UE determines the applicable  based on all configured SS sets in the BWP.
· For a UE configured with multiple SSSGs switching and multi-slot based PDCCH monitoring, the UE separately determines the applicable  for each SSSG in the BWP.
· Note: The gNB can configure SS sets in multiple SSSGs using different values of L

	Company
	Comment

	Intel
	We think proposal 2-4.1e can still maintain some benefits of SSSG switching and should be preferred. 
Let’s assume a UE only supporting a default capability of combination (Xs, Ys), e.g., (4, 1). Please refer to the following figures. Xs will be 4 in both figures (this is our compromise). 
· If Ys can be separately determined, gNB may configure the two SSSG into differnet slot offset within Xs=4 slots, then, it maintains 20BD/36CCE for each SSSG with combinaton (4, 1)


· On the other hand, if the combination applies to all SS sets, it can only be the following pattern. As a result, each SSSG may only have 10BD/18CCE



	vivo
	We support Proposal 2-4.1d. At this late stage, there is no critical need to open another discussion that is totally different with Rel-16 and Rel-17 SSSG switching. In our opinion, current spec is implemented as proposal 2-4.1d. If no concensus in this issue, we can just close the discussion and the UE behavior is clear under current spec.

	Qualcomm
	Considering the limited time, if we are the only opponent, we can accept the proposal for the sake of progress. Either 2.4-1d or 2.4-1e is okay.

	Intel
	It is a pity we cannot see a real technical argument supporting common combination till now
Anyway, as we already commented before, this issue already last for several meeting. We are fine to go with majority view for sake of progress.  

	LG Electronics
	We support Proposal 2-4.1d. And we agree with vivo that the current spec is aligned with proposal 2-4.1d. 

	ZTE, Sanechips
	We prefer Proposal 2-4.1d.

	Samsung
	We are ok with Proposal 2-4.1d. 

	Ericsson
	Support Proposal 2-4.1d. Agree with vivo's comment: current spec is aligned with Proposal 2-4.1d.

	Moderator
	Thanks Intel and Qualcomm for showing flexibility. I will suggest to formally approve Proposal 2-4.1d by email.



Third round discussion summary
Though Qualcomm and Intel maintain the concerns on the limitations incurred by the majority view, they have shown willigness to go with the majority in order to conclude the issue. Therefore FL suggests to approve 
FL Proposal 2-4.1d
· Proposed agreement: For a UE configured with multiple SSSGs switching and multi-slot based PDCCH monitoring, the UE determines the applicable  combination in a BWP based on all configured SS sets in the BWP. 
· Note: No spec change may be required for this agreement. 
· Note: The gNB can configure SS sets in multiple SSSGs using different values of L
· Proposed conclusion: Switching between SSSGs with different combinations of  is supported by BWP switching.

Issue 2-5/2-7/2-9: SSSG switching between different (X_s,Y_s) PDCCH monitoring combinations, Support PDCCH monitoring before and after SSSG switching, Dropping rules in case of overbooking across different slot groups
[Closed] First round discussion
There is continued discussion whether SSSG switching between different (X_s,Y_s) PDCCH monitoring combinations should be supported or not. Some companies have pointed out the relationship to Issue 2-4, therefore FL expects that the main discussion on this proposal could takes place after reaching an agreement on Issue 2-4 (i.e. in the 2nd round). However companies may already provide their views during the first round of discussion.
FL Proposal 2-5.1:
Decide between the following two options:
· Option 1: SSSG switching is supported between SSSGs that correspond to the same or different  PDCCH monitoring combinations.
· Option 2: SSSG switching is supported only between SSSGs that correspond to the same  PDCCH monitoring combinations.

	Company
	Comment

	Xiaomi
	Option 1 is preferred since it is much more flexible. When UE switch to a new SSSG with different (X_s,Y_s ) PDCCH monitoring combinations, a simple solution is to terminate the PDCCH capability counting in previous SSSG and start PDCCH capability counting for the new SSSG.

	Panasonic
	As replied to Issue 2-4, we support the approach that the applicable  combination is determined by all configured search space sets of a BWP. Therefore, SSSG switching within a BWP does not change the  If SSSG switching occurs between different BWPs (e.g. scheduling DCI indicates a different BWP), it could result in different .

	Samsung
	Our view is, if Proposal 2-4.1 is supported, this proposal doesn’t need to be discussed, since anyway from the UE point of view there is only single (Xs, Ys), and whether gNB configures using same or different (Xs, Ys) is up to its implementation. 
If the contour proposal of Proposal 2-4.1 is supported (i.e., defined based on active SSSG), then it’s natural to support Option 1 (otherwise it’s meaningless to support (Xs, Ys) defined based on active SSSG). 

	Qualcomm
	We support Option 1 for better flexibility.

	Apple
	As mentioned in Proposal 2-4.1, we prefer option 2.

	Huawei, HiSilicon
	We support Option 1.  
We think Option 2 is an unnecessarily conservative approach to guarantee that the distance between two consecutive  SS slots on either side of the switching boundary is not less than . For instance, (4,1) can switch to (8,1) as long as the distance between the last monitoring slot in (4,1) to the first monitoring slot in (8,1) is not less than 4. This can be easily supported by gNB implementation. Alternatively, UE can just drop monitoring the first SS in the “switched to” SSSG if the distance between two consecutive  SS slots on either side of the switching boundary is not less than .

Question to Samsung: We are not sure if Proposal 2-4.1 is supported, this proposal does not need to be discussed anymore as the SSSG switching may happen across two different BWPs (which is not covered in Proposal 2-4.1)

	MediaTek
	We support option2.

	Samsung2
	Response to Huawei: I guess the background of Proposal 2-5.1 is about SSSG switch between SSSGs within the same BWP, since different (Xs, Ys) supported for different BWP seems obvious and no ambiguity to us. Maybe FL can further clarify. 

	Ericsson
	Support Option 2. However, we think Proposal 2.4-1/1a needs to be resolved first. If FL Proposal 2.4-1/1a is agreed, then it seems that Option 2 is a direct consequence and doesn’t need agreement.

	InterDigital
	We believe that this discussion is related to FL Proposal 2.4.1a. So, it would be better to discuss the issues together. We support Option 2. 

	Intel
	Agree that issue 2-4 should be concluded firstly. 
We prefer Option 1 for proposal 2-5.1

	LG Electronics
	It can be revisited after Issue 2-4. As commented by Samsung, option1 or option2 in this proposal can be naturally determined depending on the result of Issue 2-4.

	Vivo
	No need for this discussion if Proposal 2-4.1 is agreed.

	Nokia, NSB
	We support Option 1

	CATT
	Option 1 is preferred since it is much more flexible.

	ZTE, Sanechips
	We prefer Option 2 and we should first agree on Proposal 2-4.1.



Documents [19] [33] discuss the determination of the slot group boundary as a function of the slot group size. FL assumes that this is only required if switching between different slot group sizes Xs is supported.
FL Proposal 2-5.2:
When two SSSGs are associated with different slot group sizes , the boundary of SSSG switching
· Option 1 (based on [19]): is determined by  corresponds to the value in combination  after switching 
· Option 2 (based on [33]): is aligned with the boundary of the slot group associated with the larger  value between the two SSSGs.

	Company
	Comment

	Xiaomi
	We think it is unnecessary to align the boundary of slot group and SSSG switching. When UE switch to a new SSSG either with the same or different (X_s,Y_s ) PDCCH monitoring combinations, a simple solution is to terminate the PDCCH capability counting in previous SSSG and start PDCCH capability counting for the new SSSG whenever the SSSG switching take into effect.

	Panasonic
	If FL proposal 2-4.1 is agreed to resolve Issue 2.4, then SSSG switching across different BWPs may change the combination of . It seems natural to take the reference of target BWP as the reference (i.e. Option 1). 

	Samsung
	We believe Option 1 is sufficient (and straightforward), and we may need explanation why a maximum operation is needed. 

	Qualcomm
	We support Option 2 for simplicity.

	Apple
	If supported, we prefer Option 2. 

	Huawei, HiSilicon
	We can support Option 2. 
Question to Samsung:
Option 1 is a bit unclear. If Option 1 means that the boundary of SSSG switching is aligned with the boundary of the “switched to” SS set, we can agree with that too.  

	MediaTek
	We don’t see the need for the proposal if SSSG switching can’t allow different Xs, which is why we prefer same Xs during SSSG. Therefore, we prefer to discuss this issue after Proposal 2-5.1.

	Samsung2
	Yes, “switched to” is what we mean. 

	Ericsson
	Support Option 2. However, we think Proposal 2.4-1/1a needs to be resolved first. If FL Proposal 2.4-1/1a is agreed, then it seems that Option 2 is a direct consequence and doesn’t need agreement.

	InterDigital
	We believe that this discussion is related to FL Proposal 2.4.1a. So, it would be better to discuss the issues together. We support Option 2.

	Intel
	The proposal 2-5.2 should be concluded first. 

	LG Electronics
	It needs to be clarified whether this proposal is about SSSG switching for one serving cell or for a group of serving cells. If it is the former, we would like to kindly request to add a separate proposal for the SSSG switching with multiple cells. NR supports the simultaneous SSSG switching operation in multiple cells which are connected as a group for switching through the cellGroupForSwitch. The group can consist of cells with different SCSs, where the smallest SCS is the basis for SSSG switching behavior. Since for 960 kHz SCS two different Xs can be configured for different cells, the largest Xs should be the basis for SSSG switching behavior. For convenience, we have copied the proposal from our contribution [29] as below.
Proposal #3: For multi-slot PDCCH monitoring for 960 kHz SCS, when a UE is provided a group of serving cells by cellGroupsForSwitchList and the cells in the group are associated with multiple Xs, the boundary of SSSG switching for the group of cells is aligned with the boundary of a slot group for the serving cell with the largest Xs.

	Vivo
	No need for this discussion if Proposal 2-4.1 is agreed.

	Nokia, NSB
	We prefer Option 2

	CATT
	Option 1 but we need to  defer the discussion 

	ZTE, Sanechips
	Defer this discussion before Proposal 2-4.1 is agreed.



Some documents propose to specify rules for monitoring/dropping PDCCH immediately before or after SSSG switching. FL’s understanding is that there is no need to mandate dropping of PDCCH monitoring, but there may be a need to allow for dropping of PDCCH monitoring in some cases.

FL Proposal 2-5.3:
Decide between the following options:
· Option 1 (based on [25]): When switching between SSSGs, the UE is not required to monitor PDCCH in the first Xs slots after switching.
· Option 2 (based on [31]): UE monitors the PDCCHs in the X slots before the time of SSSG switching in the slots that are the intersection of the slot patterns of the two combinations (X, Y) before and after SSSG switching
· Option 3 (based on [33]): A dropping rule for PDCCH Mos may be applied for the first  consecutive slots after SSSG switching, if the separation between the two  consecutive slots before and after the SSSG switching boundary is less than  slots.
· Option 4: No specification text is necessary, it is up to gNB configuration to avoid overbooking.

	Company
	Comment

	Xiaomi
	Support Option 4

	Panasonic
	It can be further discussed after conclusion of discussion in previous two sections.

	Samsung
	We believe this detail can be discussed later after above three issues are concluded, and we also want to note that this should be the discussion about MO skipping, and not dropping rule for SS sets. 

	Qualcomm
	We support Option 3. We are also fine with Option 4, which is our second preference.

	Apple
	Address this based after a decision is made on the issues above are concluded.

	Huawei, HiSilicon
	We can leave it to gNB implementation (Option 4).  
Question to Sharp [25] and Qualcomm [33]:
We think Option 1 and Option 3 are technically the same. If most companies prefer either of the two Options, we would like that the proponents first clarify the possible difference between Option 1 and Option 3 before we would be able to consider either of the options. 

	MediaTek
	Similar to Panasonic and Apple, we prefer to discuss this issue later.

	InterDigital
	We support Option 4. 

	Intel
	We prefer to define a dropping rule to avoid too crowded PDCCH monitoring of the Group1 SS sets around the switching boundary. 

	LG Electronics
	Same view as Samsung

	Nokia, NSB
	We think that no specification text is necessary for this topic.

	CATT
	We support Option 4. 

	ZTE, Sanechips
	Agree with Samsung.



First round discussion summary
Assuming that Proposal 2.4-1a (having majority support) is agreed, FL further suggests to conclude the question of SSSG switching between (Xs,Ys) combinations by stating the following:
Proposed conclusion: Switching between SSSGs with different combinations of  is supported by BWP switching.
FL thinks that discussion on Proposal 2-5.2 and 2-5.3 should continue taking the outcome of Proposal 2.4-1a and the proposed conclusion 2-5.1a into account to check whether a boundary definition needs to be specified for the case of BWP switching, and also consider LG’s comment/request to consider the case of 
SSSG switching for multiple cells. This should be part of the 2nd round discussion. 
First round FL suggestion
· Agree on the following FL Proposal 2-5.1a:
· Proposed conclusion: Switching between SSSGs with different combinations of  is supported by BWP switching.

[OPEN] Second round discussion
Please consider the following for the 2nd round discussion, and whether an explicit agreement or conclusion is necessary:
FL Proposal 2-5.2a:
When SSSGs switching implies switching between different slot group sizes  (e.g. due to BWP switching), the boundary of SSSG switching
· Option 1 (based on [19]): is determined by  corresponds to the value in the combination  that is applicable after switching 
· Option 2 (based on [33]): is aligned with the boundary of the slot group associated with the larger  value between the two SSSGs.
· Other…

	Company
	Comment

	Xiaomi
	We think it is unnecessary to align the boundary of slot group and SSSG switching. When UE switch to a new SSSG either with the same or different (X_s,Y_s ) PDCCH monitoring combinations, a simple solution is to terminate the PDCCH capability counting in previous SSSG and start PDCCH capability counting for the new SSSG whenever the SSSG switching take into effect.

	Panasonic
	If FL proposal 2-4.1 is agreed to resolve Issue 2.4, then SSSG switching across different BWPs may change the combination of . It seems natural to take the reference of target BWP as the reference (i.e. Option 1). 

	Samsung
	We believe Option 1 is sufficient (and straightforward), and we may need explanation why a maximum operation is needed. 

	Qualcomm
	We support Option 2 for simplicity.

	Apple
	If supported, we prefer Option 2. 

	Huawei, HiSilicon
	We can support Option 2. 
Question to Samsung:
Option 1 is a bit unclear. If Option 1 means that the boundary of SSSG switching is aligned with the boundary of the “switched to” SS set, we can agree with that too.  

	MediaTek
	We don’t see the need for the proposal if SSSG switching can’t allow different Xs, which is why we prefer same Xs during SSSG. Therefore, we prefer to discuss this issue after Proposal 2-5.1.

	Samsung2
	Yes, “switched to” is what we mean. 

	Ericsson
	Support Option 2. However, we think Proposal 2.4-1/1a needs to be resolved first. If FL Proposal 2.4-1/1a is agreed, then it seems that Option 2 is a direct consequence and doesn’t need agreement.

	InterDigital
	We believe that this discussion is related to FL Proposal 2.4.1a. So, it would be better to discuss the issues together. We support Option 2.

	Intel
	The proposal 2-5.2 should be concluded first. 

	LG Electronics
	It needs to be clarified whether this proposal is about SSSG switching for one serving cell or for a group of serving cells. If it is the former, we would like to kindly request to add a separate proposal for the SSSG switching with multiple cells. NR supports the simultaneous SSSG switching operation in multiple cells which are connected as a group for switching through the cellGroupForSwitch. The group can consist of cells with different SCSs, where the smallest SCS is the basis for SSSG switching behavior. Since for 960 kHz SCS two different Xs can be configured for different cells, the largest Xs should be the basis for SSSG switching behavior. For convenience, we have copied the proposal from our contribution [29] as below.
Proposal #3: For multi-slot PDCCH monitoring for 960 kHz SCS, when a UE is provided a group of serving cells by cellGroupsForSwitchList and the cells in the group are associated with multiple Xs, the boundary of SSSG switching for the group of cells is aligned with the boundary of a slot group for the serving cell with the largest Xs.

	Vivo
	No need for this discussion if Proposal 2-4.1 is agreed.

	Nokia, NSB
	We prefer Option 2

	CATT
	Option 1 but we need to  defer the discussion 

	ZTE, Sanechips
	Defer this discussion before Proposal 2-4.1 is agreed.

	Moderator
	The discussion notes from the first round are copied for convenience. Please add or update views as applicable by adding new rows.

	LG Electronics
	This issue is based on P2-5.1a, so we can discuss it after P2-5.1a is concluded.

	Transsion
	We think it is straightforward to adopt option 1.

	Intel
	Our preference is Option 2. However, the Proposal 2-4.1 and 2-5.1a should be concluded first. 

	ZTE, Sanechips
	We prefer Option 1.

	Moderator
	As pointed out by companies, this aspect will not be concluded before we have progress on proposal 2-4.1b (see section 2.2.3).



Please comment on LG’s proposal raised during the first round:
FL Proposal 2-5.2b:
· For multi-slot PDCCH monitoring for 960 kHz SCS, when a UE is provided a group of serving cells by cellGroupsForSwitchList and the cells in the group are associated with multiple Xs, the boundary of SSSG switching for the group of cells is aligned with the boundary of a slot group for the serving cell with the largest Xs.

	Company
	Comment

	LG Electronics
	Support the proposal as a proponent. 
· First of all, it should be noted that this issue needs to be resolved regardless of whether the (Xs, Ys) combination is defined per BWP or per SSSG.
· In NR, a set of serving cells can be grouped together for the SSSG switching purpose. If a UE is provided cellGroupsForSwitchList, when an SSSG switching is triggered in one cell within a group (cellGroupForSwitch), the SSSG switching procedure is applied to all serving cells within the group. This behaviour could be beneficial especially for the unlicensed band operation since SSSG switching for cells in the same group might be performed simultaneously when the remaining COT of the cells ends at the same time. Cell groups for this purpose should also be supported for Rel-17 multi-slot PDCCH monitoring. 
· According to current spec, if serving cells in a group have different SCSs, the UE determines a slot in which SSSG switching occurs for a group of cells based on the smallest SCS among all configured DL BWPs in the set of cells within the same group. With the same principle, for 960 kHz SCS, if two different Xs is associated with a group of cells, the largest Xs should be the basis for SSSG switching behavior. 

	Transsion
	Since it has been agreed that the boundary of SSSG switching is always aligned with the boundary of a slot group, it is natural to apply this principle to the multi-cell case. So we are fine to this proposal.

	Intel
	We are Ok with the proposal

	Nokia, NSB 
	Maybe we’re missing something, but it seems that the rules are in place already?  
If one cell is running with 480 kHz SCS ( Xs = 4) and another is running with 960 kHz SCS (Xs=8), the SSSG boudnaries are the same already. On the other hand, if another cell (960 kHz SCS) is configured with Xs=4, then slot groups are not aligned. In this case, the smallest SCS will define the switching boundary. 

	Samsung
	Could any company explain the necessity of taking a maximum operation? In our view, it’s not needed and a waste of resources when the Xs value switched to is smaller than the one before switching. 

	LG Electronics
	@Nokia
Thanks for the question. Yes, when two cells with 480 kHz and 960 kHz (resp.) are in one cell group, the 480 kHz will determine the switching boundary. However, when a cell group is configured with only 960 kHz cells with different Xs, the slot groups are still not aligned (shown in the following figure). In this case, the switching boundary cannot be aligned by using the existing rule. 



@Samsung
Thanks for the question. Suppose that the SSSG before switching is called “switch-from SSSG” and the SSSG after switching is called “switch-to SSSG”. Prior to the SSSG switching boundary, the UE monitors according to the “switch-from SSSG”, so even if the Xs of the “switch-to SSSG” is smaller than that of the “switch-from SSSG”, it is not a waste of resources. However, on the contrary, when the Xs of “switch-from SSSG” is larger than the Xs of “switch-to SSSG”, an additional monitoring skipping may need to be discussed because the SSSG switching boundary may not be aligned with the slot group after switching. To avoid such subsequent issue, we believe that the simple/easiest solution is to extend the existing principle (i.e., rule with a smallest SCS) to the largest Xs when multiple cells are grouped for switching.


	Vivo
	We are OK with the proposal.

	Samsung2 
	We thank LG’s feedback, and we agree that the discussion focuses on switching from Xs=8 to Xs=4, but we don’t quite understand the comment “an additional monitoring skipping may need to be discussed because the SSSG switching boundary may not be aligned with the slot group after switching”. If Xs is determined based on the SSSG after switching, then why the SSSG switching boundary is not aligned with the slot group after switching? 

	LG Electronics2
	@Samsung: Sorry for the confusion. Our previous comment you quoted would be more matched to the switching from Xs=4 to Xs=8. By the way, if SSSG switching between different Xs within a BWP is not allowed, as is being discussed in Issue 2-4, we do not need to discuss about those cases any more 

We would like to try again to explain the need for this proposal. We hope the following could clarify our intension and discussions on this proposal will continue.

In Rel-16, a set of serving cells can be grouped together for the SSSG switching purpose. When serving cells in the group have different SCSs, the UE determines SSSG switching boundary for the group of cells based on the smallest SCS among all configured DL BWPs in the set of cells within the same group. This ensures that the switching boundaries of all cells in the group are aligned. This principle can also be applied to the multi-slot monitoring in Rel-17. However, if the group consists of only 960 kHz cells with different Xs, an additional rule is required to align the switching boundaries of those cells. We think that the simple/easiest solution is to extend the existing principle (i.e., rule with a smallest SCS) to the largest Xs when multiple cells are grouped for switching.

	Samsung2
	Based on LG’s comment, we believe we are on the same page for the following: 
· If FL Proposal 2-4.1d is agreed, there is no need to discuss the boundary issue for SSSG switching in a BWP, since the boundary will be aligned before and after SSSG switching. 

The following issues are open in our understanding:
· Whether/how to address the boundary issue for BWP switching 
· Whether/how to address the boundary issue for multi-cell case 

However, we found the comments and discussion seemed getting crossed – our proposal was for the BWP switching, while LG’s proposal is for the multi-cell case, but the comments from the first and second round seem not refer to a specific case, and could be confusing. We suggest, after dealing with the issue in 2.2, we revisit the two open issues in the next meeting, and the discussion could be more clear regarding each of the issues. 


	LG Electronics3
	@Samsung: Thanks for your follow-up. We agree with you that there’s no need to discuss about the boundary issue for SSSG switching in a BWP if Proposal 2-4.1d is agreed.

By the way, all of our previous comments in the 1st and 2nd round discussions were for the switching boundary issue between multiple cells of the same group, not for BWP switching. We hope to clarify this to avoid potential misunderstandings later.

In addition, as Samsung suggested, the related discussions may continue in the next meeting, but we expect that at least Proposal 2-5.2d for multi-cell case can be further proceeded in this meeting.
FL Note: I guess there is a typo and LG expect that "at least Proposal 2-5.2db for multi-cell case can be further proceeded in this meeting."

	Ericsson
	Support Proposal 2.5-2b, even if we think it is unlikely to configure a cell group for which different cells in the group have different Xs.

	Moderator
	Officially the last checkpoint for this email discussion is May 18, but I will ask the chair to allow one more day for discussion to see if Proposal 2.5-2b can be agreed in this meeting. In my view the wording of 2.5-2b makes it sufficiently clear that the scope is only for the case of SSSG switching in a multi-cell case, but please suggest any improvement if you feel it's necessary.
Please watch the chair's announcement over the email list if discussion on the proposal can continue in RAN1#109e, and provide any comments accordingly without explicit FL message  

	Samsung3
	We thank LG’s comment. We understand the principle of the proposal, but we wonder the necessity of allowing different value of Xs (or Ys) on multiple cells of a cell group. That’s why we use the wording “whether/how” to begin with the issue. Allowing different value of Xs (or Ys) seems not aligning with the intention to save UE complexity by assuming same (Xs, Ys) when SSSG switches – UE saves complexity in time domain, but still needs to treat with different (Xs, Ys) for multiple cells, then the overall design is not consistent. 

	LG Electronics4
	Based on the agreement/conclusion so far, our understanding is that the gNB can configure SS sets with different values of L and the UE determines the applicable Xs (or Ys) in a BWP based on all configured SS sets in the BWP. It means that there is no constraint that the Xs of cells belonging to the same group should be the same. If any additional restriction is introduced for this purpose, it would result in unnecessary restriction in configuring SS sets from gNB side, which is undesirable and is not aligned with allowing to configure SS sets with different L for gNB's flexibilities. 

	LG Electroncis4
	We would like to provide the following TP (Added part is highlighted in red).

----------- Start of TP for TS 38.213 -----------

10.4	  Search space set group switching and skipping of PDCCH monitoring
<< Unchanged Text Omitted >>

A UE determines a slot and a symbol in the slot to start or stop PDCCH monitoring according to search space sets for a serving cell that the UE is provided searchSpaceGroupIdList or, if cellGroupsForSwitchList is provided, for a set of serving cells, based on the largest  if the SCS configuration  among all configured DL BWPs in the set of serving cells equals to 6, otherwise, based on the smallest SCS configuration  among all configured DL BWPs in the serving cell or in the set of serving cells and, if any, in the serving cell where the UE receives a PDCCH and detects a corresponding DCI format 2_0 triggering the start or stop of PDCCH monitoring according to search space sets.

<< Unchanged Text Omitted >>

----------- End of TP for TS 38.213 -----------




Please continue discussion on FL proposal 2-5.3. As Samsung points out this should address MO skipping and not dropping rules for whole SS sets. 
FL Proposal 2-5.3:
Decide between the following options:
· Option 1 (based on [25]): When switching between SSSGs, the UE is not required to monitor PDCCH in the first Xs slots after switching.
· Option 2 (based on [31]): UE monitors the PDCCHs in the X slots before the time of SSSG switching in the slots that are the intersection of the slot patterns of the two combinations (X, Y) before and after SSSG switching
· Option 3 (based on [33]): A dropping rule for PDCCH Mos may be applied for the first  consecutive slots after SSSG switching, if the separation between the two  consecutive slots before and after the SSSG switching boundary is less than  slots.
· Option 4: No specification text is necessary, it is up to gNB configuration to avoid overbooking.

	Company
	Comment

	Xiaomi
	Support Option 4

	Panasonic
	It can be further discussed after conclusion of discussion in previous two sections.

	Samsung
	We believe this detail can be discussed later after above three issues are concluded, and we also want to note that this should be the discussion about MO skipping, and not dropping rule for SS sets. 

	Qualcomm
	We support Option 3. We are also fine with Option 4, which is our second preference.

	Apple
	Address this based after a decision is made on the issues above are concluded.

	Huawei, HiSilicon
	We can leave it to gNB implementation (Option 4).  
Question to Sharp [25] and Qualcomm [33]:
We think Option 1 and Option 3 are technically the same. If most companies prefer either of the two Options, we would like that the proponents first clarify the possible difference between Option 1 and Option 3 before we would be able to consider either of the options. 

	MediaTek
	Similar to Panasonic and Apple, we prefer to discuss this issue later.

	InterDigital
	We support Option 4. 

	Intel
	We prefer to define a dropping rule to avoid too crowded PDCCH monitoring of the Group1 SS sets around the switching boundary. 

	LG Electronics
	Same view as Samsung

	Nokia, NSB
	We think that no specification text is necessary for this topic.

	CATT
	We support Option 4. 

	ZTE, Sanechips
	Agree with Samsung.

	Moderator
	The discussion notes from the first round are copied for convenience. Please add or update views as applicable by adding new rows.

	Transsion
	We prefer to discuss this issue later.

	Intel
	We prefer to mitigate back-to-back issue. Option 1/2/3 can all achieve similar function. Based on our understanding, Option 1 is most aggressive and drop any MO in the first slot group of Xs slots after switching. On the other hand, Option 2/3 are kind of enhancment to Option 1 since some PDCCH monitoring is still allowed in the first slot group of Xs slots after switching, if only there is no back-to-back issue. 
Anyway, we agree with Samsng that this detail can be discussed later after other three issues are concluded

	Ericsson
	Agree with Nokia.
We do not agree to introduce optimized skipping or dropping rules at this stage of maintenance. From the beginning the purpose of introducing per-slot group monitoring and the associated configuration restrictions (values of Y) was to avoid the need for developing specialized rules on dropping. We don’t prefer to reopon this discussion. 

	DOCOMO
	The need of this discussion still depends on section 2.2. 

	LG Electronics
	We share the view with Ericsson. 



Second round discussion summary
For Proposals 2-5.2a and Proposal 2-5.3 there was insufficient time to come back after agreeing on Issue 2-4.
Regarding Proposal 2-5.2b, Samsung and Nokia have raised questions, however it is unclear if these are sufficiently resolved by answers provided by LG. Additionally LG provided a TP for implementing Proposal 2-5.2b, however FL feels that there may have been insufficient review time for official endorsement; instead FL suggests to check if Proposal 2-5.2b can be approved by email.
FL Suggestion: Check if the following can be approved by email.
FL Proposal 2-5.2b:
· For multi-slot PDCCH monitoring for 960 kHz SCS, when a UE is provided a group of serving cells by cellGroupsForSwitchList and the cells in the group are associated with multiple Xs, the boundary of SSSG switching for the group of cells is aligned with the boundary of a slot group for the serving cell with the largest Xs.

	Company
	Additional comments via the email list

	Samsung (from email list)
	For Issue 2-5/2-7/2-9, I guess no one provided us a good answer that why different (Xs, Ys) values across multiple cells is essentially needed, although LG provided comments that current specification didn’t clearly have restriction to have same (Xs, Ys) combination across cells (which we appreciated, and we have the same understanding). We can be ok with the proposal if only us have the corresponding concern, since finalizing things in the maintenance phase is more important.

	Mediatek (from email list)
	We don’t have particular concern on the proposal. However, to address Hongbo’s concern, maybe we can try the following? Not sure it’s acceptable to LG and Samsung.
FL Proposal 2-5.2b:
· For multi-slot PDCCH monitoring for 960 kHz SCS, when  if a UE is provided a group of serving cells by cellGroupsForSwitchList and the cells in the group are associated with multiple Xs, the boundary of SSSG switching for the group of cells is aligned with the boundary of a slot group for the serving cell with the largest Xs.
· FFS: whether a UE can be provided a group of serving cells by cellGroupsForSwitchList and the cells in the group are associated with multiple Xs for 960kHz


	Ericsson (from email list)
	We don’t’ have a particular objection to the modification in red, but we want to clarify how the FFS is going to be resolved? In our understanding, there is no restriction in the spec currently that would enforce the group of serving cells to have a common Xs. Is the intention of the FFS to further discuss whether such a restriction should be introduced for the case of 960 kHz? If this is the intention, then the first bullet is irrelevant, right? It feels like the logistics are a bit weird.

	LG (from email list)
	Regarding proposal 2-5.2b, we prefer the original FL proposal without FFS. The FFS may have a potential RAN2 impact and we are negative for adding that FFS. However, if other companies have a concern similar to Samsung (although Samsung has shown a willingness(which we appreciated) to can live with), we will accept MediaTek's updated version.

	Intel (from email list)
	We slightly prefer the original version, since it gives a flexibility for configuration. Otherwise, for a group of cells sharing same SSSG trigger, the same Xs is enforced. However, it is still possible to configure different Xs for different group of cells.

	NTT DOCOMO (from email list)
	For FL Proposal 2-5.2b, although we tend to agree with Steve, we are ok with the current formulation. At least by endorsing this, RAN1 can agree on the behavior “if a UE can be provided a group of serving cells by cellGroupsForSwitchList and the cells in the group are associated with multiple Xs for 960kHz “, which may be a progress. 

	vivo (from email list)
	We prefer the updated version by MediaTek. The motivation to have different Xs among a grouped cells is better to be justified further. 



[RRC] Issue 2-12: UE capability signaling for CA/NR-DC operation
[Closed] First round discussion
It seems that simply removing the square brackets for most cases could be seen as acceptable, though some alignment may make sense for individual as well as combination of parameters. FL notes that agreed Case 4 requires only a single parameter which is therefore aligned to the resulting number of Cases 5/6/7 in the following proposal.
FL Proposal 2-12.1:
· Support the following candidate value range for the individual UE capability parameters
· pdcch-BlindDetectionCAr15: {1, 2, …, 15}
· pdcch-BlindDetectionCAr16: {1, 2, …, 15}
· pdcch-BlindDetectionCAr17: {4, 5, …, 16}
· Support the candidate value range {4, 5, …, 16} for the following combinations
· Case 5: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr15
· Case 6: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16
· Case 7: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16 + pdcch-BlindDetectionCAr15

	Company
	Comment

	NTT DOCOMO
	Ok with FL Proposal 2-12.1. 

	Qualcomm
	We are fine with the proposal.

	Apple
	We are okay with the proposal.

	Samsung 
	We just try to clarify: FL intends to align the value range of parameters for all the cases? If so, the candidate value range for pdcch-BlindDetectionCAr17 in Case 5/6/7 is same as the value range for Case 4? It seems implying an increased minimum value than we agreed in the last meeting, and wondering whether all companies are ok with the increased minimum number. We copied one case for information.  
· Case 5: Capability on the number of CCs with Rel-15 monitoring capability and Rel-17 monitoring capability on different serving cells 
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R15: {[1, 2, …, 15]} 
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {[4, 5, …, 16]}


	Huawei, HiSilicon
	Question to Proponent companies:
We would like to have some clarification from proponent companies regarding the value ranges. In particular:
1) why the value range of pdcch-BlindDetectionCAr17 alone is from 4 to 16, and 
2) why the value range of (pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr15) in case 5 or (pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16) in case 6 is from 4 to 16?
To our understanding, a Rel-17 multi-slot PDCCH monitoring capability is equivalent in complexity (BD/CCE) to a Rel-15 per-slot PDCCH monitoring capability, and a Rel-16 per-span PDCCH monitoring capability is twice the complexity (BD/CCE) of a Rel-15 per-slot PDCCH monitoring capability. Therefore, the value range of pdcch-BlindDetectionCAr17 should be the same as that of pdcch-BlindDetectionCAr15, i.e., {1,2,…,15};  the value range of (pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr15) in case 5 should be {2,3,…,16}; and the value range of (pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16) in case 6 should be {3,4,…,16}.

	MediaTek
	Similar to Samsung and Huawei, we have some clarification questions and comments:
1.  For individual UE capability pdcch-BlindDetectionCAr15/16/17, are those Ies used when considering CCs with mixed PDCCH capabilities (cases 5,6,7)? Or used when considering CCs with same PDCCH capability? If those Ies are used for CCs with mixed PDCCH capabilities, then we think  pdcch-BlindDetectionCAr17 should have values {1, 2, …, 15}. If those Ies are used for CC with the same PDCCH capability, then we suggest to use legacy parameter values for pdcch-BlindDetectionCAr15/16 and pdcch-BlindDetectionCAr17 should have values {2, …, 15}, which  are the same as the legacy pdcch-BlindDetectionCAr16 values when only Rel-16 CCs are considered
For Case 5,6,7, we think the minimum value should be 3 to match the case where R-15+R-16 CCs are considered.

	Ericsson
	Understand the intention of the proposal, but it seems some clarification is needed.
We agree to the value range pdcch-BlindDetectionCAr17: {4, 5, …, 16}; however, this value range is applicable to Case 4 only (Rel-17 monitoring on all serving cells). For Case 5, 6, and 7 where there is a combination of Rel-15/16/17 monitoring types, then pdcch-BlindDetectionCAr17 should take the value range {1,2, …, 16}. Perhaps the following pair of proposals clarifies this:

Support the candidate value range [4, 5, …, 16] for the following combinations of UE capability parameters for Cases 4,5,6,7:
Case 4: pdcch-BlindDetectionCAr17
Case 5: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr15
Case 6: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16
Case 7: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16 + pdcch-BlindDetectionCAr15

Support the candidate value range [1, 2, …, 15] for the following UE capability parameters individually for Cases 5,6,7:
Case 5: pdcch-BlindDetectionCAr17 and pdcch-BlindDetectionCAr15
Case 6: pdcch-BlindDetectionCAr17 and pdcch-BlindDetectionCAr16
Case 7: pdcch-BlindDetectionCAr17, pdcch-BlindDetectionCAr16, and pdcch-BlindDetectionCAr15


	Intel
	Since proposal 2-12.1 is for Case 5/6/7, we prefer to define the range of pdcch-BlindDetectionCAr17 as {1, 2, …, 15}. Maybe it is just a typo in the FL proposal

	vivo
	We support the intention of the proposal. However, the proposal is not clear as some companies indicate. Pdcch-BlindDetectionCAr17 exists in different cases but the parameter value range should be different. Agree with Ericsson’s proposal.

	Nokia, NSB
	We support FL Proposal 2-12.1

	CATT
	Ok with the proposal



FL Proposal 2-12.2: Please comment whether the following proposal (based on [14]) is acceptable to support NR-DC multi-slot monitoring.
FL Note: I just added “NR-DC” to the cases below for referencing and to avoid potential confusion with the CA cases. This should be seen as editorial for the purpose of this discussion and would not need to be part of RRC or capability sheet terminology.
When a UE is configured for NR-DC operation with a total of  downlink cells on both the MCG and the SCG, support UE capability signaling for the following 4 additional cases:
· NR-DC Case 4:
· Definition: All the downlink cells have SCS configuration .
· Support UE capabilities pdcch-BlindDetectionMCG-UE-r17 and pdcch-BlindDetectionSCG-UE-r17 on the maximum values for the new RRC parameters pdcch-BlindDetection4 for the MCG and pdcch-BlindDetection4 for the SCG respectively, where
· RRC parameters pdcch-BlindDetection4 for the MCG and for the SCG indicate the reference numbers of cells with SCS configuration  for PDCCH blind detection, such that:
· pdcch-BlindDetection4 for the MCG + pdcch-BlindDetection4 for the SCG <= pdcch-BlindDetectionCA-r17, if the UE reports pdcch-BlindDetectionCA-r17, or
· pdcch-BlindDetection4 for the MCG + pdcch-BlindDetection4 for the SCG <= if the UE does not report pdcch-BlindDetectionCA-r17.
· If the UE reports pdcch-BlindDetectionCA-r17: 
· the value range of pdcch-BlindDetectionMCG-UE-r17 or of pdcch-BlindDetectionSCG-UE-r17 is {0, 1, …, pdcch-BlindDetectionCA-r17 – 1}, and
· pdcch-BlindDetectionMCG-UE-r17 + pdcch-BlindDetectionSCG-UE-r17 >= pdcch-BlindDetectionCA-r17.
· Otherwise, if  is a maximum total number of downlink cells that have SCS configuration  and the UE is configured on both the MCG and the SCG for NR-DC as indicated in UE-NR-Capability: 
· the value range of pdcch-BlindDetectionMCG-UE-r17 or of pdcch-BlindDetectionSCG-UE-r17 is {1,2,3}, and
· pdcch-BlindDetectionMCG-UE-r17 + pdcch-BlindDetectionSCG-UE-r17 >= .
· NR-DC Case 5:
· Definition
·  downlink cells have SCS configuration 
· The UE is provided monitoringCapabilityConfig = r15monitoringcapability for  downlink cells
· The UE is not provided monitoringCapabilityConfig = r16monitoringcapability for any downlink cell.
· Support UE capabilities pdcch-BlindDetectionMCG-UE-r15-r17 and pdcch-BlindDetectionSCG-UE-r15-r17 on the maximum values for the existing RRC parameters c for the MCG and pdcch-BlindDetection3 for the SCG respectively, where
· (Existing) RRC parameters pdcch-BlindDetection3 for the MCG and for the SCG indicate the reference numbers of cells with monitoringCapabilityConfig = r15monitoringcapability for PDCCH blind detection, such that
· pdcch-BlindDetection3 for the MCG + pdcch-BlindDetection3 for the SCG <= pdcch-BlindDetectionCA-r15, if the UE reports pdcch-BlindDetectionCA-r15, or
· pdcch-BlindDetection3 for the MCG + pdcch-BlindDetection3 for the SCG <=, if the UE does not report pdcch-BlindDetectionCA-r15.
· If the UE reports pdcch-BlindDetectionCA-r15: 
· the value range of pdcch-BlindDetectionMCG-UE-r15-r17 or of pdcch-BlindDetectionSCG-UE-r15-r17 is {0, 1, …, pdcch-BlindDetectionCA-r15 – 1}, and
· pdcch-BlindDetectionMCG-UE-r15-r17 + pdcch-BlindDetectionSCG-UE-r15-r17 >= pdcch-BlindDetectionCA-r15.
· Otherwise, if  is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig = r15monitoringcapability and the UE is configured on both the MCG and the SCG for NR-DC as indicated in UE-NR-Capability: 
· the value range of pdcch-BlindDetectionMCG-UE-r15-r17 or of pdcch-BlindDetectionSCG-UE-r15-r17 is {0,1,2}, and 
· pdcch-BlindDetectionMCG-UE-r15-r17 + pdcch-BlindDetectionSCG-UE-r15-r17 >= .
· Support UE capabilities pdcch-BlindDetectionMCG-UE-r17-r15 and pdcch-BlindDetectionSCG-UE-r17-r15 on the maximum values for the new RRC parameters pdcch-BlindDetection4 for the MCG and pdcch-BlindDetection4 for the SCG respectively, where
· RRC parameters pdcch-BlindDetection4 for the MCG and for the SCG indicate the reference numbers of cells with SCS configuration  for PDCCH blind detection, such that:
· pdcch-BlindDetection4 for the MCG + pdcch-BlindDetection4 for the SCG <= pdcch-BlindDetectionCA-r17, if the UE reports pdcch-BlindDetectionCA-r17, or
· pdcch-BlindDetection4 for the MCG + pdcch-BlindDetection4 for the SCG <= if the UE does not report pdcch-BlindDetectionCA-r17.
· If the UE reports pdcch-BlindDetectionCA-r17: 
· the value range of pdcch-BlindDetectionMCG-UE-r17-r15 or of pdcch-BlindDetectionSCG-UE-r17-r15 is {0, 1, …, pdcch-BlindDetectionCA-r17 – 1}, and
· pdcch-BlindDetectionMCG-UE-r17-r15 + pdcch-BlindDetectionSCG-UE-r17-r15 >= pdcch-BlindDetectionCA-r17.
· Otherwise, if  is a maximum total number of downlink cells has SCS configuration  and the UE is configured on both the MCG and the SCG for NR-DC as indicated in UE-NR-Capability: 
· the value range of pdcch-BlindDetectionMCG-UE-r17-r15 or of pdcch-BlindDetectionSCG-UE-r17-r15 is {0,1,2}, and
· pdcch-BlindDetectionMCG-UE-r17-r15 + pdcch-BlindDetectionSCG-UE-r17-r15 >= .
· NR-DC Case 6:
· Definition
·  downlink cells have SCS configuration 
· The UE is provided monitoringCapabilityConfig = r16monitoringcapability for  downlink cells
· The UE is not provided monitoringCapabilityConfig = r15monitoringcapability for any downlink cell.
· Support UE capabilities pdcch-BlindDetectionMCG-UE-r16-r17 and pdcch-BlindDetectionSCG-UE-r16-r17 on the maximum values for existing parameters pdcch-BlindDetection2 for the MCG and pdcch-BlindDetection2 for the SCG respectively, where
· (Existing) RRC parameters pdcch-BlindDetection2 for the MCG and for the SCG indicate the reference numbers of cells with monitoringCapabilityConfig = r16monitoringcapability for PDCCH blind detection, such that
· pdcch-BlindDetection2 for the MCG + pdcch-BlindDetection2 for the SCG <= pdcch-BlindDetectionCA-r16, if the UE reports pdcch-BlindDetectionCA-r16, or
· pdcch-BlindDetection2 for the MCG + pdcch-BlindDetection2 for the SCG <=, if the UE does not report pdcch-BlindDetectionCA-r16.
· If the UE reports pdcch-BlindDetectionCA-r16: 
· the value range of pdcch-BlindDetectionMCG-UE-r16-r17 or of pdcch-BlindDetectionSCG-UE-r16-r17 is {0, 1, …, pdcch-BlindDetectionCA-r16 – 1}, and
· pdcch-BlindDetectionMCG-UE-r16-r17 + pdcch-BlindDetectionSCG-UE-r16-r17 >= pdcch-BlindDetectionCA-r16.
· Otherwise, if  is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig = r16monitoringcapability and the UE is configured on both the MCG and the SCG for NR-DC as indicated in UE-NR-Capability: 
· the value range of pdcch-BlindDetectionMCG-UE-r16-r17 or of pdcch-BlindDetectionSCG-UE-r16-r17 is {0,1}, and 
· pdcch-BlindDetectionMCG-UE-r16-r17 + pdcch-BlindDetectionSCG-UE-r16-r17 >= .
· Support UE capabilities pdcch-BlindDetectionMCG-UE-r17-r16 and pdcch-BlindDetectionSCG-UE-r17-r16 on the maximum values for the new parameters pdcch-BlindDetection4 for the MCG and pdcch-BlindDetection4 for the SCG respectively, where
· RRC parameters pdcch-BlindDetection4 for the MCG and for the SCG indicate the reference numbers of cells with SCS configuration  for PDCCH blind detection, such that
· pdcch-BlindDetection4 for the MCG + pdcch-BlindDetection4 for the SCG <= pdcch-BlindDetectionCA-r17, if the UE reports pdcch-BlindDetectionCA-r17, or
· pdcch-BlindDetection4 for the MCG + pdcch-BlindDetection4 for the SCG <= if the UE does not report pdcch-BlindDetectionCA-r17.
· If the UE reports pdcch-BlindDetectionCA-r17: 
· the value range of pdcch-BlindDetectionMCG-UE-r17-r16 or of pdcch-BlindDetectionSCG-UE-r17-r16 is {0, 1, …, pdcch-BlindDetectionCA-r17-1}, and
· pdcch-BlindDetectionMCG-UE-r17 + pdcch-BlindDetectionSCG-UE-r17 >= pdcch-BlindDetectionCA-r17.
· Otherwise, if  is a maximum total number of downlink cells has SCS configuration  and the UE is configured on both the MCG and the SCG for NR-DC as indicated in UE-NR-Capability: 
· the value range of pdcch-BlindDetectionMCG-UE-r17-r16 or of pdcch-BlindDetectionSCG-UE-r17-r16 is {0,1,2}, and
· pdcch-BlindDetectionMCG-UE-r17-r16 + pdcch-BlindDetectionSCG-UE-r17-r16 >= .
· NR-DC Case 7:
· Definition
·  downlink cells have SCS configuration 
· The UE is provided monitoringCapabilityConfig = r15monitoringcapability for  downlink cells
· The UE is provided monitoringCapabilityConfig = r16monitoringcapability for  downlink cells.
· Support UE capabilities pdcch-BlindDetectionMCG-UE-r15-r16r17 and pdcch-BlindDetectionSCG-UE-r15-r16r17 on the maximum values for the existing parameters pdcch-BlindDetection3 for the MCG and pdcch-BlindDetection3 for the SCG respectively, where
· (Existing) RRC parameters pdcch-BlindDetection3 for the MCG and for the SCG indicate the reference numbers of cells with monitoringCapabilityConfig = r15monitoringcapability for PDCCH blind detection, such that
· pdcch-BlindDetection3 for the MCG + pdcch-BlindDetection3 for the SCG <= pdcch-BlindDetectionCA-r15, if the UE reports pdcch-BlindDetectionCA-r15, or
· pdcch-BlindDetection3 for the MCG + pdcch-BlindDetection3 for the SCG <=, if the UE does not report pdcch-BlindDetectionCA-r15.
· If the UE reports pdcch-BlindDetectionCA-r15: 
· the value range of pdcch-BlindDetectionMCG-UE-r15-r16r17 or of pdcch-BlindDetectionSCG-UE-r15-r16r17 is {0, 1, …, pdcch-BlindDetectionCA-r15-1}, and
· pdcch-BlindDetectionMCG-UE-r15-r16r17 + pdcch-BlindDetectionSCG-UE-r15-r16r17 >= pdcch-BlindDetectionCA-r15
· Otherwise, if  is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig = r15monitoringcapability and the UE is configured on both the MCG and the SCG for NR-DC as indicated in UE-NR-Capability: 
· the value range of pdcch-BlindDetectionMCG-UE-r15-r16r17 or of pdcch-BlindDetectionSCG-UE-r15-r16r17 is {0,1,2}, and 
· pdcch-BlindDetectionMCG-UE-r15-r16r17 + pdcch-BlindDetectionSCG-UE-r15-r16r17 >= .
· Support UE capabilities pdcch-BlindDetectionMCG-UE-r16-r15r17 and pdcch-BlindDetectionSCG-UE-r16-r15r17 on the maximum values for the existing parameters pdcch-BlindDetection2 for the MCG and pdcch-BlindDetection2 for the SCG respectively, where
· (Existing) RRC parameters pdcch-BlindDetection2 for the MCG and for the SCG indicate the reference numbers of cells with monitoringCapabilityConfig = r16monitoringcapability for PDCCH blind detection, such that
· pdcch-BlindDetection2 for the MCG + pdcch-BlindDetection2 for the SCG <= pdcch-BlindDetectionCA-r16, if the UE reports pdcch-BlindDetectionCA-r16, or
· pdcch-BlindDetection2 for the MCG + pdcch-BlindDetection2 for the SCG <=, if the UE does not report pdcch-BlindDetectionCA-r16.
· If the UE reports pdcch-BlindDetectionCA-r16: 
· the value range of pdcch-BlindDetectionMCG-UE-r16-r15r17 or of pdcch-BlindDetectionSCG-UE-r16-r15r17 is {0, 1, …, pdcch-BlindDetectionCA-r16-1}, and
· pdcch-BlindDetectionMCG-UE-r16-r15r17 + pdcch-BlindDetectionSCG-UE-r16-r15r17 >= pdcch-BlindDetectionCA-r16.
· Otherwise, if  is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig = r16monitoringcapability and the UE is configured on both the MCG and the SCG for NR-DC as indicated in UE-NR-Capability: 
· the value range of pdcch-BlindDetectionMCG-UE-r16-r15r17 or of pdcch-BlindDetectionSCG-UE-r16-r15r17 is {0,1}, and
· pdcch-BlindDetectionMCG-UE-r16-r15r17 + pdcch-BlindDetectionSCG-UE-r16-r15r17 >= .
· Support UE capabilities pdcch-BlindDetectionMCG-UE-r17-r15r16 and pdcch-BlindDetectionSCG-UE-r17-r15r16 on the maximum values for the new parameters pdcch-BlindDetection4 for the MCG and pdcch-BlindDetection4 for the SCG respectively, where
· RRC parameter pdcch-BlindDetection4 for the MCG and for the SCG indicate the reference numbers of cells with SCS configuration  for PDCCH blind detection, such that
· pdcch-BlindDetection4 for the MCG + pdcch-BlindDetection4 for the SCG <= pdcch-BlindDetectionCA-r17, if the UE reports pdcch-BlindDetectionCA-r17, or
· pdcch-BlindDetection4 for the MCG + pdcch-BlindDetection4 for the SCG <= if the UE does not report pdcch-BlindDetectionCA-r17.
· If the UE reports pdcch-BlindDetectionCA-r17: 
· the value range of pdcch-BlindDetectionMCG-UE-r17-r15r16 or of pdcch-BlindDetectionSCG-UE-r17-r15r16 is {0, 1, …, pdcch-BlindDetectionCA-r17-1}, and
· pdcch-BlindDetectionMCG-UE-r17-r15r16 + pdcch-BlindDetectionSCG-UE-r17-r15r16 >= pdcch-BlindDetectionCA-r17.
· Otherwise, if  is a maximum total number of downlink cells has SCS configuration  and the UE is configured on both the MCG and the SCG for NR-DC as indicated in UE-NR-Capability: 
· the value range of pdcch-BlindDetectionMCG-UE-r17-r15r16 or of pdcch-BlindDetectionSCG-UE-r17-r15r16 is {0,1,2}, and
· pdcch-BlindDetectionMCG-UE-r17-r15r16 + pdcch-BlindDetectionSCG-UE-r17-r15r16 >= .


	Company
	Comment

	NTT DOCOMO
	We are fine with FL proposal

	Apple
	We are fine with the proposal.

	Huawei, HiSilicon
	We support the proposal as the proponent.

	Ericsson
	We agree to support NR-DC, and we agree that some sort of agreement is needed, but the above proposal is very complicated ☹. I wonder if it is possible to agree on a high level principle and leave the details for the spec editor?

	Intel
	We are OK for the proposal 

	Nokia, NSB
	We’re ok with this proposal.

	CATT
	OK with the proposal

	ZTE, Sanechips
	We are fine with this proposal.



First round discussion summary
After comments received in the first round it seems better to continue the CA discussion based on Ericsson’s update, which seems to have some support. 
Regarding extension to NR-DC, most companies are fine with the direction, though Ericsson prefers to agree on a high level principle and leave details to the spec editor. FL assumes that the spec editor on the other hand may be open for any details that the group can provide.
FL suggests to continue detailed discussion in the second round.
[Closed] Second round discussion
Please consider the following for the 2nd round discussion:
FL Proposal 2-12.1a:
· Support the candidate value range [4, 5, …, 16] for the following combinations of UE capability parameters for Cases 4,5,6,7:
· Case 4: pdcch-BlindDetectionCAr17
· Case 5: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr15
· Case 6: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16
· Case 7: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16 + pdcch-BlindDetectionCAr15

· Support the candidate value range [1, 2, …, 15] for the following UE capability parameters individually for Cases 5,6,7:
· Case 5: pdcch-BlindDetectionCAr17 and pdcch-BlindDetectionCAr15
· Case 6: pdcch-BlindDetectionCAr17 and pdcch-BlindDetectionCAr16
· Case 7: pdcch-BlindDetectionCAr17, pdcch-BlindDetectionCAr16, and pdcch-BlindDetectionCAr15

	Company
	Comment

	LG Electronics
	We are fine with the proposal.

	Transsion
	We are fine with the proposal.

	Intel
	We support the proposal 

	MediaTek
	We support the second bullet (individual capability signaling range) but we don’t support the first bullet (combination capability signaling range)

For case 4, we understand the reasoning of min=4 comes from Rel-15 slot based PDCCH capability. However, slot-group based PDCCH monitoring is different from slot based PDCCH monitoring since all the BD should be finished within Y slots, which impose implementation changllenging to UE. Also, Rel-15 slot based PDCCH capability is mainly design for low SCS, which should not be directly used for 480kHz/960kHz. Lastly, for 480/960kHz, it’s very unlikely UE will be configured more than 4 CCS, which makes the min CC=4 meaningless for determining the CA BD/CCE budget. Therefore, we prefer to consider range [2, 3, 4, 5, …, 16] for case 4.

For case 5/6/7, we prefer to consider range [3, 4, 5, …, 16] by handling Rel-17 CC as Rel-16 CC. 

	Samsung
	We have a basic question: why not just use the numbers from last meeting’s agreement? Those numbers were determined based on an explained logic (as MediaTek mentioned) and the new values obvious are trying to follow a new logic (which is unclear to us yet). We still prefer reusing the numbers from last agreement (and avoid the further discussion on this issue). 

	Ericsson
	We support Proposal 2-12.1a.
We can also live with the numbers from last meeting’s agreement as suggested by Samsung.
For the first bullet, we do not agree to reduce either Case 4 or Case 5 to 2 or 3.

	Apple
	Fine with the proposal

	ZTE,Sanechips
	We share the similar view with Samsung and prefer the numbers from last meeting. 

	Vivo
	We support the proposal and OK to use the number from last meeting.

	Qualcomm
	We are fine with the proposal, and also finw with using the numbers from the last meeting.

	CATT
	Ok with the proposal



FL Proposal 2-12.2a:
· The UE capability framework agreed in RAN1#108-e for CA is extended to the case of NR-DC considering different combinations of Rel-17 (per-slot group) monitoring, Rel-15 (per-slot) monitoring, and Rel-16 (per-span) monitoring within different cell groups.
· Suggest the contents under the bullets for NR-DC cases 4/5/6/7 in Proposal 2-12.2 as possible implementation of this agreement to the spec editor.

	Company
	Comment

	LG Electronics
	We are fine with the proposal.

	Intel
	We are fine with the proposal 

	Apple
	Fine with the proposal

	ZTE, Sanechips
	We are fine with this proposal.

	vivo
	We are fine with the proposal

	Samsung
	We are ok with the proposal. 

	Qualcomm
	We are fine with the proposal.

	Nokia, NSB
	We are fine with this proposal

	CATT
	Ok with the proposal

	Huawei, HiSilicon
	Support the proposal



Second round discussion summary
For CA, it seems adopting the numbers listed in the agreement from RAN1#108e has the widest level of acceptance. For NR-DC, all respondents support FL Proposal 2-12.2a.
FL suggests to adopt the following by email approval:
FL Proposal 2-12.1b:
· Remove the square brackets from the RAN1#108e agreement for UE capability parameters for carrier aggregation Cases 4,5,6,7, i.e.
· Support UE capability signaling for 4 additional cases :
· Case 4: Capability on the number of CCs with Rel-17 monitoring capability only
· Range of pdcch-BlindDetectionCA-R17: {4, 5, …, , 16}
· Case 5: Capability on the number of CCs with Rel-15 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R15: {1, 2, …, 15}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {4, 5, …, 16}
· Case 6: Capability on the number of CCs with Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R16: {1, 2, …, 15} 
· Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {3, 4, …, 16}
· Case 7: Capability on the number of CCs with Rel-15 monitoring capability , Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17, pdcch-BlindDetectionCA-R16, and pdcch-BlindDetectionCA-R15: {1, 2, …, 15}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17 : {4, 5, …, 16}

FL Proposal 2-12.2b:
· The UE capability framework agreed in RAN1#108-e for CA is extended to the case of NR-DC considering different combinations of Rel-17 (per-slot group) monitoring, Rel-15 (per-slot) monitoring, and Rel-16 (per-span) monitoring within different cell groups.
· Suggest the contents under the bullets for NR-DC cases 4/5/6/7 in Proposal 2-12.2 in R1-2205280 as possible implementation of this agreement to the spec editor.

[Open] Third round discussion
The following proposal for email approval has seen some questions and concerns. Since the email list at the time of writing this is delayed or unstable, I have copied some comments from the email discussion.
FL Proposal 2-12.1a:
· Support the candidate value range [4, 5, …, 16] for the following combinations of UE capability parameters for Cases 4,5,6,7:
· Case 4: pdcch-BlindDetectionCAr17
· Case 5: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr15
· Case 6: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16
· Case 7: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16 + pdcch-BlindDetectionCAr15

· Support the candidate value range [1, 2, …, 15] for the following UE capability parameters individually for Cases 5,6,7:
· Case 5: pdcch-BlindDetectionCAr17 and pdcch-BlindDetectionCAr15
· Case 6: pdcch-BlindDetectionCAr17 and pdcch-BlindDetectionCAr16
· Case 7: pdcch-BlindDetectionCAr17, pdcch-BlindDetectionCAr16, and pdcch-BlindDetectionCAr15

FL Proposal 2-12.1b:
· Remove the square brackets from the RAN1#108e agreement for UE capability parameters for carrier aggregation Cases 4,5,6,7, i.e.
· Support UE capability signaling for 4 additional cases :
· Case 4: Capability on the number of CCs with Rel-17 monitoring capability only
· Range of pdcch-BlindDetectionCA-R17: {4, 5, …, , 16}
· Case 5: Capability on the number of CCs with Rel-15 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R15: {1, 2, …, 15}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {4, 5, …, 16}
· Case 6: Capability on the number of CCs with Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R16: {1, 2, …, 15} 
· Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {3, 4, …, 16}
· Case 7: Capability on the number of CCs with Rel-15 monitoring capability , Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17, pdcch-BlindDetectionCA-R16, and pdcch-BlindDetectionCA-R15: {1, 2, …, 15}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17 : {4, 5, …, 16}

	Company
	Comment

	Mediatek (from email list)
	As we raised our concern in round 1 for Proposal 2-12.1b, we still have concern on the min value for those cases. Take case 4 as example, the min reported value of pdcch-BlindDetectionCA-R17 is 4. This value can be meaningful only when gNB configure more than 4 CCs to UE and we are not sure configuring more than 4 CCs for 960kHz is a useful case when the min CW is 400MHz. Therefore, we prefer to make the min to be 2.

Similarly, we still prefer the following min values:
· Case 5: Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {3,4, 5, …, 16}
· Case 6: Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {2,3, 4, …, 16}
· Case 7: Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17 : {3,4, 5, …, 16}


	NTT DOCOMO (from email list)
	Although we would be open to discuss for the other cases, we do not support MTK’s proposal of minimum 2 for Case 4 as we do not see any technical reason to support lower value even for 480/960 kHz. Such flexibility is not preferable at all. 

We believe fair coexistence with 11ad/ay is always important for NR 60 GHz in Rel-17. Therefore, taking min BW, 5 is the most important even for 480/960 kHz SCS. Even if we follow MTK’s logic, 4 as min. value is still meaningful. 

Plus, by supporting multi-slot PDCCH monitoring with minimum requirement, we see much less difference on PDCCH monitoring behavior between Rel-15 and Rel-17. A lot of concerns for PDCCH monitoring has already been alleviated by the supported multi-slot PDCCH monitoring in our view. In that sense, 4 as minimum for case 4 should be ok. 

	Mediatek  (from email list)
	Thanks for the input. For the fair coexistence with 11ad/ay, we agree it is important. However, in our view, if NR network wants to have a better coexistence with wifi, should it configure large bandwidth and to avoid using many CCs to increase the difficulty to get all the channels? which is why we specify the max CW of 960kHz to be around 2GHz? In that case, 4 CCs may not be a reasonable configuration. Also, there is only 5GHz spectrum available in China, which is around 2 CCs for 960kHz and 4 CCs for 480kHz with the max CW. 

As for the UE implementation, we see difference on  PDCCH monitoring behavior between Rel-15 and Rel-17. The key is there is Y slot notion in Rel-17 multi-slot PDCCH monitoring and the intention is to do BD decoding within the Y slots to save UE power, which is different from Rel-15 where UE has the whole slot to decode. Therefore, we still think 4 is a high and not practical bar for the min values. I hope this clarifies our intention.

	Ericsson (from email list)
	We share some similar views with DOCOMO, especially

Plus, by supporting multi-slot PDCCH monitoring with minimum requirement, we see much less difference on PDCCH monitoring behavior between Rel-15 and Rel-17. A lot of concerns for PDCCH monitoring has already been alleviated by the supported multi-slot PDCCH monitoring in our view. In that sense, 4 as minimum for case 4 should be ok. 

In our view at least for Case 4 and Case 5 (only involve Rel-15 and Rel-17 monitoring) the minimum candidate values should be 4. Mediatek mentions that Rel-15 and Rel-17 are different because of Y; however, we had so much discussion during the WI on introducing multi-slot monitoring to alleviate UE processing demands, with many agreements to make the processing demands for 480 kHz/960 kHz as close as possible to 120 kHz. The intention from the beginning with multi-slot monitoring is to give the UE the same absolute time for decoding as for 120 kHz. There is no requirement that the UE finish decoding in Y = 1 slot, just like there is no requirement in Rel-15 to finish decoding in 3 symbols. All of the processing timelines have been relaxed by a factor of 4/8 to make this possible. It seems unreasonable now to cut CA capability in half.

	Huawei (from email list)
	Just for the sake of my understanding, why the starting value range in the following two cases are different?

· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {4, 5, …, 16}
· Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {3, 4, …, 16}

	Mediatek (from email list)
	To Huawei:
I think the reason the two cases have different values is some company think Rel-15 and Rel-17 PDCCH monitoring capabilities are handled similar and they use Rel-15 PDCCH monitoring min CC#=4 for the case of Rel-15+Rel-17 CCs, which we have difficulty to agree. The min CC# of Rel-16+Rel-17 CCs follows the min CC# of Rel-15+Rel-16 CCs, which is 3 in current spec. 
To Ericsson:
We agree that there is no requirement to mandate UE to finish decoding PDCCH within Y slots. However, without finishing decoding within Y slots, then why did we introduce Y notion and spent much time on whether Y=1 or Y=2 are the basic UE features? We thought the intention is to save UE power by having such principle in the implementation, isn’t it? Therefore, although the BD/CCE limit within a slot-group is the same as BD/CCE limit within a 120kHz slot, it makes difference at UE side on how to implement it. Therefore support 4 CCs for 960kHz and 4 CCs for FR1 SCS is not the same to us. In addition, we still think supporting min=4 CCs for 960kHz should not be a basic capability since a 960kHz CC can have CW 2 GHz and some region only have limited spectrum for FR2-2 (e.g., China only have 5 GHz spectrum). We also understand change from 4 to 2 might have impact on gNB side. Can network vendor elaborate on what is the technical concern if we allow UE to report min=2 CC for BD/CCE limit calculation in CA operation? If a UE implements multi-slot PDCCH monitoring without finishing decoding within Y slots, then the UE definitely will report min=4 CCs since 4 CC is already supported by Rel-15 UE. However, it a UE implements multi-slot PDCCH monitoring by finishing decoding within Y slots, then we think a lower min #CC than 4 should be considered. I hope this clarify our concern.

	Moderator
	Officially the last checkpoint for this email discussion is May 18, but I will ask the chair to allow one more day for discussion to see if we can converge on a proposal in this meeting.
Please watch the chair's announcement over the email list if discussion on the proposal can continue in RAN1#109e, and provide any comments by this docoument (not by email) accordingly without explicit FL message  

	Ericsson
	@MediaTek: Thank-you for your detailed email reply (copied above by FL). Please see some comments/answers to your questions in-line below:
We agree that there is no requirement to mandate UE to finish decoding PDCCH within Y slots. However, without finishing decoding within Y slots, then why did we introduce Y notion and spent much time on whether Y=1 or Y=2 are the basic UE features? We thought the intention is to save UE power by having such principle in the implementation, isn’t it? 
[Steve] Indeed, having small Y can be beneficial to the UE from a power saving perspective (no argument there), and having Y = 2 is beneficial from a network perspective from the viewpoint of staggering search spaces for different UEs. However, in your previous email you argued that Rel-17 monitoring is different from Rel-15 since in Rel-15 the whole slot could be used for decoding. But then I do not understand the power saving argument that you are making. If now you are saying that the UE implements in such a way to finish decoding in Y slots, it certainly allows sleep for 3 out of 4 slots to save power. Moreover, Y slots @480 kHz is a longer duration to finish decoding than 3 symbols @120 kHz, so how is this more demanding for the UE? This feels even like a more relaxed timeline compared to Rel-15.
Therefore, although the BD/CCE limit within a slot-group is the same as BD/CCE limit within a 120kHz slot, it makes difference at UE side on how to implement it. Therefore support 4 CCs for 960kHz and 4 CCs for FR1 SCS is not the same to us. In addition, we still think supporting min=4 CCs for 960kHz should not be a basic capability since a 960kHz CC can have CW 2 GHz and some region only have limited spectrum for FR2-2 (e.g., China only have 5 GHz spectrum). We also understand change from 4 to 2 might have impact on gNB side. Can network vendor elaborate on what is the technical concern if we allow UE to report min=2 CC for BD/CCE limit calculation in CA operation?
[Steve] The problem is that for Case 5 (mix of Rel-15 and Rel-17 monitoring), it would place too much limitation on inter-band CA. For example RAN4 is specifying FR1 + FR2-2 band combinations, and with such a band combination, full BD/CCE budget would only be supported for 1 CC in FR1 (using Rel-15 monitoring) and 1 CC in FR2-2 (using Rel-17 monitoring). This is too limiting. A likely scenario is more than one CC in each of FR1 and FR2-2. 
 If a UE implements multi-slot PDCCH monitoring without finishing decoding within Y slots, then the UE definitely will report min=4 CCs since 4 CC is already supported by Rel-15 UE. However, it a UE implements multi-slot PDCCH monitoring by finishing decoding within Y slots, then we think a lower min #CC than 4 should be considered. I hope this clarify our concern.
[Steve] But as I inquired above, why would the UE report lower min#CC if it implements in such a way to finish decoding within Y slots? This is already longer duration in absolute time compared to 3 symbols @120 kHz, so feels like more relaxed timeline. Furthermore, you mentioned that that is preferred from a power savings perspective. So I don’t understand the need to report reduced # of CCs.

	DOCOMO
	We totally share Ericsson’s comment above. My apologies for discussing over emails. 
To summarize, we are open to discuss the minimum value for R16+R17 case. However, for R17-only and R15+R17 cases, our view is much aligned with Ericsson. We do not support reducing minimum values for them. 

	MediaTek
	@Ericsson: Thank you for the reply to our comments. Please see following comments to address your questions.
[Steve] Indeed, having small Y can be beneficial to the UE from a power saving perspective (no argument there), and having Y = 2 is beneficial from a network perspective from the viewpoint of staggering search spaces for different UEs. However, in your previous email you argued that Rel-17 monitoring is different from Rel-15 since in Rel-15 the whole slot could be used for decoding. But then I do not understand the power saving argument that you are making. If now you are saying that the UE implements in such a way to finish decoding in Y slots, it certainly allows sleep for 3 out of 4 slots to save power. Moreover, Y slots @480 kHz is a longer duration to finish decoding than 3 symbols @120 kHz, so how is this more demanding for the UE? This feels even like a more relaxed timeline compared to Rel-15.
[MTK] We agree with you that 1 slot of 480kHz is longer than 3 symbols of 120kHz. However, this Rel-17 PDCCH monitoring capability is designed for both 480kHz and 960kHz. If we compared 1 slot of 960kHz (basic UE feature for 960kHz), then it is around 1.7symbols of 120kHz, which is the reason why we don’t think a Rel-18 CC is equivalent to Rel-15 CC in terms of PDCCH monitoring. I hope this explains why a UE which implments Rel-18 multi-slot PDCCH monitoring by finishing all BD within Y slots is more chanllenging than the implementation of Rel-15 slot-based PDCCH monitoring.

[Steve] The problem is that for Case 5 (mix of Rel-15 and Rel-17 monitoring), it would place too much limitation on inter-band CA. For example RAN4 is specifying FR1 + FR2-2 band combinations, and with such a band combination, full BD/CCE budget would only be supported for 1 CC in FR1 (using Rel-15 monitoring) and 1 CC in FR2-2 (using Rel-17 monitoring). This is too limiting. A likely scenario is more than one CC in each of FR1 and FR2-2. 
[MTK] First of all, our proposal for case 5 is min=3 not min=2. Min=3 is the what we have for Rel-15+Rel-16 case in current spec. Second, this capability indicates the UE ability of decoding PDCCH and gNB can still configure more than min=3 CCs to the UE. 

[Steve] But as I inquired above, why would the UE report lower min#CC if it implements in such a way to finish decoding within Y slots? This is already longer duration in absolute time compared to 3 symbols @120 kHz, so feels like more relaxed timeline. Furthermore, you mentioned that that is preferred from a power savings perspective. So I don’t understand the need to report reduced # of CCs.
[MTK] as mentioned by the comment above, what we consider is 960kHz case where 1 slot is about half of 3 symbols@120kHz. If a UE only supports 480kHz, we agreed with you that UE has no reason to report only supporting 2 CCs since Rel-15 UEs already support 4 CCs @120kHz. I don’t think any rel-18 UE supporting only 480kHz will take such relaxation since all rel-15 UEs can support min#C=4. However, this capability signaling is for 480kHz and 960kHz and UE which supports both SCSs will use 960kHz as the reference for reporting its capability. 

In conclusion, if this capability is only for 480kHz, then we support min#CC=4. If this capability is only for UE implementation which doesn’t finish decoding within Y slots, then we support min#CC=4. However, this capability is also for 960kHz and the motivation of introducing Y is for UE implementation by finishing decoding within Y slots, then we suggest to have a lower min#CC than rel-15.   Just copy our proposal below for your reference

· Case 4: {2,3, 4, 5, …, 16}
· Case 5: Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {3,4, 5, …, 16}
· Case 6: Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {2,3, 4, …, 16}
· Case 7: Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17 : {3,4, 5, …, 16}



Third round discussion summary
The suggested value range of {1..15} for the individual capability parameters of Cases 5,6,7 has been undisputed, so this part of Proposal 2-12.1b is stable.
Regarding the value range of combined parameters for Cases 4,5,6,7 there has been discussion between Ericsson/NTT DOCOMO (supporting value ranges according to Proposal 2-12.1b) and MediaTek (supporting a smaller minimum value compared to Proposal 2-12.1b). There has been no convergence during the extended discussion time, therefore FL suggests to check by email which of two flavours can be agreeable in RAN1#109e.
FL Proposal 2-12.1c (only rephrasing the main bullet of 2-12.1b):
· For the UE capability parameters for carrier aggregation according to Cases 4,5,6,7 agreed in RAN1#108e, support the following value ranges:
· Case 4: Capability on the number of CCs with Rel-17 monitoring capability only
· Range of pdcch-BlindDetectionCA-R17: {4, 5, …, 16}
· Case 5: Capability on the number of CCs with Rel-15 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R15: {1, 2, …, 15}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {4, 5, …, 16}
· Case 6: Capability on the number of CCs with Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R16: {1, 2, …, 15} 
· Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {3, 4, …, 16}
· Case 7: Capability on the number of CCs with Rel-15 monitoring capability , Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17, pdcch-BlindDetectionCA-R16, and pdcch-BlindDetectionCA-R15: {1, 2, …, 15}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17 : {4, 5, …, 16}

If FL Proposal 2-12.1c cannot be agreed in this meeting, FL recommends adopting the following proposal with some values in square brackets (highlighted). In this case FL welcomes Mr Chair's guidance if the final down-selection should be handled as part of the PDCCH maintenance session or UE feature discussion in the next meeting.
FL proposal 2-12.1d:
· For the UE capability parameters for carrier aggregation according to Cases 4,5,6,7 agreed in RAN1#108e, support the following value ranges:
· Case 4: Capability on the number of CCs with Rel-17 monitoring capability only
· Range of pdcch-BlindDetectionCA-R17: {[2 or 4], …, 16}
· Case 5: Capability on the number of CCs with Rel-15 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R15: {1, 2, …, 15}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {[3 or 4], …, 16}
· Case 6: Capability on the number of CCs with Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R16: {1, 2, …, 15} 
· Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {[2 or 3], …, 16}
· Case 7: Capability on the number of CCs with Rel-15 monitoring capability , Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17, pdcch-BlindDetectionCA-R16, and pdcch-BlindDetectionCA-R15: {1, 2, …, 15}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17 : {[2 or 4], …, 16}

	Company
	Additional comments via the email list

	Mediatek (from email list)
	For Proposal 2-12.1c/d, thanks for your comments and at least we have common understanding on the issue existing in 960kHz. Note that, Y=1 is basic feature in 960kHz PDCCH monitoring and some UE implementation would like to focus on power saving by only supporting Y=1 and to address the CA decoding loading by having a smaller min#CC. In our view, these two aspects together should be the basic UE capability @960kHz. I hope this clarifies our view and need for basic UE capabilities@960kHz.

	Intel (from email list)
	We have one clarification question. why should UE complete decoding the PDCCH in Y slots? this is mainly an implementation issue. however, I don’t know where is such strict timeline specified or implied. For example, we has extend PDSCH/PUSCH processing time by 4 times or 8 times (in number of slots), which seems implying there is tight requirement on PDCCH.

	Moderator (from email list)
	FL Proposal 2-12.1e
· For the UE capability parameters for carrier aggregation according to Cases 4,5,6,7 agreed in RAN1#108e, support the following value ranges:
· Case 4: Capability on the number of CCs with Rel-17 monitoring capability only
· Range of pdcch-BlindDetectionCA-R17: {4, 5, …, 16} for 480 kHz, {[2 or 4], …, 16} for 960 kHz
· Case 5: Capability on the number of CCs with Rel-15 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R15: {1, 2, …, 15}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {4, 5, …, 16} for 480 kHz, {[3 or 4], …, 16} for 960 kHz
· Case 6: Capability on the number of CCs with Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R16: {1, 2, …, 15} 
· Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {3, 4, …, 16} for 480 kHz, {[2 or 3], …, 16} for 960 kHz
· Case 7: Capability on the number of CCs with Rel-15 monitoring capability , Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17, pdcch-BlindDetectionCA-R16, and pdcch-BlindDetectionCA-R15: {1, 2, …, 15}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17 : {4, 5, …, 16} for 480 kHz, {[3 or 4], …, 16} for 960 kHz

	Mediatek (from email list)
	For Proposal 2-12.1c/d/e, unfortunately we can only accept 2-12.1d for now. The reason we don’t support Proposal 2-12.1e is we are not sure what does “ Range of pdcch-BlindDetectionCA-R17: {4, 5, …, 16} for 480 kHz,” mean? Does it mean 480kHz and 960kHz signaling are separated? Or? pdcch-BlindDetectionCA-R17 should be the UE capability on # of supported Rel-17 CCs with SCS= 480kHz/960kHz. Having separated signaling can complicate the design and might have RAN2 impact. Our previous argument saying we can support min=4 for 480kHz is based on the assumption that FR2-2 only has 480kHz. If there is only one signaling IE for supported #of CCs with 480kHz and 960kHz, then the min# should be based on the capability of handling 960kHz PDCCH monitoring.

@Ericsson: We fully agree with you that UE reports min#CC=2 @ 480kHz is not acceptable. In fact, I don’t think such UE exists since All UEs on the market can support 4CCs @480kHz and no companies will downgrade the performance worse than previous generation product when considering operating in 60GHz. Our main concern is based on the implementation finishing BD within Y=1 slot @960kHz, which should be the design motivation for 960kHz multi-slot PDCCH monitoring at UE side.

@NTT, Intel: We agree with the comments that no agreement mandate UEs to finish decoding within Y=1 slots. Then my questions is why did we even introduce Y notion and define Y=1 as basic UE? Why UE vendors argue a lot when network vendors want the flexibility of scheduling by having larger Y? If Y is not important, then UE should monitor PDCCH in every slots, doesn’t it?. To us, the benefit of finishing decoding within Y slots is to achieve micro sleep with power saving at UE side after PDCCH decoding as mentioned by Vivo, which I hope is a common understanding (not about processing timeline). Regarding the comment “monitoring PDCCH within Y slots is not equivalent to decoding PDCCH within Y slots”, TS 38.213 specifies the definition of monitoring (shown below) and I hope this can clarify why MediaTek has concern on handling Rel-15 CC same as Rel-17 CC in terms of PDCCH monitoring where Y slots are specified:
A UE monitors a set of PDCCH candidates in one or more CORESETs on the active DL BWP on each activated serving cell configured with PDCCH monitoring according to corresponding search space sets where monitoring implies receiving each PDCCH candidate and decoding according to the monitored DCI formats



Issue 2-13: BD/CCE budget allocation over multiple serving cells (incl. multi-DCI multi-TRP)
[Closed] First round discussion
The missing multi-TRP aspect for the BD/CCE determination [22] is suggested to be resolved by including variable R in the BD/CCE budget formula.
FL Proposal 2-13.1:
· Update the formulas in 38.213 Section 10.1 that provide the allocation of the BD/CCE budget over multiple-serving cells ( and ) to account for the reported capability parameter blindDetectFactor-r16  for multi-DCI-based multi-TRP (variable R in 38.213).
· For Case 4 and 5, i.e., when the set of configured serving cells corresponds to only per-slot group monitoring (Case 4) or a mix of per-slot and per-slot group monitoring (Case 5)
· The number of serving cells should be written as  analogous to the case of per-slot monitoring 
· Note: The candidate values of blindDetectFactor-r16 are R = {1,2} and correspond to FG 16-2a-10.

FL assumes that the following paragraph (from 38.213 clause 10.1) would be affected by the above proposal, please comment if this is incorrect or incomplete.
	If a UE is configured  downlink cells with monitoringCapabilityConfig = r17monitoringcapability for the active DL BWPs of the scheduling cells, and with  of the  downlink cells using any combination  for a group of  slots for PDCCH monitoring, where , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than  PDCCH candidates, or more than  non-overlapped CCEs, per group of  slots on the active DL BWP(s) of scheduling cell(s) from the  downlink cells where  is a number of configured cells with associated PDCCH candidates monitored in the active DL BWPs of the scheduling cells using SCS configuration . If the UE is configured  downlink cells for which the UE is provided both monitoringCapabilityConfig = r15monitoringcapability or monitoringCapabilityConfig = r16monitoringcapability, and monitoringCapabilityConfig = r17monitoringcapability for the active DL BWP,  is replaced by , or by , or by , respectively, and , , and  is one of , , or , respectively.



	Company
	Comment

	Huawei/HiSilicon
	Question to FL and Ericsson:
We are not sure we understand (the intention of) the question. Could you please first confirm that FL Proposal 2.13-1 and Proposal 2 in [22] are the same (they are slight difference in the description). If yes, it would be nice to see the corresponding TP from Ericsson or FL to be able to move forward and possibly agree on the TP.  Otherwise, we are not sure what is the intended outcome of this discussion.

	Ericsson
	@Huawei: The 1st and 3rd bullets are the same as the proposal in our contributin. The FL has added the 2nd bullet, and I think this is reasonable. In Rel-16, when multi-TRP was introduced, the BD/CCE budget allocation to serving cells including the UE reported capability R is only calculated for Rel-15 PDCCH monitoring, not Rel-16. Hence, the FL recommendation to limit this to Case 4 and 5 is correct.
Our intention was not to make a detailed TP, since this is something that the spec editor was planning to capture in the spec review period after RAN1#108-e, but he ran out of time. Hence our thinking is to agree on a high level principle and the spec editor can capture the agreement in an appropriate way.
The reason for all of this is if a UE reports capability for R = 2 for multi-DCI mTRP, then the capability is not exploited with the current formulation for the BD/CCE budget to multiple serving cells for Rel-17 monitoring. Effectively, it will default to R = 1. Our view is that if a UE vendor has gone to the trouble of implementing support for R = 2, then it should be realized by network configuration.

	InterDigital
	Although we understand the situation that Ericsson explained, we still prefer to discuss this issue with the corresponding TP. 

	Intel
	One question for clarification, why mTRP operation with  does not apply to the cells configured with monitoringCapabilityConfig = r17monitoringcapability in Case 6 & 7?

	Vivo
	We have similar question with Intel. Besides, another clarification question: parameter blindDetectFactor-r16 is shared for Rel-15 PDCCH monitoring and Rel-17 PDCCH monitoring? Or define another R separately for Rel-17 PDCCH monitoring?




Document [30] states that it is necessary to discuss whether the fixed pattern of slot groups is the same across CCs with (X,Y) multi-slot PDCCH monitoring configuration:
	Another essential discussion to complete the multi-slot PDCCH monitoring design is how to extend the framework to multi-cell operation and how to specify the BD/CCE limit for multi-cell operation. To address those aspects, it is necessary to discuss whether the fixed pattern of slot groups is the same across CCs with (X,Y) multi-slot PDCCH monitoring configuration. Based on the RAN1 #106bis-e agreement 
· The start of the first slot group in a subframe is aligned with the subframe boundary
· The start of each slot group is aligned with a slot boundary
it can be concluded that all the CCs with (X,Y) multi-slot PDCCH monitoring configuration share the same pattern of slot groups. 
Observation 1: All the CCs with the same subcarrier spacing  and same (X,Y) in multi-slot PDCCH monitoring configuration share the same pattern of slot groups
Consequently, it is natural to link the slot group notion in 480kHz or 960kHz and the slot notion in 120kHz, and it is desirable to reuse the multi-cell BD/CCE budget calculation method specified for slot-based PDCCH monitoring when determining the multi-cell BD/CCE budget calculation method for slot-group based PDCCH monitoring. That is, when the number of scheduled cells is less than or equal to the number of cells UE can support, UE is not required to monitor more than the BD/CCE limit per slot-group specified for a single cell on a DL BWP of scheduling cell. When the number of scheduled cells is larger than the number of cells UE can support, the multi-cell BD/CCE budget per slot group across CCs UE will follow can be derived based on the multi-cell BD/CCE budget calculation method specified for slot-based PDCCH.



FL asks companies to comment on the following proposal:
FL Proposal 2-13.2:
· When the number of scheduled cells is larger than the number of cells a UE can support, the multi-cell BD/CCE budget per slot group across CCs that a UE is required to monitor is derived based on the multi-cell BD/CCE budget calculation method specified for slot-based PDCCH according to Rel-15/16.

	Company
	Comment

	Huawei, HiSilicon
	The proposal is not very clear for us: “based on the multi-cell BD/CCE budget” is interperatable. As this stage of maintenance phase, we prefer to discuss the corresponding TP. 

	Ericsson 
	Similarly, the proposal is not clear to us. It seems that it is already captured in 38.213 how the BD/CCE budget calculation method is performed for Rel-17 per-slot group monitoring based on agreements from last meeting.. Does this proposal revert that?

	InterDigital
	We also prefer to discuss this issue with the corresponding TP.

	Intel
	We are not sure whether this proposal is necessary since slot group based multi-cell BD/CCE budget calculation is already agreed and captured in the specification. 

	LG Electronics
	Not clear to us what the proposal is saying. It would be better to discuss this proposal with the corresponding TP.



First round discussion summary
For both proposals 2-13.1 and 2-13.2, several companies prefer to rather discuss on the basis of a TP, which is not available for either proposal.
FL invites proponents to provide a TP for a potential discussion during the second round.
[Closed] Second round discussion
FL invites Ericsson (or other interested companies) to provide a TP (here or as new Tdoc) related to Proposal 2-13.1 for potential discussion in RAN1#109e.
	Company
	Comment

	Ericsson
	Please see TP in the drafts folder (TP for mTRP.docx) that can be recommended to the spec editor.
@Intel: To answer Intel’s question from the 1st round, in Rel-16, R = 2 was not supported when one or more of the serving cells is configured with Rel-16 PDCCH monitoring. Hence, as a starting point for Rel-17, we think R = 2 should can apply to Rel-15 (per-slot) and Rel-17 (per-slot group monitoring).
@vivo: To answer vivo’s question from the 1st round, as a starting point, the simplest would be to share blindDetectFactor-r16 for Rel-15 PDCCH monitoring and Rel-17 PDCCH monitoring.

	MediaTek
	Thanks to Ericsson’s TP. After seeing the TP, we have couple of comments:
1. We are not sure blindDetectFactor-r16 can be shared for Rel-17 PDCCH monitoring and we think it needs some discussion, especially the candidate value of r
2. We agree that  is missing in case 4, but we are not sure why other cases need it. Basically, our view on handling Rel-17 CC is different from handling Rel-15 CC in terms of BD/CCE limit since there is Y factor in Rel-17 CC.

	
	

	
	

	
	



DL invites MediaTek (or other interested companies) to provide a TP (here or as new Tdoc) related to Proposal 2-13.2 for potential discussion in RAN1#109e.
[OPEN] Third round discussion
Please continue discussion from the first round and discuss Ericsson’s TP provided in R1-2205466 (copied in the Annex) addressing the multi-TRP aspect for the BD/CCE determination.
	Company
	Comment

	Intel (copied from first round)
	One question for clarification, why mTRP operation with  does not apply to the cells configured with monitoringCapabilityConfig = r17monitoringcapability in Case 6 & 7?

	Vivo (copied from first round)
	We have similar question with Intel. Besides, another clarification question: parameter blindDetectFactor-r16 is shared for Rel-15 PDCCH monitoring and Rel-17 PDCCH monitoring? Or define another R separately for Rel-17 PDCCH monitoring?

	Ericsson (copied from second round)
	@Intel: To answer Intel’s question from the 1st round, in Rel-16, R = 2 was not supported when one or more of the serving cells is configured with Rel-16 PDCCH monitoring. Hence, as a starting point for Rel-17, we think R = 2 should can apply to Rel-15 (per-slot) and Rel-17 (per-slot group monitoring).
@vivo: To answer vivo’s question from the 1st round, as a starting point, the simplest would be to share blindDetectFactor-r16 for Rel-15 PDCCH monitoring and Rel-17 PDCCH monitoring.

	MediaTek (copied from second round)
	Thanks to Ericsson’s TP. After seeing the TP, we have couple of comments:
1. We are not sure blindDetectFactor-r16 can be shared for Rel-17 PDCCH monitoring and we think it needs some discussion, especially the candidate value of r
2. We agree that  is missing in case 4, but we are not sure why other cases need it. Basically, our view on handling Rel-17 CC is different from handling Rel-15 CC in terms of BD/CCE limit since there is Y factor in Rel-17 CC.

	vivo
	Thanks Ericsson for the explanation and TP. We are fine with the TP.

	Intel
	Thanks Ericsson for the clarification. We are fine with the TP. 

	LG Electronics
	We are fine with the TP in general.

	ZTE, Sanechips
	Support in principle.

	Samsung
	We suggest to use the TP as a baseline for editor’s use to draft the CR. 

	Huawei, HiSilicon
	In the TP, it is mentioned twice that is the number of configured cells. However, if we are not mistaken, is the number of configured cells and is the number of cell used to determine BD capability. 
Also, we are wondering if such feature should be supported when R17 is combined with R15. 

	Ericsson
	@Huawei, MediaTek: Actually, we think Case 5 is the most likely case for his. Consider inter-band CA between FR1 and FR2-2, which is a likely way of making using of the FR2-2 spectrum. A likely deployment is to use a CC in FR1 a "coverage" carrier without mTRP, and then deploy mTRP for FR2-2 with large SCS for high data rates. For this case, Rel-15 (per-slot monitoring) is used for the FR1 serving cell(s), and Rel-17 (per-slot group monitoring) would be used for the FR2 serving cell(s).

@Huawei: Thank-you for spotting the copy-paste error in two places.  Indeed you are correct that the number of configured cells is , not . I have fixed the errors and uploaded a revised version (v2) to the drafts folder in the mTRP sub-folder (link)

	Moderator
	Officially the last checkpoint for this email discussion is May 18, but I will ask the chair to allow one more day for discussion to see if a TP can be agreed in this meeting. I have copied the latest TP (according to Ericsson's latest comment) to the Annex (i.e. the original TP is no longer in this discussion document for brevity), please use that as further reference.
Please watch the chair's announcement over the email list if discussion on the TP can continue in RAN1#109e, and provide any comments accordingly without explicit FL message  

	Moderator
	I have fixed the TP in the Annex, now it shows with revision marks (they were lost in v064).

	Ericsson
	Added "Reason for change," "Summary of changes," "Consequences if not approved" to the TP in the Annex. I also added it to the Tdoc in the drafts folder (created v3) (link here).



Third round discussion summary
The TP provided by Ericsson has been stable without further comments for more than 18 hours, so FL suggests to endorse the TP and related cover sheet information. FL notes that Ericsson has provided both in R1-2205518 using the corresponding content from the draft discussion folder.
FL Proposal 2-13.1a:
Endorse TP#1 and related cover sheet information elements provided in R1-2205518.

[RRC] Issue 8-1: Scaling of searchSpaceSwitchDelay for 480kHz and 960kHz
[Closed] First round discussion
Document [81] proposes to scale the values for searchSpaceSwitchDelay based on the supported values for 120kHz to obtain the values for 480kHz and 960kHz. FL asks companies to provide their views and preference for a scaling factor.
FL Proposal 8-1.1:
searchSpaceSwitchDelay values for 480kHz and 960kHz are scaled based on the supported values for 120kHz.
Option 1: For 480 kHz and 960 kHz, scale the supported values for 120 kHz by 4 and 8, respectively.
Option 2: For 480 kHz and 960 kHz, scale the supported values for 120 kHz by 8 and 16, respectively.

	Company
	Comment

	NTT DOCOMO
	We believe option 1 is straightforward, and aligned with what we have done for a number of similar issues. 

	Xiaomi
	Support Option1. 

	Samsung
	We support Option 1. 

	Apple
	Okay with Option 1.

	Huawei, HiSilicon
	We support Option 1. 

	Ericsson
	Isn't Option 1 already agreed and implemented in the spec?
From 38.213 Section 10.4:
A UE can be provided by searchSpaceSwitchDelay a number of symbols  where a minimum value of  is provided in Table 10.4-1 for UE processing capability 1 and UE processing capability 2 and SCS configuration . UE processing capability 1 for SCS configuration  applies unless the UE indicates support for UE processing capability 2. 
Table 10.4-1: Minimum value of  [symbols]
	
	Minimum  value for
 UE processing capability 1 [symbols]
	Minimum  value for
 UE processing capability 2 [symbols]

	0
	25
	10

	1
	25
	12

	2
	25
	22

	3
	40
	-

	5
	160
	-

	6
	320
	-




	InterDigital
	We agree with Ericsson’s view that Option 1 is already agreed and implemented in the specification.  

	Intel
	Our understanding the WA is only for the minimum value of searchSpaceSwitchDelay. We slightly prefer Option 2 since the basic set {10…52} is that for up to 60kHz. 

	LG Electronics
	Support Option 1. 
In addition, it would be better to specify the currently supported values for 120kHz in the proposal.

	vivo
	We support optiona 1.

	Nokia, NBS
	Both options are acceptable for us. 
We have slight preference for Option 2, since it has more adjustment range on top of the agreed “SSSG switching minimum time” in table 10.4-1, Minimum value for Pswitch of 38.213

	CATT
	Support Option1.

	ZTE, Sanechips
	We prefer Option 1.


First round discussion summary
Almost all companies prefer to agree on Option 1. FL notes that searchSpaceSwitchDelay allows INTEGER (10..52) according to 38.331 in Release 16 (which seems applicable only for up to 60 kHz). FL's understanding is that 10..52 is also applicable to 120 kHz, since there has been no agreement to support another range. Since many of these values are lower than the agreed minimum values according to Table 10.4-1, FL assumes that such scaled values are not required to be part of the supported value range.
First round FL suggestion
· [bookmark: _Hlk103190274]Agree on the following FL Proposal 8-1.1a:
· For SCS 120 kHz, searchSpaceSwitchDelay supports values {40, 41, …, 52}.
· For SCS 480 kHz, searchSpaceSwitchDelay supports values {160, 164, …, 208}.
· For SCS 960 kHz, searchSpaceSwitchDelay supports values {320, 328, …, 416}
· Include above value ranges in the RRC sheet provided to RAN2.
[FL Note: FL's understanding is that 10..52 is basically applicable to 120 kHz, since there has been no agreement to support another range.]

The chair has declared the following by email:
Agreement
· For SCS 120 kHz, searchSpaceSwitchDelay supports values {40, 41, …, 52}.
· For SCS 480 kHz, searchSpaceSwitchDelay supports values {160, 164, …, 208}.
· For SCS 960 kHz, searchSpaceSwitchDelay supports values {320, 328, …, 416}
· Include above value ranges in the RRC sheet provided to RAN2.

[Editorial] Issue 2-10: Scope of multi-slot PDCCH monitoring being mandatory capability for UE not supporting FR2-2
[Closed] First round discussion
FL Proposal 2-10.1:
Please state whether the following text provided by [24] is agreeable:
Reason for change: UE behavior for PDCCH monitoring if monitoringCapabilityConfig is not configured is described twice, one of which have unintended impact on UE behaviors in other than FR2-2. 
Summary of change: Remove one of the parts describing if monitoringCapabilityConfig is not configured, and clarify that the description on PDCCH monitoring granularity focuses only on when monitoringCapabilityConfig is configured. 
Consequences if not approved: UE, including the one operating in other than FR2-2 is always required to support and perform multi-slot PDCCH monitoring
TP for 38.213
	10	UE procedure for receiving control information
[Unchanged part omitted]
If a UE is provided monitoringCapabilityConfig for a serving cell, theA UE obtains an indication to monitor PDCCH on the active DL BWP of the serving cell for a maximum number of PDCCH candidates and non-overlapping CCEs 
-	per slot, as in Tables 10.1-2 and 10.1-3, if monitoringCapabilityConfig = r15monitoringcapability, or 
-	per span, as in Tables 10.1-2A and 10.1-3A, if monitoringCapabilityConfig = r16monitoringcapability, or
-	per group of  slots according to combination , as in Tables 10.1-2B and 10.1-3B, if monitoringCapabilityConfig = r17monitoringcapability or if monitoringCapabilityConfig is not provided
The remaining of this clause, including clause 10.1, considers that a UE is provided monitoringCapabilityConfig for a serving cell. If the UE is not provided monitoringCapabilityConfig for the serving cell, corresponding statements that the UE is provided monitoringCapabilityConfig for the serving cell are substituted as follows
-	for SCS configuration , the UE monitors PDCCH on the active DL BWP of the serving cell for maximum numbers of PDCCH candidates and non-overlapping CCEs per slot as in Tables 10.1-2 and 10.1-3. 
-	for SCS configuration , the UE monitors PDCCH on the active DL BWP of the serving cell for maximum numbers of PDCCH candidates and non-overlapping CCEs per group of  slots according to combination  for  and  for  as in Tables 10.1-2B and 10.1-3B.
[Unchanged part omitted]



	Company
	Comment

	NTT DOCOMO
	support

	Xiaomi
	OK with the TP.

	Panasonic
	We are ok with the TP.

	Samsung
	OK with this clarification. 

	Apple
	Fine with the TP

	Huawei, HiSilicon
	We support the TP. 

	Ericsson
	Support the TP

	InterDigital
	Support

	Intel
	We support the CR 

	LG Electronics
	Support

	vivo
	Support the TP

	Nokia, NSB
	We support this TP

	CATT
	Support

	ZTE, Sanechips
	We support this TP.
Besides, can we propose another TP for TS38.213 or should we wait for the CR stage?
Reason for change: According to the agreement made in RAN1#106bis-e and RAN1#107-e, the location of the Ys consecutive slots within the slot group of Xs slots is maintained across different slot groups, in other words, the start of two consecutive groups of  slots is separated by  slots. The wording “not smaller than ” is suitable for R16 PDCCH monitoring, not R17 multi-slot PDCCH monitoring.
Summary of change: replace “not smaller than ” to “equal to ”. 
Consequences if not approved: It can cause confusion cause the time separation between the start of two consecutive groups of  is  slots,   is not the minimum time separation.

	10	UE procedure for receiving control information
[Unchanged part omitted]
For SCS configuration  or , a UE can indicate a capability to monitor PDCCH according to one or more combinations , where  and  are numbers of consecutive slots. Groups of  slots are consecutive and non-overlapping and the  slots are within the  slots. The first group of  slots starts from the beginning of a subframe. The start of two consecutive groups of  slots is separated by  slots. 
If a UE monitors PDCCH on a cell according to combination , the UE can monitor PDCCH for Type1-PDCCH CSS set provided by dedicated higher layer signalling, Type3-PDCCH CSS sets, and USS sets in any slot of the  slots, and the UE can monitor PDCCH for Type0/0A/2-PDCCH CSS set and Type1-PDCCH CSS set provided in SIB1 in any slot of the  slots. The UE determines the number of monitored PDCCH candidates and the number of non-overlapped CCEs for combination  based on all search space sets within the  slots, as applicable according to the search space set configurations, and maximum corresponding values are provided in Table 10.1-2B and Table 10.1-3B, respectively. 
For , if the UE indicates a capability to monitor PDCCH according to multiple combinations  and a configuration of search space sets to the UE for PDCCH monitoring on a serving cell results to a separation of every two consecutive groups of  slots that is not smaller than equal to  for more than one combinations , of the multiple combinations , the UE monitors PDCCH on the cell according to the combination , from the more than one combinations , that is associated with the largest maximum number of  and  defined in Table 10.1-2B and Table 10.1-3B.






First round discussion summary
All commenting companies support the TP. ZTE has brought another potential editorial correction. FL would like to treat this in the second round discussion.
[bookmark: _Hlk103190325]First round FL suggestion: Endorse TP in Proposal 2-10.1

The chair has declared the following by email:
Text Proposal 2-10-1 (for TS38.213 v17.1.0, clause 10) in section 2.7 of R1-2205138 is endorsed.

[Closed] Second round discussion
FL thinks the following proposed change may be unnecessary but asks companies to comment on the TP provided by ZTE during the first round discussion. 
FL Proposal 2-10.2:
Reason for change: According to the agreement made in RAN1#106bis-e and RAN1#107-e, the location of the Ys consecutive slots within the slot group of Xs slots is maintained across different slot groups, in other words, the start of two consecutive groups of  slots is separated by  slots. The wording “not smaller than ” is suitable for R16 PDCCH monitoring, not R17 multi-slot PDCCH monitoring. 
Summary of change: Replace “not smaller than ” by “equal to ”.
Consequences if not approved: It can cause confusion cause the time separation between the start of two consecutive groups of  is  slots,   is not the minimum time separation.
TP for 38.213
	10	UE procedure for receiving control information
[Unchanged part omitted]
For SCS configuration  or , a UE can indicate a capability to monitor PDCCH according to one or more combinations , where  and  are numbers of consecutive slots. Groups of  slots are consecutive and non-overlapping and the  slots are within the  slots. The first group of  slots starts from the beginning of a subframe. The start of two consecutive groups of  slots is separated by  slots. 
If a UE monitors PDCCH on a cell according to combination , the UE can monitor PDCCH for Type1-PDCCH CSS set provided by dedicated higher layer signalling, Type3-PDCCH CSS sets, and USS sets in any slot of the  slots, and the UE can monitor PDCCH for Type0/0A/2-PDCCH CSS set and Type1-PDCCH CSS set provided in SIB1 in any slot of the  slots. The UE determines the number of monitored PDCCH candidates and the number of non-overlapped CCEs for combination  based on all search space sets within the  slots, as applicable according to the search space set configurations, and maximum corresponding values are provided in Table 10.1-2B and Table 10.1-3B, respectively. 
For , if the UE indicates a capability to monitor PDCCH according to multiple combinations  and a configuration of search space sets to the UE for PDCCH monitoring on a serving cell results to a separation of every two consecutive groups of  slots that is not smaller than equal to  for more than one combinations , of the multiple combinations , the UE monitors PDCCH on the cell according to the combination , from the more than one combinations , that is associated with the largest maximum number of  and  defined in Table 10.1-2B and Table 10.1-3B.



	Company
	Comment

	LG Electronics
	We think it is a common understanding that the distance of two consecutive groups of Ys slots should be greater than or equal to Xs. This is because the intension of the corresponding agreement is to avoid back-to-back monitoring. In this sense, we prefer the original wording rather than the proposed TP. However, we can follow the majority opinion.

	Transsion
	We share the same view as LG that the original wording accurately reflects the intent to avoid back-to-back issues.

	Samsung
	We believe the TP is not needed and not correct. Distance between MO can be larger than Xs, and this is different aspect from the RAN1 agreement. 

	Ericsson
	Share the same view as Samsung. The TP is not correct. SSs can be configured with distance larger than Xs.

	ZTE, Sanechips
	Thanks for your comments, we are also fine with the original specification wording if no company shares the same view with us.  
However, from the previous agreements, we know that each slot group consists of Xs consecutive slots and the location of the Ys consecutive slots within the slot group of Xs slots is maintained across different slot groups, therefore we believe the start of two consecutive groups of  Ys slots is separated by Xs slots. We understand that distance between two MO can be configured larger than Xs, but the structure should be fixed and the distance beween two consecutive groups of  Ys slots should be Xs.

	Nokia, NSB
	Agree with Samsung and Ericsson

	Panasonic
	Tthe original wording in spec is sufficient.

	CATT2
	Agree the TP is not needed



Second round discussion summary
Most companies have not identified a need for the suggested TP, some companies stating that the proposed change is actually incorrect. Therefore FL thinks that this discussion can be closed for this meeting.

[RRC/Editorial] Issue 2-15: Missing RRC parameter pdcch-BlindDetectionCA-CombIndicator-r17
[Closed] First round discussion
Document [22] points out that pdcch-BlindDetectionCA-CombIndicator-r17 has not been captured in the RRC parameter sheet. FL asks companies to provide their views whether the following can be agreed.
FL Proposal 2-15.1:
Add parameter pdcch-BlindDetectionCA-CombIndicator-r17 to the updated RRC parameter spreadsheet which will be sent to RAN2 in an LS during RAN1#109-e.

	Company
	Comment

	NTT DOCOMO
	Ok with FL Proposal 2-15.1

	Samsung
	OK with the proposal. 

	Apple
	Fine with the TP

	Ericsson
	Support Proposal 2-15.1

	InterDigital
	Support.

	Intel
	We support the FL proposal. 

	LG Electronics
	OK with the proposal

	vivo
	We support the FL proposal.

	Nokia, NSB
	Agree with the FL Proposal

	CATT
	Support.

	ZTE, Sanechips
	We support this proposal.



First round discussion summary
All commenting companies support the proposal.
[bookmark: _Hlk103190351]First round FL suggestion: Agree FL Proposal 2-15.1:
Add parameter pdcch-BlindDetectionCA-CombIndicator-r17 to the updated RRC parameter spreadsheet which will be sent to RAN2 in an LS during RAN1#109-e.

The chair has declared the following by email:
Agreement
Add parameter pdcch-BlindDetectionCA-CombIndicator-r17 to the updated RRC parameter spreadsheet which will be sent to RAN2 in an LS during RAN1#109-e.


Contribution Details
The following sections show extracted discussion and proposals from the contributions submitted to this AI, by a pure subjective decision by the FL.
Issue 2-1/2-8: SS configuration for Type1 CSS without dedicated RRC and Type0/0A/2 CSS, DCI processing limitations
List of issues, proposals, and suggestions for handling in the email discussion phase.
R1-2203080 (Huawei, HiSilicon)
	For Type1 CSS without dedicated RRC, the maximum number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 per slot group of  slots is still FFS. 
A Type1-PDCCH CSS set is configured by ra-SearchSpace in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a RA-RNTI, a MsgB-RNTI, or a TC-RNTI on the primary cell. UE attempts to detect Type1-PDCCH CSS set within the RAR window (or MsgB window). If the number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 per slot group of  slots is limited to be no larger than , then the maximum number of slots that can be used for a Type1-PDCCH CSS set reduces to , where  denotes the number of slots of a given RAR window (or MsgB window). As a result, in order to maintain the opportunity for the Type1-PDCCH CSS sets, a larger M, e.g, , is preferred.
Proposal 1: [bookmark: _Ref95493959]For Type1 CSS without dedicated RRC, the number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 per slot group of  slots is up to  slots.

During the discussion, it seems that there are two interpretations of the legacy rule as follows:
· Interpretation A: For any one of the RNTIs on the list, the UE is not expected to process information from more than one DCI with CRC scrambled with that specific RNTI;
· Interpretation B: The UE is not expected to process information from more than one DCI with CRC scrambled with any one of the RNTIs on the list.
It is necessary to align our understanding of the legacy rule before discussing its extension to multi-slot monitoring. We believe that the specification wording is clearly aligned with Interpretation A and Interpretation B is just a special and a more restricted version of Interpretation A.
Observation 1: For the legacy DCI processing rule the following interpretation should be adopted:

If a UE is provided
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, or a CSS set by PDCCH-Config, and 
-	a SI-RNTI, a P-RNTI, a RA-RNTI, a MsgB-RNTI, a SFI-RNTI, an INT-RNTI, a TPC-PUSCH-RNTI, a TPC-PUCCH-RNTI, or a TPC-SRS-RNTI
the UE is not expected to process information from more than one DCI with CRC scrambled with that specific RNTI.
A direct extension from the above slot-based monitoring to multi-slot monitoring case is as follows:
Proposal 2: If a UE is provided
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, or a CSS set by PDCCH-Config, and 
-	a SI-RNTI, a P-RNTI, a RA-RNTI, a MsgB-RNTI, a SFI-RNTI, an INT-RNTI, a TPC-PUSCH-RNTI, a TPC-PUCCH-RNTI, or a TPC-SRS-RNTI
then, for a RNTI from any of these RNTIs, the UE does not expect to process information from more than one DCI format with CRC scrambled with that RNTI per slot group.




R1-2203291 (ZTE, Sanechips)
	In RAN1#107bis e-meeting, conclusion was made that for Group (2) SS, the monitoring occasion can be any OFDM symbol(s) of each slot, with the monitoring occasions for any of Group (2) SS within a single span of three consecutive OFDM symbols within each slot of the slot group. For configuration flexibility, we prefer not to separate Group (2) SS to two small groups and apply different rules. Group (2) SSs monitoring locations can be anywhere within a slot group of X slots, similar as in Rel-15/16, we don’t expect other restrictions for Group (2) SSs. In other words, we suggest to revise the working assumption so that the number of slots configured for Group (2) SSs including Type0/0A/2 CSS and Type1 CSS without dedicated RRC in monitoringSlotsWithinSlotGroup-r17 can be up to L (M = L) and those slots are not restricted to be consecutive.
Proposal 2: Revise the working assumption (marked in red) related to monitoringSlotsWithinSlotGroup-r17 as follows:
· Revised working assumption: For Group (2) SSs
· For Type0/0A/2 CSS 
· The slots indicated in monitoringSlotsWithinSlotGroup-r17 are not restricted to be consecutive
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 can be up to L
· For Type1 CSS without dedicated RRC
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 per slot group of Xs slots should be no larger than M, where M is FFS




R1-2203370 (InterDigital)
	During the discussion, the following two options were discussed for Group (2) SSs,
· Option 1
· The configured periodicity is restricted to be an integer multiple of L slots
· The configured offset is restricted to be an integer multiple of L slots
· The slots indicated in monitoringSlotsWithinSlotGroup-r17 are not restricted to be consecutive for Group (2) SSs
· The number of 1s in monitoringSlotsWithinSlotGroup-r17 can be up to L for Group (2) SSs
· Option 2
· Restrictions for Group (2) SSs are as for Group (1) SSs.

While some companies believed that the configurations for Group (2) SSs should not be restricted to provide comparable flexibility with single slot PDCCH monitoring, some other companies believed that such flexible monitoring may increase serious UE implementation burden for PDCCH monitoring. Given the situation, a compromise has been proposed based on the following arguments. 
· For Type0/0A/2 CSS, supporting flexible configurations is reasonable as UE needs to monitor SSs associated with a determined beam during initial access procedure. 
· For Type 1 CSS without dedicated RRC, supporting restrictions is reasonable as the UE needs to monitor all SSs.
Having said that, we believe that the working assumption is a reasonable compromise between UE implementation complexity and gNB implementation flexibility and propose to confirm the working assumption. 

Proposal 2: Confirm the working assumption on monitoringSlotsWithinSlotGroup-r17 for Group (2) SSs.





R1-2203431 (CATT)
	In RAN1#108-e meeting, RAN1 has reached an agreement regarding the search space configuration of multi-slot PDCCH monitoring. The remaining issue is that how to define the number of slots configured for Type1 CSS without dedicated RRC within per slot group. In the e-mail discussion of last meeting, it was clarified that ‘any of ’ in the following bullet means that monitoring occasions are limited to be within a single span of three consecutive OFDM symbols within a slot considering all configured Group (2) SS sets in the slot. It means that each slot only has a single span for configured Group(2) SS.
	- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within a slot


Considering the flexibility of configured Group(2) SS sets in the slot group, it has achieved an consensus that each configured Group(2) SS sets should be limited to be monitored no more than once across multiple slots within a slot group. For the Type0/0A/2 CSS with  , the UE only monitors in the slot that correspond to its preferred SSB, and those monitoring occasion are usually separated more than  slots where   is the number of slot in one slot group. However, the search space configuration for the Type 1- CSS without dedicated RRC configuration still requires limitation to ensure that the MO is no more than one within a slot group. In our view, the number of slots configured for type 1 CSS without dedicated RRC configuration in monitoringSlotsWithinSlotGroup-r17  per slot group of X_s slots should be no larger than 1.

Proposal 1: The number of slots configured for type 1 CSS without dedicated RRC configuration in monitoringSlotsWithinSlotGroup-r17 per slot group of X_s slots should be no larger than 1.




R1-2204075 (Panasonic)
	The last bullet point (i.e. WA) provides additional restriction on Group (2) SS. Some concern was raised in the previous meeting regarding different handling between Type 1 and Type 0/0A/2 CSSs. In our understanding, such handling might be necessary. The reason is that, for the Type 0/0A/2 CSSs, UE only needs to monitor one slot corresponding to its serving beam although the monitoring occasions (for all beams) can be configured up to L slots, but this is not the case for Type-1 CSS. So the additional constraint (using M parameter in the WA) might be needed to reduce the UE monitoring effort.
Therefore, we support to confirm the WA.
Proposal 2: Confirm the WA on Group(2) SS configuration. 



R1-2204111 (Ericsson)
	The remaining open issue is the working assumption on monitoring behavior for Group (2) SSs which contains an FFS on the number of slots M within a group of Xs slots that can be configured for monitoring Type-1 CSS without dedicated RRC configuration.
The reason for making a distinction between Type0/0A/2 CSS (1st bullet of working assumption) and Type-1 CSS w/o dedicated RRC configuration (2nd bullet) is that for the former, regardless of how many '1's are configured within the monitoringSlotsWithinSlotGroup-r17 bitmap, the UE monitors for PDCCH in Type0/0A/2 CSS only in MOs corresponding to the UEs preferred SSB. Since the MOs are sequentially mapped in order of increasing SSB index, the MOs corresponding to a given SSB are each spaced apart by at least N*P/L slots where N is the number of transmitted SSBs according to ssb-PositionsInBurst, and P is the monitoring periodicity configured by monitoringPeriodictyAndOffset. For all practical deployments in FR2-2, even if only a modest number of SSBs are transmitted, it is expected that N*P/L ≥ Xs, i.e., multiple MOs will not occur within a slot group. In other words, it is not necessary to make restrictions on the configuration of monitoringSlotsWithinSlotGroup-r17 for Type0/0A/2 CSS.
In contrast, for Type1 w/o RRC there is no inherent restriction on the monitoring periodicity. In principle, if the UE was configured to monitor every slot, it would need to do so. This is why it was proposed in the last meeting to put a configuration limit on the number of 1's in monitoringSlotsWithinSlotGroup-r17. In the working assumption it is proposed to limit the number of 1's to M, i.e., the UE would at most monitor M slots out of L. In our view, there does not seem to be a need to configure the UE to monitor Type1 CSS w/o RRC more than once per slot group, i.e., M = 1.
[bookmark: _Toc101638751]Confirm the working assumption from RAN1#108-e with the following revision:
· For Type1 CSS without dedicated RRC
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 per slot group of  L slots should be no larger than one M, where M is FFS

As a final observation, we understand that in the previous meeting, some companies suggested that it is not necessary to impose a restriction of M = 1, since anyway, overbooking is not allowed for CSS. Hence, the gNB would typically not configure monitoring for Type 1 w/o RRC any more often than one slot out of L anyway. However, we also acknowledge that more than one slot could in principle be configured if the BD/CCE budget is not exhausted. From a UE perspective, this would be less desirable than making a restriction of M = 1 since it would allow for less micro sleep possibilities within L slots.

In summary, our understanding of FG 3-1 is that any one search space set within Group (2) must be contained within a single 3 symbol span within a slot. We wish to preserve this Rel-15 behavior. 
[bookmark: _Toc101638752]To preserve Rel-15 behavior, it is not supported to restrict all Group (2) search space sets to be located within the same 3-symbol span within a slot.
Another potential restriction that was discussed in the previous meeting was to extend the following behavior to a group of Xs slots. We call this TP#1.
[TP #1]
If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, or a CSS set by PDCCH-Config, and 
-	a SI-RNTI, a P-RNTI, a RA-RNTI, a MsgB-RNTI, a SFI-RNTI, an INT-RNTI, a TPC-PUSCH-RNTI, a TPC-PUCCH-RNTI, or a TPC-SRS-RNTI
then, for a RNTI from any of these RNTIs, the UE does not expect to process information from more than one DCI format with CRC scrambled with the RNTI per group of  slots.


In our view, this is unnecessary. The text says "for an RNTI from any of these RNTIs," meaning that for any given RNTI, the UE will not need to decode a DCI corresponding to that RNTI more than once per slot group. However this is ensured by the agreements already in place for Group (2) SSs (as long as Proposal 6 is agreed with M = 1) – see discussion in previous section.
[bookmark: _Toc101638753][bookmark: _Hlk95897303]Do not support TP#1. 




R1-2204202 (Apple)
	Proposal 1: Confirm the following working assumption from RAN1#107bis-e with M=1 value:
Working assumption: For Group (2) SSs
· For Type0/0A/2 CSS
· The slots indicated in monitoringSlotsWithinSlotGroup-r17 are not restricted to be consecutive
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 can be up to L
· For Type1 CSS without dedicated RRC
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 per slot group of  slots should be no larger than M, where M is 1FFS  

Proposal 2: Confirm the following working assumption from RAN1#107bis-e with M=1 value:
Working assumption:
For the purpose of BD/CCE budget determination for PDCCH monitoring for , if more than one of the PDCCH monitoring  capability combinations supported by a UE comply with all configured search space sets, then the UE selects Xs and thereby  and  values corresponding to the complying combination with the largest  and  values.
Note1: This determination of Xs may be independent of the size of monitoringSlotsWithinSlotGroup discussed in the context of search space configuration




R1-2204339 (NTT DOCOMO)
	Proposal 2: For Type1 CSS without dedicated RRC, the number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 per slot group of X_s slots (i.e., M) should be either of the following, while we prefer Alt-2: :
· Alt-1: 1
· Alt-2: L (i.e., same handling as for Type 0/0A/2 CSS)




R1-2204566 (TCL Communication)
	Furthermore, there are following constraints for the configuration of search space in 38.213 v17.1.0. The UE does not expect to process more than one CSS for following DCI type in a slot.
If a UE is provided  
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, peiSearchSpace, ra-SearchSpace, or a CSS set by PDCCH-Config, and 
-	a SI-RNTI, a P-RNTI, a PEI-RNTI, a RA-RNTI, a MsgB-RNTI, a SFI-RNTI, an INT-RNTI, a TPC-PUSCH-RNTI, a TPC-PUCCH-RNTI, or a TPC-SRS-RNTI
then, for a RNTI from any of these RNTIs, the UE does not expect to process information from more than one DCI format with CRC scrambled with the RNTI per slot. 

In a similar case, a UE can process one DCI in CSS and simultaneously monitor another DCI in USS in 38.213 V17.1.0. The detailed descriptions are as follows.
If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and 
-	a C-RNTI, an MCS-C-RNTI, or a CS-RNTI 
the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets in a slot where the UE monitors PDCCH candidates for at least a DCI format 0_0 or a DCI format 1_0 with CRC scrambled by SI-RNTI, RA-RNTI, MsgB-RNTI, or P-RNTI.

Observation 1: The constraints on UE processing DCI format in a slot is handled by CSS and USS. 

For PDCCH monitoring in slot groups, one straightforward way is to replace the time unit of “slot” in above descriptions with “slot group”. In a similar way, the constraint can be the maximum requirement for the UE processing the DCI in a slot group. As usual, the slot group size of SCS 480KHz and 960KHz would be aligned with a slot of SCS 120KHz. The configurations of SSSG(1) and SSSG(2) are performed by considering the UE processing ability in a slot group. For SSSG(2), one possible solution is to study how  different search space sets are likely to be simultaneously configured in a slot group. That can be a UE ability. Currently, a unified description is provided for the time unit of a slot without SSSG(1) and SSSG(2). For slot-groups, a solution specific to the slot group size and the UE ability is more appropriate for individual combination of (Xs, Ys). 

Proposal 1: The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 per slot group of X_s slots should be no larger than M. M is related to UE ability.




R1-2204600 (Nokia, Nokia Shanghai Bell)
	Proposal 2: Turn the working assumption into an agreement with the following modificatioin
Working assumption: For Group (2) SSs
· For Type0/0A/2 CSS
· The slots indicated in monitoringSlotsWithinSlotGroup-r17 are not restricted to be consecutive
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 can be up to L
· For Type1 CSS without dedicated RRC
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 per slot group of  slots should be no larger than M, where M is FFS




R1-2204612 (LG)
	Proposal #1: Confirm the working assumption for Group (2) SS in the previous agreement with a following modification (as highlighted in red text)
· Working assumption: For Tyep0/0A/2 CSS and Type1 CSS without dedicated RRC
· The slots indicated in monitoringSlotsWithinSlotGroup-r17 are not restricted to be consecutive
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 can be up to L
· For Type1 CSS without dedicated RRC
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 per slot group of X_s slots should be no larger than M, where M is FFS




R1-2204767 (Intel)
	From SS set configuration point of view, the working assumption allows to configure Type0/0A/2 CSS sets in up to Xs slots in the slot group. This allows the full flexibility on SS set configuration. On the other hand, it limits to up to M slots for Type1 CSS set without dedicated RRC configuration. It would be helpful to clarify what is the implied UE capability on the blind detection in the slot group by the WA.
As commented by several companies in last meeting, the configuration of Type0/0A/2 CSS sets in multiple or all slots in a slot group doesn’t necessarily mean that UE must do PDCCH detection in the multiple or all slots.
 For example, the MOs of Type0A/2 CSS sets with searchSpaceID non-zero are sequentially numbered and mapped to the actual transmitted SSBs according to ssb-PositionsInBurst in SIB1, where the actual transmitted SSBs are sequentially numbered in ascending order of their SSB indexes. Accordingly, a UE only needs to detect PDCCH in the MO associated with the proper SSB of the UE. As a results, UE normally only monitor one MO or even not monitor any MO at all in a slot group. Since it is not to enforce UE to be capable of monitoring Type0/0A/2 CSS sets in all slots in the slot group, it is important to clarify how to count the number of BD/CCE for Type0/0A/2 CSS sets in the slot group. A single MO in a slot may have up to 28 CCEs (32 CCEs for the CORESET #0 and 1/2/4 candidates for AL 16/8/4 respectively), which almost consumes all the BD/CCE budget (20/32) for the slot group of Xs slots. Therefore, it is preferred to clarify that the BD/CCE of a MO for Type0A/2 CSS is only counted towards the BD/CCE budget when the UE actually detects Type0A/2 PDCCH in the MO. 
[bookmark: _Hlk100955337]Similarly, the number of MOs for Type1 CSS without RRC configuration in a slot group should be limited, otherwise it causes problem from BD/CCE budget point of view. We prefer to limit M=1.  
Observation: 
· On the WA for SS set configuration, it is necessary to clarify what is the implied UE capability on the blind detection in the slot group by the WA.
Proposal 1: 
· The BD/CCE of a MO for Type0A/2 CSS sets are only counted towards the BD/CCE budget when the UE actually detects Type0A/2 PDCCH in the MO.For SS set configuration
· Agree on M=1 for Type1 CSS without RRC configuration 




R1-2204979 (Qualcomm)
	[bookmark: _Hlk62233360]For Group (1) SS sets, the agreement restricts that the slots indicated in the bitmap, monitoringSlotWithinSlotGroup-r17, should be consecutive. For example, based on the agreement, for the capability , the PDCCH monitoring slots within a slot group can have one of the configurations shown in Figure 1 (a), with different values of the bitmap. However, to comply with a combination of , where , the consecutiveness restriction is not always necessary and may limit the flexibility of configuration. For instance, the configurations of PDCCH monitoring slots shown in Figure 1 (b) still comply with the capability , while the indicated slots in the bitmap are not consecutive. Therefore, for enhanced flexibility, the following modification of the agreement can be considered:
	· For Group (1) SSs
· The slots indicated in the bitmap should be consecutive per group of L slots
· The number of slots configured for multi-slot PDCCH monitoring per slot group of  slots should be no larger than  according to at least one of the  supported by a UE
· In the bitmap, the separation between the first indicated slot (i.e., the fist ‘1’ in the bitmap) and the last indicated slot (i.e., the last ‘1’ in the bitmap) should be less than 


[bookmark: _Ref101278823]Proposal 1: For enhanced flexibility, the following revision for the former agreement on Group (1) SS set configuration is considered:
· For Group (1) SSs
· The number of slots configured for multi-slot PDCCH monitoring per slot group of  slots should be no larger than  according to at least one of the  supported by a UE
· In the bitmap, the separation between the first indicated slot (i.e., the fist ‘1’ in the bitmap) and the last indicated slot (i.e., the last ‘1’ in the bitmap) should be less than 
In the Appendix, a text proposal for Proposal 1 is provided. As will also be discussed in Section 2.3, relaxing the consecutiveness restriction of monitoring slots can improve the flexibility of intra-slot-group PDCCH repetition configuration.

	

(a)
	

(b)


[bookmark: _Ref101184756]Figure 1: Configuration of PDCCH monitoring slots for ; (a) with consecutive slot restriction, and (b) without consecutive slot restriction.

For Type1 CSS without dedicated RRC in Group (2) SS sets, the number of monitoring slot, , is still FFS. Type1 CSS without dedicated RRC can be configured with the searchSpace IE in SIB1 (i.e., ra-SearchSpace) and used for initial access. Based on another agreement in RAN1 #108-e, when the higher layer parameter monitoringCapabilityConfigConfig is not provided (e.g., during the initial access), the combinations  and  are regarded as the default values for 480 kHz and 960 kHz SCSs, respectively. As such, the configuration of Type1 CSS without dedicated RRC should also be compliant with the agreement, and it is fair to assume .
[bookmark: P_2]Proposal 2: For Type1 CSS without dedicated RRC, the number of slots configured for multi-slot PDCCH monitoring in monitoringSlotWithinGroup-r17 per slot group of  slots should be no larger than one.
·  for 480 kHz SCS and  for 960 kHz SCS

For Type0/0A/2 CSS, the current agreement does not pose any restrictions to the configuration of monitoring slots within a slot group. For example, all the  slots within a slot group can be configured for Type0/0A/2 CSS monitoring. However, based on the legacy rule for determining Type0/0A/2 CSS MOs, even though the configuration of monitoring slot is not restricted, the UE only picks one Type0/0A/2 CSS MO within a SI window or a paging frame according to the association with SSBs. Therefore, the number of actually monitored slots for Type0/0A/2 CSS within a slot group is implicitly restricted to at most one in most practical deployments. However, in some deployment scenario where the number of transmitted SSBs, , is smaller than , (i.e., ), the UE may be required to monitor more than one CSS MO within a slot group. To avoid such a situation, in RAN #108-e, some alternatives for a further restriction of Group (2) SS sets were discussed:
	[FL NOTE: The following two aspects could be seen as alternative solutions, therefore labbelled as [Alt 1] and [Alt 2]]
· [Alt 1] If a UE is provided
· one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, or a CSS set by PDCCH-Config, and
· a SI-RNTI, a P-RNTI, a RA-RNTI, a MsgB-RNTI, a SFI-RNTI, an INT-RNTI, a TPC-PUSCH-RNTI, a TPC-PUCCH-RNTI, or a TPC-SRS-RNTI
then, for a RNTI from any of these RNTIs, the UE does not expect to process information from more than one DCI format with CRC scrambled with the RNTI per slot group of Xs slots.
· [Alt 2] Among the all configured Group (2) MOs, a UE is not required to monitor more than Z Group (2) MOs within a slot group of Xs slots
· Z < Xs, FFS detailed values, e.g., Z = 1 


In effect, both of the above alternatives can restrict the number of actually monitored Group (2) MOs. The difference is that Alt 1 is an implicit restriction and Alt 2 is an explicit restriction. For Alt 1, although some clarification may be required, in our understanding, the phrase “process information” includes monitoring (blind decoding) of PDCCH candidates with the corresponding RNTIs. As such, Alt 1 implies that, irrespective of the configured MOs of Type0/0A/2 CSS within a slot group, the UE does not expect to actually monitor more than one MO. The actually monitored MO would be determined by the legacy SSB-MO association rule. For the aforementioned case that the number of transmitted SSBs, , is less than , it is up to the network to configure Type0/0A/2 CSS appropriately so that the UE is not required to monitor more than one MO per slot group. For example, the network may use a SS set periodicity  for Group (2) SS sets such that .
Since Alt 1 is a direct extension of Rel-15 behavior to multi-slot PDCCH monitoring, the standardization impact would be smaller compared to Alt 2. Therefore, Alt 1 is preferred to Alt 2.
[bookmark: _Ref101278834]Proposal 3: If a UE is provided
· one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, or a CSS set by PDCCH-Config, and
· a SI-RNTI, a P-RNTI, a RA-RNTI, a MsgB-RNTI, a SFI-RNTI, an INT-RNTI, a TPC-PUSCH-RNTI, a TPC-PUCCH-RNTI, or a TPC-SRS-RNTI
then, for a RNTI from any of these RNTIs, the UE does not expect to process information from more than one DCI format with CRC scrambled with the RNTI per slot group of  slots, where  for 480 kHz SCS and  for 960 kHz SCS.
In the Appendix, a text proposal for Proposal 3 is provided.




Issue 2-4: Applicability of (X_s,Y_s ) PDCCH monitoring configuration to active or all SSSG in active BWP
R1-2203859 (Samsung)
	In RAN1 #108, SSSG switching has been agreed to be supported, and it was also agreed that the boundary of SSSG switching is always aligned with the boundary of a slot group. However, there is still a remaining issue left that whether the switching is allowed for different combinations of  or only allowed for same combination of  Actually, this discussion is related to the definition of the combination of , and one of the following options need to be clarified: 
· Option 1: Combination  is defined for all SS sets within the active SSSG of an active BWP.
· Option 2: Combination  is defined for all SS sets within all the SSSGs of an active BWP.
Here are some detailed examples for 960 kHz SCS, comparing Option 1 and Option 2, wherein each SSSG is assumed to have one SS set and only Group (1) SS sets are considered for simplicity (e.g. the first SSSG has SS set configuration #1, and the second SSSG has SS set configuration #2). 
	Example #
	First SSSG
SS set #1 bitmap
	Second SSSG
SS set #2 bitmap
	Option
	UE’s determined combination 
	(BD budget, CCE budget)
	Distance between starting of  when switching

	1
	1000
	0100
	Option 1
	(4, 1)
	(10, 16)
	5

	
	
	
	Option 2
	(4, 2)
	(10, 16)
	4

	2
	0100
	1000
	Option 1
	(4, 1)
	(10, 16)
	3

	
	
	
	Option 2
	(4, 2)
	(10, 16)
	4

	3
	1000
	0010
	Option 1
	(4, 1)
	(10, 16)
	6

	
	
	
	Option 2
	Cannot support

	4
	1000
	10000000
	Option 1
	(4, 1) or (8, 1)
	(10, 16) or (20, 32)
	4

	
	
	
	Option 2
	(4, 1)
	(10, 16)
	4

	5
	1000
	00001000
	Option 1
	(4, 1) or (8, 1)
	(10, 16) or (20, 32)
	4

	
	
	
	Option 2
	Cannot support



From above analysis, it can be observed that although Option 2 is simpler, it has too much restriction in SS set configuration for the SSSGs, which is violating the intention to support SSSG switching, and may not efficiently allow large number of BD/CCE budget, so Option 1 is more preferable, and further discussion on how to mitigate/eliminate the issue with close MO in switching can be further discussed. 
Proposal 1: For SSSG switching in multi-slot based PDCCH monitoring, support combination  being defined for all SS sets within the active SSSG of an active BWP, and further study the issue of close MOs in SSSG switching.
· Adopt TP#1 for TS 38.213.




R1-2204075 (Panasonic)
	In the previous discussion, companies supporting SSSG switching with different  argue the merit of flexibility, whereas some other companies brought up concerns on the switching timeline and corresponding P_switch values in case the switch involves different combinations of . 
From our understanding, we need to first clarify whether “active”  combination is determined from all configured search space sets per BWP, or from search space sets of the active SSSG. We support the first view – the active  combination is fixed per BWP, regardless SS set is active or not. (Please see the reason above to address the issue A1-3). Therefore, SSSG switching within one BWP does not result in the change of , and hence with no impact on BD/CCE determination. If SSSG switching occurs between different BWPs (e.g. scheduling DCI indicates a different BWP), it could result in different  .
Proposal 3: In case that UE supports multiple combinations of , the active  combination is determined by all configured search space sets of a BWP. 
· SSSG switching within a BWP does not change the active combination of 
· SSSG switching across different BWPs may change the active combination of 



R1-2204612 (LG)
	In our view, a number of features for multi-slot monitoring have already been agreed and reflected in specifications in terms of (Xs,Ys) per BWP. The BD/CCE budget for multi-slot monitoring is also defined per BWP in the specification. If the BD/CCE budget is determined per SSSG and dropping is performed in units of SSSG, the UE may have to apply the dropping rule according to a different BD/CCE budget from time to time even if there is no change of SS set configurations, which may lead to an increase in complexity of the UE. Moreover, if multiple (Xs,Ys) could be defined in an active BWP, as mentioned above, some follow-up issues would be raised to discuss, which is not desirable at the maintenance phase. In this respect, we believe that (Xs,Ys) should be determined based on all configured SS sets for an active BWP rather than on active SS sets for a specific SSSG. 
Proposal #4: For multi-slot PDCCH monitoring, (Xs,Ys) should be determined based on all configured SS sets in an active DL BWP.




Issue 2-5/2-7/2-9: SSSG switching between different (X_s,Y_s) PDCCH monitoring combinations, Support PDCCH monitoring before and after SSSG switching, Dropping rules in case of overbooking across different slot groups
R1-2203080 (Huawei, HiSilicon)
	It has been discussed in RAN1 107b-e and 108-e whether SSSG switching is only supported between SSSGs with the same  PDCCH monitoring combination. We do not see why the two different SSSGs have to support the same  combination. In our view, this is an unnecessarily conservative approach to guarantee that the distance between two consecutive  SS slots on either side of the switching boundary is not less than . For instance, (4,1) can switch to (8,1) as long as the distance between the last monitoring slot in (4,1) to the first monitoring slot in (8,1) is not less than 4. This can be easily supported by gNB implementation. Alternatively, UE can just drop monitoring the first SS in the “switched to” SSSG if the distance between two consecutive  SS slots on either side of the switching boundary is not less than .
Proposal 3: SSSG switching is supported between SSSGs that correspond to the same or different  PDCCH monitoring combinations.



R1-2203291 (ZTE, Sanechip)
	Search Space Set Group (SSSG) Switching was introduced in Rel-16 NR-U. In order to reduce access delay and save power, the SSSG monitoring periodicity/granularity is increased or decreased according to the channel access procedure. UE has to support frequent PDCCH monitoring outside gNB-COT and infrequent PDCCH monitoring inside COT. The existing SSSG switching is applied for SCS 15/30/60 kHz, for SSSG switching on large SCS values like 120, 480 and 960 kHz, UE needs to dynamically change between two PDCCH monitoring periodicity/granularity.  
SS set group switching configuration with same or different  has been discussed in RAN1#108 e-meeting and no conclusion was made. Companies have no objection for SSSG supported between SSSGs that have the same  PDCCH monitoring combinations but we cannot converge on whether SSSG switching between two different capabilities of multi-slot PDCCH monitoring for 480/960kHz should be supported. Therefore, we first propose to conclude that SSSG switching is supported between SSSGs that have the same  PDCCH monitoring combinations and adopt a text proposal for TS 38.213.
Proposal 3: Adopt TP#1 for search space set group switching.
TP#1:
Reason for change
Define whether SSSG switching is configured with the same or different (Xs, Ys) combinations for 480/960kHz.
Summary of change
SSSG switching is supported between SSSGs that have the same (Xs,Ys) PDCCH monitoring combinations for 480/960kHz.
Consequences if not approved
Companies cannot converge on whether SSSG switching between two different capabilities of multi-slot PDCCH monitoring for 480/960kHz should be supported. If TP#1 is not approved, the combination  need to be configured in SSSG to support SSSG switching between different (Xs, Ys) combinations.
=========================== Start of TP#1 for TS 38.213 =========================
	10.4 Search space set group switching and skipping of PDCCH monitoring
<Unchanged parts are omitted>
When a UE is provided searchSpaceGroupIdList, the UE resets PDCCH monitoring according to search space sets with group index 0, if provided by searchSpaceGroupIdList.
For SCS configuration   , the UE does not expect the PDCCH monitoring combination (Xs, Ys) is different between search space set groups.
A UE can be provided by searchSpaceSwitchDelay a number of symbols [image: C:\Users\00302887\AppData\Local\Temp\ksohtml15096\wps1.jpg] where a minimum value of [image: C:\Users\00302887\AppData\Local\Temp\ksohtml15096\wps2.jpg] is provided in Table 10.4-1 for UE processing capability 1 and UE processing capability 2 and SCS configuration [image: C:\Users\00302887\AppData\Local\Temp\ksohtml15096\wps3.jpg]. UE processing capability 1 for SCS configuration [image: C:\Users\00302887\AppData\Local\Temp\ksohtml15096\wps4.jpg] applies unless the UE indicates support for UE processing capability 2. 
<Unchanged parts are omitted>


======================= End of TP#1 for TS 38.213 ============================
Moreover, SSSG switching between two different capabilities of multi-slot PDCCH monitoring for 480/960kHz can happen only when a UE can indicate a capability to monitor PDCCH according to more combinations  and the combination  need to be configured in SSSG. We are open to further discuss this issue.
Proposal 4: Further discussion on SSSG switching between two different capabilities of multi-slot PDCCH monitoring for 480/960kHz if we reach a consensus that the combination  is configured in SSSG.




R1-2203431 (CATT)
	Considering the search space group switching, there are two interpretations about the ‘all configured search space sets’ in the working assumption：
· Interpretation#1: the search space sets configured in all SSSGs.
· Interpretation#2: the search space sets configured in per SSSG.
· 

· [bookmark: _Ref101172875]Figure 1: Search space group switching for 960 kHz
Assuming one case for 960kHz SCS that the configured search space set group#1 before the SSSG switching point#1 complies PDCCH monitoring combination (4,1) and the configured search space set group #2 after the SSSG switching point#1 complies PDCCH monitoring combination (8,1) as shown in Figure 1. If interpretation#1 is adopt, the BD/CCE budget before the SSSG switching point#1 and after the SSSG switching point#2 is determined by the PDCCH monitoring (4,1) combination. It means the configured search space sets with more than 8 slots periodic after SSSG switching should be also limited by the BD/CCE budget of the PDCCH monitoring (4,1) combination. If interpretation#2 is adopt, the BD/CCE budget before and after the SSSG switching point#1 is determined by the PDCCH monitoring (4,1) combination BD/CCE and the PDCCH monitoring (8,1) combination, respectively. In our view, interpretation#2 is more reasonable, since the configured search space sets in SSSG#1 and SSSG#2 are located before/after the SSSG switching point respectively and will never located in the same time. 
Proposal 2:The working assumption on BD/CCE budget determination for PDCCH monitoring for  is for per SSSG.
The next issue is that whether SSSG switching between different PDCCH monitoring capability combinations can be supported. For the SSSG with no more than 8 slots periodic, the PDCCH monitoring(4,1)/(4,2) combination can bring more scheduling flexibility. For the SSSG with more than 8 slots periodic, the PDCCH monitoring(8,1)/(8,2) has lager BD/CCE budget. Considering two SSSG correspond to different periodic, if SSSG switching between different PDCCH monitoring capability combinations is supported, both of the benefit for scheduling flexibility and  lager BD/CCE budget can be obtained by the network.
Proposal 3: SSSG switching between different PDCCH monitoring capability combinations can be supported.
In RAN1#107-e meeting, the definition for multi-slot PDCCH monitoring capability was agreed. The remaining issue on SS overbooking across different slot groups requires further study. Since Group (2) SS monitoring locations can be anywhere within a slot group, the total number of BD/ CCE for those Group(2) SSs within the current slot group and SSs within the next slot group may exceed the BD/ CCE budgets for a slot group, as shown in Figure 3. In our view, the SS overbooking across different slot groups can be avoided by gNB implementation. No additional dropping rule is needed.


[bookmark: _Ref95506499]Figure 3: SS overbooking across different slot groups
Proposal 4: It can be up to gNB implementation to avoid the overbooking issue across different slot groups.




R1-2203859 (Samsung)
	If Option 1 is adopted, then correspondingly, SSSG switching between different combinations  should be supported, and one more issue to clarify is, the slot group boundary that SSSG switching happens should corresponds to the slot group after SSSG switching. 
Proposal 2: For SSSG switching in multi-slot based PDCCH monitoring, the slot group boundary that SSSG switching happens corresponds to the slot group after SSSG switching.
· Adopt TP#2 for TS 38.213.




R1-2204075 (Panasonic)
	In the previous discussion, companies supporting SSSG switching with different  argue the merit of flexibility, whereas some other companies brought up concerns on the switching timeline and corresponding P_switch values in case the switch involves different combinations of . 
From our understanding, we need to first clarify whether “active”  combination is determined from all configured search space sets per BWP, or from search space sets of the active SSSG. We support the first view – the active  combination is fixed per BWP, regardless SS set is active or not. (Please see the reason above to address the issue A1-3). Therefore, SSSG switching within one BWP does not result in the change of , and hence with no impact on BD/CCE determination. If SSSG switching occurs between different BWPs (e.g. scheduling DCI indicates a different BWP), it could result in different  .
Proposal 3: In case that UE supports multiple combinations of , the active  combination is determined by all configured search space sets of a BWP. 
· SSSG switching within a BWP does not change the active combination of 
· SSSG switching across different BWPs may change the active combination of 



R1-2204514 (Sharp)
	In last meeting discussion, almost company accepted that changes is needed for avoiding back-to-back problem on SSSG switching. But agreed changes assumes only switching between same (Xs, Ys) combination. As UE can report capability more than one (Xs, Ys) combinations in multi-slot monitoring, gNB is capable of scheduling flexibly according the multiple combinations. On the other hand, as mentioned above, achieved agreement does not support SSSG switching between different (Xs, Ys) combination. Thus, we recognize that the current specification has limited scheduling flexibility. 
If not approved for changing, the flexible scheduling switching that multi-slot monitoring potentially allows would not be sufficient. Therefore, we request approval of the following TP.
Proposal 3: Adopt Text proposal #1.
	Text proposal #1
----------------------------------- Beginning of text proposal for TS 38.213 -----------------------------------
10.4	Search space set group switching
--------------------------------------------------- Omitted ---------------------------------------------------

If a UE is provided by SearchSpaceSwitchTrigger a location of a search space set group switching flag field in a DCI format 2_0, as described in clause 11.1.1, for a serving cell where the UE has active DL BWP with SCS configuration  
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, for the serving cell 
-	at the beginning of the first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0 when 
-	at the beginning of the first slot, of a group of  slots, that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0 when 
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 1, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, for the serving cell 
-	at the beginning of the first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0, when 
-	at the beginning of the first slot, of a group of  slots, that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0 when 
and the UE sets the timer value to the value provided by searchSpaceSwitchTimer
-	if the UE monitors PDCCH for a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH for the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, for the serving cell 
-	at the beginning of the first slot that is at least  symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell if indicated by DCI format 2_0 when 
-	at the beginning of the first slot, of a group of  slots, that is at least  symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell if indicated by DCI format 2_0 when 
If a UE is not provided SearchSpaceSwitchTrigger for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, for the serving cell 
-	at the beginning of the first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format when , 
-	at the beginning of the first slot, of a group of  slots, that is at least  symbols after the last symbol of the PDCCH with the DCI format when 
the UE sets the timer value to the value provided by searchSpaceSwitchTimer if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH for a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH for the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, for the serving cell 
-	at the beginning of the first slot that is at least  symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last symbol of a remaining channel occupancy duration for the serving cell if indicated by DCI format 2_0 when 
-	at the beginning of the first slot, of a group of  slots, that is at least  symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last symbol of a remaining channel occupancy duration for the serving cell if indicated by DCI format 2_0 when 
When monitoringCapabilityConfig = r17monitoringcapability, UE dose not expect monitoring the PDCCH in Xs slots just after the first slot, of a group of  slots, that is at least Pswitch symbols after the last symbol of the PDCCH with the DCI format.
A UE determines a slot and a symbol in the slot to start or stop PDCCH monitoring according to search space sets for a serving cell that the UE is provided searchSpaceGroupIdList or, if cellGroupsForSwitchList is provided, for a set of serving cells, based on the smallest SCS configuration  among all configured DL BWPs in the serving cell or in the set of serving cells and, if any, in the serving cell where the UE receives a PDCCH and detects a corresponding DCI format 2_0 triggering the start or stop of PDCCH monitoring according to search space sets.
--------------------------------------------------- Omitted ---------------------------------------------------

-------------------------------------- End of text proposal for TS 38.213 --------------------------------------
	







R1-2204578 (Transsion Holdings)
	Another issue is whether to support search space set group switching configuration with same (Xs, Ys) or with different (Xs, Ys) combinations. At the RAN1#108-e meeting, this issue was discussed and the following was proposed.
	Proposal A2-6.4: [3]
· SSSG switching is supported between SSSGs that correspond to the same PDCCH monitoring combinations.
· FFS: SSSG switching between different PDCCH monitoring combinations and its potential specification impact.



In FR2-2, the UE is expected to monitor the PDCCH according to (Xs, Ys) combination in every slot group on the active DL BWP of a cell. However, it is not clear whether more than one (Xs, Ys) combinations can be configured for an active BWP. Configuring more than one (X, Y) combinations for an active BWP has both benefits and drawbacks. From gNB point of view, configuring more than one (Xs, Ys) combinations can provide better flexibility for gNB, especially considering that Ys is smaller than Xs. However, from UE perspective, if Ys changes, UE will need to change the dropping rule depending on different (Xs, Ys) combinations, especially during the transition period, which would not happen in Rel-15/16 without RRC reconfiguration or BWP switching. Considering that this is maintenance phase for FR2-2, introducing new features is not desirable. Therefore, SSSG switching is supported between SSSGs that correspond to the same PDCCH monitoring combinations (Xs, Ys).

Proposal 2: SSSG switching is supported between SSSGs that correspond to the same PDCCH monitoring combinations (Xs, Ys).




R1-2204600 (Nokia, Nokia Shanghai Bell)
	One of the discussion points in the previous meetings has been whether to limit SSSG switching only between SSSGs that correspond to the same  PDCCH monitoring combinations. We think that no: it would limit the SSSG functionality too much. For the potential back-to-back issue, we think that it’s enough to define that SSSG switching boundary is defined based on the largest Xs between the involved SSSGs. 

Proposal 3: SSSG switching is supported between SSSGs that correspond to the same or different (Xs,Ys) PDCCH monitoring combinations
· The switching boundary is determined by the largest Xs value between the involved SSSGs.




R1-2204612 (LG)
	In the RAN1#109-e meeting, the above agreement was made to ensure that SSSG switching always occurs at the boundary of the slot group. As a second step, it is necessary to consider a case in which the multiple cells are grouped together for the SSSG switching. In current NR spec, a set of serving cells can be grouped together for the SSSG switching purpose. If a UE is provided cellGroupsForSwitchList, when an SSSG switching is triggered in one cell within a group (cellGroupForSwitch), the SSSG switching procedure is applied to all serving cells within the group. It should be noted that, if serving cells in a group have different SCSs, the UE determines a slot in which SSSG switching occurs for a group of cells based on the smallest SCS among all configured DL BWPs in the set of cells within the same group. This behaviour could be beneficial for the unlicensed band operation since SSSG switching for cells in the same group might be performed simultaneously when the remaining COT of the cells ends at the same time.
For multi-slot monitoring with cellGroupForSwitch, a UE can similarly determine a slot boundary (or a slot group boundary for 480/960 kHz SCS) in which SSSG switching occurs based on the smallest SCS for the group of cells. However, if cellGroupForSwitch consists of serving cells with 960 kHz and they have different Xs (i.e., 4 or 8), the slot in which SSSG switching occurs may be different between cells with Xs=4 or Xs=8. In this case, the advantage of aligning the slot of SSSG switching in unlicensed band mentioned above may disappear. It is desirable that SSSG switching of cells in the same group occurs at the same time even if cellGroupForSwitch consists of serving cells with 960 kHz and they have different Xs (i.e., 4 or 8). In order to ensure that the SSSG switching is aligned between serving cells with different Xs in the same group, the slot in which SSSG switching occurs should be determined based on the largest Xs. This is consistent with the principle of determining the SSSG switching slot based on the smallest SCS in the cell group for mixed numerology case.
Proposal #3: For multi-slot PDCCH monitoring for 960 kHz SCS, when a UE is provided a group of serving cells by cellGroupsForSwitchList and the cells in the group are associated with multiple Xs, the boundary of SSSG switching for the group of cells is aligned with the boundary of a slot group for the serving cell with the largest Xs.




R1-2204706 (MediaTek)
	The other aspect has not been progressed further is the search space set group switching feature for 480kHz and 960kHz. The main discussion focus is whether the PDCCH configuration (X,Y) can change to different (X,Y) along with SSSG switching. In our view, the consequence of supporting SSSG switching with (X,Y) adaptation is UE has to implement dynamic PDCCH dropping rule and the associated timeline should be discussed together since the timelines discussed in Rel-16 NRU assume the same PDCCH capability after SSSG switching. Note that, such dynamic PDCCH dropping behavior has impact on BD/CCE limit budget on single CC operation and CA operation. In the maintenance stage, we prefer to support same (X,Y) before and after SSSG switching   

[bookmark: _Ref95217564]Proposal 2: For Rel-18 SSSG switching functionality, for a given SCS, only support same (X,Y) before and after the search space set group switching is applied



R1-2204767 (Intel)
	Figure 1 provides two examples for the SSSG switching with corresponding switching between combination (4, 1) and (4, 2). In Figure 1A, at the time for SSSG switching, UE needs to decode more PDCCHs if no additional restriction is introduced. A simple solution is that UE can cancel the PDCCH detection in X slots after the time of SSSG switching. On the other hand, Figure 1B shows another example that there exists a distance between the slots for PDCCH monitoring at SSSG switching, which means UE can monitor all PDCCHs. Based on Figure 1A/1B, a unified solution could be defined. That is, within a period of X slots after the time of SSSG switching, the UE can monitor the PDCCHs in the slots that are the intersection of the Y1 & Y2 slots of combinations (X, Y) used before and after SSSG switching. 


Figure 1: SSSG switching resulting in burst PDCCH detections
The following TP is proposed to do SSSG switching with different multi-slot PDCCH monitoring capability combinations (X, Y).
	Reasons for change:
UE may be required to perform PDCCH monitoring beyond its capability when search space set group switching from one set of search space to another occurs.

	Summary of change:
within a period of  slots after SSSG switching, the UE can monitor the PDCCHs in the slots that are the intersection of the YS1 & YS2 slots of combinations (XS1, YS1) and (XS2, YS2) used before and after SSSG switching 

	------------------------------   TP#4c: TS 38.213 -----------------------------------
*** Unchanged text is omitted ***
10.4	Search space set group switching
*** Unchanged text is omitted ***
If a UE is provided by SearchSpaceSwitchTrigger a location of a search space set group switching flag field in a DCI format 2_0, as described in clause 11.1.1, for a serving cell where the UE has active DL BWP with SCS configuration  
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, for the serving cell 
-	at the beginning of the first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0 when 
-	at the beginning of the first slot, of a group of  slots, that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0 when 
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 1, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, for the serving cell 
-	at the beginning of the first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0, when 
-	at the beginning of the first slot, of a group of  slots, that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0 when 
and the UE sets the timer value to the value provided by searchSpaceSwitchTimer
-	if the UE monitors PDCCH for a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH for the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, for the serving cell 
-	at the beginning of the first slot that is at least  symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell if indicated by DCI format 2_0 when 
-	at the beginning of the first slot, of a group of  slots, that is at least  symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell if indicated by DCI format 2_0 when 
If a UE indicates a capability to monitor PDCCHs according to multiple combinations , the search space sets with group index 0 and 1 are respectively associated with different combinations  and , the UE monitors PDCCHs of search space sets with group index g in the slot(s) that belongs to both the  slots of combinations  and the  slots of combinations  within the first  slots after switching to search space sets with group index g.
*** Unchanged text is omitted ***



Proposal 2:
· The BDs/CCEs of the inactive SSSG are not counted toward the BD/CCE budget in a slot group of Xs slots.
· The search space set configurations of the two SSSG can correspond to two different PDCCH monitoring capabilities combinations (X, Y)
· UE can monitor the PDCCHs in the X slots before the time of SSSG switching in the slots that are the intersection of the slot patterns of the two combinations (X, Y) before and after SSSG switching
· Agree on TP 1 to do SSSG switching with different multi-slot PDCCH monitoring capability combinations (X, Y).




R1-2204979 (Qualcomm)
	When a UE reports more than one  combinations for its multi-slot PDCCH monitoring capability, two SSSGs may be associated with different  values for better flexibility. In principle, this implies that the BD and CCE budgets is determined per SSSG, and also the overbooking and dropping rule is applied per SSSG. For example, when a UE with 960 kHz SCS supports both (4,1) and (8,1), SSSG#0 may be configured according to (4,1), and SSSG#1 may be configured according to (8,1). SSSG#0 may provide more frequent PDCCH MOs, once in 4 slots, although the BD and CCE budgets are limited (i.e., 10 BD and 16 CCEs). On the other hand, SSSG#1 may be configured with PDCCH MOs with a periodicity larger than or equal to 8 slots and provide improved power efficiency and larger BD and CCE budgets (i.e., 20 BD and 32 CCEs). In the same situation, on the contrary, if the two SSSGs are restricted to have the same  value, (4,1) should be applied for both SSSGs. This will limit the BD and CCE budgets of both SSSGs to 10 BD and 16 CCEs and, as a results, may harm the scheduling flexibility of SSSG#1. Thus, it is beneficial to allow different  values, if supported, for different SSSGs.
As a consequence of the different  values, the location of  slots within a group of  slots may change across SSSGs, particularly when the values of  are different across SSSGs. However, as agreed earlier, the position of  slots should be maintained across slot groups of the same SSSG. Also, in RAN1 #108-e, it was agreed that the boundary of SSSG switching is always aligned with the boundary of the slot group. If the two SSSGs are configured with different values of , the slot group boundaries of the SSSG with a smaller  value are nested within those of the SSSG with a larger  value. In such a case, it would be desirable to align the SSSG switching boundary with the common slot group boundary of the two SSSG, i.e., the boundary associated with the larger  value.
Proposal 4: When a UE supports more than one  combinations for multi-slot PDCCH monitoring, the applied  value is determined per SSSG.
· Maximum BD/CCE budgets and overbooking/dropping is applied per SSSG according to the corresponding  value.
· The location of  slots within a group of  slots is maintained across slot groups of a SSSG, but may be different across SSSGs.
· When two SSSGs are associated with different slot group sizes , the boundary of SSSG switching is aligned with the boundary of the slot group associated with the larger  value between the two SSSGs.
Further related to the joint configuration of multi-slot PDCCH monitoring and SSSG switching, a situation shown in Figure 2 may be considered. That is, SSSG switching occurs from the first SSSG to the second SSSG. Then, at the boundary of SSSG switching, the locations of the two  consecutive slots in the slot groups before and after the switching boundary may be different. In another case, the two SSSGs may be associated with different  values according to Proposal 4. Thus, in such cases, the separation between the two  consecutive slots may be less than  slots. 
To avoid such a situation in Figure 2, a rule for dropping PDCCH MOs may be considered. For example, when the separation between the two  consecutive slots before and after the switching boundary is less than  slots, where  is according to the first (source) SSSG, some or all of the MOs in the  consecutive slots in the second (target) SSSG after the switching boundary may be dropped.
Proposal 5: A dropping rule for PDCCH MOs may be applied for the first  consecutive slots after SSSG switching, if the separation between the two  consecutive slots before and after the SSSG switching boundary is less than  slots.



[bookmark: _Ref91699228]Figure 2: An example of SSSG switching for multi-slot PDCCH monitoring.




Issue 2-12: UE capability signaling for CA/NR-DC operation
R1-2203080 (Huawei, HiSilicon)
	The extension to NR-DC scenario is FFS in the above agreement. This is discussed in the following lines. Using a similar approach as the above agreement for multi-carrier scenario for a single cell group, when a UE is configured for NR-DC operation with a total of  downlink cells on both the MCG and the SCG, UE capability signaling and the corresponding new RRC parameters for the following 4 additional cases should be supported:
· Case 4: All the downlink cells have SCS configuration .
· Case 5:  downlink cells have SCS configuration , the UE is provided monitoringCapabilityConfig = r15monitoringcapability for  downlink cells, the UE is not provided monitoringCapabilityConfig = r16monitoringcapability for any downlink cell. 
· Case 6:  downlink cells have SCS configuration , the UE is provided monitoringCapabilityConfig = r16monitoringcapability for  downlink cells, and the UE is not provided monitoringCapabilityConfig = r15monitoringcapability for any downlink cell.
· Case 7:  downlink cells have SCS configuration , the UE is provided monitoringCapabilityConfig = r15monitoringcapability for  downlink cells and monitoringCapabilityConfig = r16monitoringcapability for  downlink cells.
For each of the above cases, the reference numbers of cells for both the MCG and the SCG for PDCCH blind detection are RRC configured and UE capability to indicate the maximum values of the configured parameters should be introduced. To save some space, the detailed proposal regarding above four cases are provided in the appendix. In addition, a corresponding proposal is provided in our companion paper [2] on UE feature.
Proposal 4: When a UE is configured for NR-DC operation with a total of  downlink cells on both the MCG and the SCG, support UE capability signaling and the corresponding new RRC parameters for the following 4 additional cases:
· Case 4: All the downlink cells have SCS configuration .
· Case 5:  downlink cells have SCS configuration , the UE is provided monitoringCapabilityConfig = r15monitoringcapability for  downlink cells, the UE is not provided monitoringCapabilityConfig = r16monitoringcapability for any downlink cell. 
· Case 6:  downlink cells have SCS configuration , the UE is provided monitoringCapabilityConfig = r16monitoringcapability for  downlink cells, and the UE is not provided monitoringCapabilityConfig = r15monitoringcapability for any downlink cell.
· Case 7:  downlink cells have SCS configuration , the UE is provided monitoringCapabilityConfig = r15monitoringcapability for  downlink cells and monitoringCapabilityConfig = r16monitoringcapability for  downlink cells.
The detailed proposal regarding above four cases including UE capabilities and RRC parameters is provided in Appendix of this paper R1-2203080.



R1-2203509 (vivo)
	[bookmark: _Hlk102984056]For Case 4, in NR-DC scenario, capability signaling on Rel-17 monitoring should be reported for MCG and SCG separately as Rel-15/16 does. 
-------------------------------------------------------TP1 in TS 38.213 v17.1.0 [3]-------------------------------------------
Reason for change: Rel-17 PDCCH monitoring capability signaling in NR-DC scenario is missing in current spec.
Summary of change: Define Rel-17 PDCCH monitoring capability signaling in NR-DC scenario.
Consequences if not approved: Rel-17 PDCCH monitoring capability signaling in NR-DC scenario is not defined.
*** Unchanged text omitted ***
[bookmark: _Toc92093857]10	UE procedure for receiving control information
*** Unchanged text omitted ***
If a UE indicates in UE-NR-Capability a carrier aggregation capability larger than four downlink cells, the UE includes in UE-NR-Capability an indication for a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs that the UE can monitor per group of  slots when the UE is configured for carrier aggregation operation over more than four downlink cells with SCS configuration . When a UE is not configured for NR-DC operation for all downlink cells where the UE monitors PDCCH, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per group of  slots that corresponds to  downlink cells, where
-	 is the number of configured downlink cells if the UE does not provide pdcch-MonitoringCA-r17
-	otherwise,  is the value of pdcch-MonitoringCA-r17
When the UE is configured for carrier aggregation operation over more than 4 cells, the UE does not expect to monitor per group of  slots a number of PDCCH candidates or a number of non-overlapped CCEs that is larger than the maximum number as derived from the corresponding value of .
When a UE is configured for NR-DC operation and the UE is provided monitoringCapabilityConfig = r17monitoringcapability for all downlink cells where the UE monitors PDCCH, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per span that corresponds to
-	 downlink cells for the MCG where  is provided by pdcch-BlindDetection3 for the MCG, and 
-	 downlink cells for the SCG where  is provided by pdcch-BlindDetection3 for the SCG
When the UE is configured for carrier aggregation operation over more than 2 cells, or for a cell group when the UE is configured for NR-DC operation, the UE does not expect to monitor per group of   slots a number of PDCCH candidates or a number of non-overlapped CCEs that is larger than the maximum number as derived from the corresponding value of . 
When a UE is configured for NR-DC operation with a total of  downlink cells on both the MCG and the SCG and the UE is provided monitoringCapabilityConfig = r17monitoringcapability for all downlink cells where the UE monitors PDCCH, the UE expects to be provided pdcch-BlindDetection3 for the MCG and pdcch-BlindDetection3 for the SCG with values that satisfy 
-	pdcch-BlindDetection3 for the MCG + pdcch-BlindDetection3 for the SCG <= pdcch-MonitoringCA-r17, if the UE reports pdcch-MonitoringCA, or
-	pdcch-BlindDetection3 for the MCG + pdcch-BlindDetection3 for the SCG <= , if the UE does not report pdcch-MonitoringCA-r17
When a UE is configured for NR-DC operation and the UE is provided monitoringCapabilityConfig = r16monitoringcapability for all downlink cells where the UE monitors PDCCH, the UE may indicate, through pdcch-BlindDetectionMCG-UE-r16 and pdcch-BlindDetectionSCG-UE-r16, respective maximum values for pdcch-BlindDetection for the MCG and pdcch-BlindDetection for the SCG. 
If the UE reports pdcch-MonitoringCA-r17, 
-	the value range of pdcch-BlindDetectionMCG-UE-r17 or of pdcch-BlindDetectionSCG-UE-r17 is [1, …, pdcch-MonitoringCA-r17-1], and 
-	pdcch-BlindDetectionMCG-UE-r17 + pdcch-BlindDetectionSCG-UE-r17>= pdcch-MonitoringCA.
Otherwise, if  is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig = r17monitoringcapability and the UE is configured on both the MCG and the SCG for NR-DC as indicated in UE-NR-Capability
-	the value of pdcch-BlindDetectionMCG-UE-r17 or of pdcch-BlindDetectionSCG-UE-r17 is 1,
-		pdcch-BlindDetectionMCG-UE-r17 + pdcch-BlindDetectionSCG-UE-r17 >= .
-------------------------------------------------------TP1 in TS 38.213 v17.1.0 [3]-------------------------------------------
[bookmark: _Ref92376971]Proposal 1: For multi-cell operation, support NR-DC scenario with Rel-17 monitoring capability only and adopt TP1 in TS 38.213.



R1-2204111 (Ericsson)
	As stated in the RAN1#108-e agreement shown in Section 2.1, three new UE capability parameters are agreed: pdcch-BlindDetectionCAr17, pdcch-BlindDetectionCAr15, and pdcch-BlindDetectionCAr16. It is FFS what should be the candidate values of the following combinations of parameters for Case 4, 5, 6, and 7:
· Case 4: Candidate value range for pdcch-BlindDetectionCAr17
· Case 5: Candidate value range for pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr15
· Case 6: Candidate value range for pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16
· Case 7: Candidate value range for pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16 + pdcch-BlindDetectionCAr15

Since the UE processing required for Rel-17 per-slot group monitoring with X = 4/8 for 480/960 kHz, respectively, is designed to be equivalent to Rel-15 per-slot monitoring for 120 kHz SCS, we think that the lower limit on the candidate value range at least for Cases 4 and 5 should be 4, since 4 is the minimum value when only Rel-15 (per-slot) PDCCH monitoring is employed. Our first preference is a common minimum value of 4 also for Cases 6 and 7 from a simplicity perspective.
[bookmark: _Toc101638741]Support a common candidate value range [4, 5, …, 16] for the following combinations of UE capability parameters
a. [bookmark: _Toc101638742]Case 4: pdcch-BlindDetectionCAr17
b. [bookmark: _Toc101638743]Case 5: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr15
c. [bookmark: _Toc101638744]Case 6: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16
d. [bookmark: _Toc101638745]Case 7: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16 + pdcch-BlindDetectionCAr15

Regarding the candidate value range for the individual parameters, we see no reason why the range should not be simply [1, 2, …, 15]. No fine tuning of these values seems necessary.
[bookmark: _Toc101638746]Support a common candidate value range [1, 2, …, 15] for the following UE capability parameters
e. [bookmark: _Toc101638747]Case 5: pdcch-BlindDetectionCAr17 and pdcch-BlindDetectionCAr15
f. [bookmark: _Toc101638748]Case 6: pdcch-BlindDetectionCAr17 and pdcch-BlindDetectionCAr16
g. [bookmark: _Toc101638749]Case 7: pdcch-BlindDetectionCAr17, pdcch-BlindDetectionCAr16, and pdcch-BlindDetectionCAr15

In our companion contribution on UE features [1], we propose 4 new UE feature groups to cover Cases 4, 5, 6, 7, and we include these candidate values in the feature group definition.
[bookmark: _Toc101638750]Extend the UE capability framework agreed in RAN1#108-e to the case of NR-DC considering different combinations of Rel-17 (per-slot group) monitoring, Rel-15 (per-slot) monitoring, and Rel-16 (per-span) monitoring within different cell groups.




R1-2204202 (Apple)
	Proposal 3: Accept current parameters for PDCCH Multi-cell Capability for the agreed Case 4, Case 5, Case 6, and Case 7 in RAN1#108-e:
· Example: Case 4: Capability on the number of CCs with Rel-17 monitoring capability only
Range of pdcch-BlindDetectionCA-R17: {[4, 5, …, , 16]}



R1-2204706 (MediaTek)
	A related discussion is the UE capability signaling on the supported number of CCs for the purpose of determining CA BD/CCE limit. In RAN1 #108-e meeting, there was a proposal to specify the candidate reported values on the supported number of Rel-17 CCs based on the candidate reported values on the supported number of Rel-15 CCs. In our view, due to the similarity between the Rel-16 span-based PDCCH monitoring and Rel-17 multi-slot PDCCH monitoring, it is more suitable to reuse the signaling of Rel-16 PDCCH monitoring capability for the signaling of Rel-17 multi-slot PDCCH monitoring capability. Furthermore, the minimum supported number of Rel-15 CC is 4, which is not a practical CC numbers in 480 and 960 kHz.

[bookmark: _Ref101290170]Proposal 4: Update the previous agreement as follows:
Agreement
· For serving cells configured with 480 or 960 kHz SCS, the serving cells with the same SCS and  value are grouped together to determine a total BD/CCE budget for that group and the per-cell BD/CCE budget within the group.
· Support UE capability signaling for 4 additional cases :
· Case 4: Capability on the number of CCs with Rel-17 monitoring capability only
· Range of pdcch-BlindDetectionCA-R17: {[2,3, 4,5,…,16]}
· Case 5: Capability on the number of CCs with Rel-15 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R15: {[1, 2, …, 15]}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {[3, 4,5,…,16]}
· Case 6: Capability on the number of CCs with Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R16: {[1, 2, …, 15]} 
· Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {[2,3, 4,5,…,16]}
· Case 7: Capability on the number of CCs with Rel-15 monitoring capability , Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17, pdcch-BlindDetectionCA-R16, and pdcch-BlindDetectionCA-R15: {[1, 2, …, 15]}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17 : {[3, 4,5,…,16]}
· For the case with Rel-15 monitoring capability, Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells (case 7) or any combination of 2 of the capabilities (i.e. case 5, and case 6), the UE will report one or more combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17) as UE capability. If UE reports more than one combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17), as in Rel-16, the gNB configures which combination for the UE to use for scaling PDCCH monitoring capability if the number of CCs configured is larger than the reported capability.





Issue 2-13: BD/CCE budget allocation over multiple serving cells (incl. multi-DCI multi-TRP)
R1-2204111 (Ericsson)
	One aspect that has not been fully captured in specifications yet is multi-DCI multi-TRP support for the case of per-slot group monitoring with multiple serving cells. Support for multi-TRP for FR2-2 has already been agreed in AI 8.2.4 (Beam Management), and for multi-TRP to be fully functional there is an impact on per-slot group PDCCH monitoring that is analogous to the impact on per-slot monitoring. For the case of per-slot monitoring with multi-DCI multi-TRP in Rel-16, 38.213 contains the following text:
38.213 Section 10
If a UE can support
-	a first set of  serving cells where the UE is either not provided coresetPoolIndex or is provided coresetPoolIndex with a single value for all CORESETs on all DL BWPs of each scheduling cell from the first set of serving cells, and
-	a second set of  serving cells where the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with a value 0 for a first CORESET, and with a value 1 for a second CORESET on any DL BWP of each scheduling cell from the second set of serving cells
the UE determines, for the purpose of reporting pdcch-BlindDetectionCA, a number of serving cells as  where  is a value reported by the UE. 
If a UE indicates in UE-NR-Capability a carrier aggregation capability larger than 4 serving cells and the UE is not provided monitoringCapabilityConfig for any downlink cell or if the UE is provided monitoringCapabilityConfig = r15monitoringcapability for all downlink cells where the UE monitors PDCCH, the UE includes in UE-NR-Capability an indication for a maximum number of PDCCH candidates and for a maximum number of non-overlapped CCEs the UE can monitor per slot when the UE is configured for carrier aggregation operation over more than 4 cells. When a UE is not configured for NR-DC operation, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot that corresponds to  downlink cells, where
-	 is  if the UE does not provide pdcch-BlindDetectionCA where  is the number of configured downlink serving cells
-	otherwise,  is the value of pdcch-BlindDetectionCA 


According to this text, serving cells are partitioned into two mutually exclusive sets with  in the first set and  in the second set. The  first set corresponds to serving cells that can schedule PDSCH from only a single TRP (single value of coresetPoolIndex), and the 2nd set corresponds to serving cells that can schedule PDSCH from two TRPs (two values of coresetPoolIndex). Then for the purposes of reporting the blind decode capabilities (pdcch-BlindDetectionCA) the UE computes a number of serving cells as  where  is a value reported by the UE capability parameter blindDetectFactor-r16 [4] (corresponds to FG 16-2a-10 [5]). Reporting R = 2 allows the UE to use its full BD/CCE budget for monitoring DCIs from two TRPs. 
Then, if the total number of configured serving cells over all SCS configurations  exceeds the computed value , the aggregated BD/CCE budget over  is divided amongst the configured serving cells as follows (see 38.213 Section 10.1):


where the parameter  is configured as 1 or R. This applies to serving cells configured with Rel-15 per-slot monitoring.
In the spec review process after RAN1#108-e, it was pointed out that the BD/CCE budget allocation to serving cells did not capture this multi-TRP aspect for the case of Rel-17 per slot group monitoring, i.e., for 480/960 kHz SCS. The spec editor acknowledged this, and provided the following response. In the end there was not time to finish, and the RAN1 chairman recommended to do this in RAN1#109-e.
	Comment #5
	If possible, with the remaining time this week, we think it would be good to capture mTRP impact on PDCCH monitoring as commented by the editor:

[Aris] I am fine to assume applicability of M-TRP for PDCCH in 480/960 kHz – no issue with capturing it.
The only question is whether to do so now or leave for May. Should be possible to do now as the other draft CRs are getting close to stable.

[Aris2]: I will request the chairman to extend the approval of this draft CR. Can then update for M-TRP and consider the update for approval together with the URLLC/SL draft CRs.

	



The issue is that the expressions for computing the BD/CCE budget per serving cell for per-slot group monitoring for 480/960 kHz are currently not written as a function of  like above; the existing expressions effectively assume R = 1.  This means that a UE reporting R = 2 cannot take advantage of its full BD/CCE budget for PDCCH monitoring for multi-DCI mTRP. For example, for the case when all serving cells are configured with 480 or 960 kHz SCS (Case 4 in the above agreement), the expressions for the BD/CCE budget are written as follows


where  is the configured number of serving cells with SCS configuration µ and slot group size X. To fix the problem, the the number of serving cells should be written as  analogous to the case of per-slot monitoring. In our view this makes sense to do only for Case 4 and 5 above, i.e., when the set of configured serving cells corresponds to only per-slot group monitoring (Case 4) or a mix of per-slot and per-slot group monitoring (Case 5). This is because the BD/CCE budget per-slot group for 480/960 kHz is equivalent to the BD/CCE budget per-slot for 120 kHz, at least for X = 480/960. Based on this we propose the following
[bookmark: _Toc101638740]Update the formulas in 38.213 Section 10.1 that provide the allocation of the BD/CCE budget over multiple-serving cells ( and ) to account for the reported capability parameter blindDetectFactor-r16  for multi-DCI-based multi-TRP (variable R in 38.213). Note: The candidate values of blindDetectFactor-r16 are R = {1,2} and correspond to FG 16-2a-10.




R1-2204706 (MediaTek)
	Another essential discussion to complete the multi-slot PDCCH monitoring design is how to extend the framework to multi-cell operation and how to specify the BD/CCE limit for multi-cell operation. To address those aspects, it is necessary to discuss whether the fixed pattern of slot groups is the same across CCs with (X,Y) multi-slot PDCCH monitoring configuration. Based on the RAN1 #106bis-e agreement 
· The start of the first slot group in a subframe is aligned with the subframe boundary
· The start of each slot group is aligned with a slot boundary
it can be concluded that all the CCs with (X,Y) multi-slot PDCCH monitoring configuration share the same pattern of slot groups. 

[bookmark: _Ref92452325]Observation 1: All the CCs with the same subcarrier spacing  and same (X,Y) in multi-slot PDCCH monitoring configuration share the same pattern of slot groups

Consequently, it is natural to link the slot group notion in 480kHz or 960kHz and the slot notion in 120kHz, and it is desirable to reuse the multi-cell BD/CCE budget calculation method specified for slot-based PDCCH monitoring when determining the multi-cell BD/CCE budget calculation method for slot-group based PDCCH monitoring. That is, when the number of scheduled cells is less than or equal to the number of cells UE can support, UE is not required to monitor more than the BD/CCE limit per slot-group specified for a single cell on a DL BWP of scheduling cell. When the number of scheduled cells is larger than the number of cells UE can support, the multi-cell BD/CCE budget per slot group across CCs UE will follow can be derived based on the multi-cell BD/CCE budget calculation method specified for slot-based PDCCH.

[bookmark: _Ref92449674]Proposal 3: The Rel-15/16 multi-cell BD/CCE budget calculation method specified for slot-based PDCCH monitoring should be considered as the baseline for the multi-cell BD/CCE budget calculation for slot-group based PDCCH monitoring in 480kHz and 960kHz.



Issue 8-1: Scaling of searchSpaceSwitchDelay for 480kHz and 960kHz
R1-2204603 (Nokia)
	[bookmark: _Hlk100759585][bookmark: _Hlk100759387][bookmark: _Hlk101521824]The SSSG switching delay, Pswitch, is configurable via searchSpaceSwitchDelay IE. The range of this parameter in TS 38.331 is currently set to {10…52} symbols. The minimum value for the switching delay is given by Table 10.4.-1 in TS 38.213, quoted below in Table 1. As can be seen from the table the minimum value for the switching delay, Pswitch, for sub-carrier spacing of 480kHz and 960kHz is 160 symbols and 320 symbols, respectively. Evidently this is beyond the range that can be currently signalled.
Table 1: Minimum value of  [symbols] [TS38.213]
	
	Minimum  value for
 UE processing capability 1 [symbols]
	Minimum  value for
 UE processing capability 2 [symbols]

	
	
	

	0
	25
	10

	1
	25
	12

	2
	25
	22

	3
	40
	-

	5
	160
	-

	6
	320
	-



Therefore, it would seem appropriate to adjust the range of searchSpaceSwitchDelay at least for the higher sub-carrier spacings. In context of adjusting different parameter values for higher sub-carrier spacings, scaling of the parameter value range of 120kHz sub-carrier spacing has been assumed. The scaling has been done by 4x and by 8x, for 480kHz and 960kHz sub-carrier spacings, respectively. For example, as agreed in RAN1#108e for switching timer:
	Agreement
In unit of slots, the supported values for searchSpaceSwitchTimer-r17 and PDCCHSkippingDuration for 480 kHz and 960 kHz are respectively 4x and 8x of their supported values for 120 kHz.




Thus scaling factor could be applied in case of 480kHz or 960kHz sub-carrier spacing, to increase the range of searchSpaceSwitchDelay above the minimum value set by the UE processing capability. Additional aspect that could be accounted is that the SSSG switch has been agreed to occur in slot group boundary, i.e. happening at granularity of 4 or 8 slots:
	Agreement
For multi-slot PDCCH monitoring for 480/960 kHz SCSs, the boundary of SSSG switching is always aligned with the boundary of a slot group.




Exact realization of the application delay depends naturally on the SS set configuration (i.e. point of scheduling), but having multiple values that fall within e.g. 4 slots range is not needed. Thus scaling the value range of searchSpaceSwitchDelay would seem appropriate solution. 
The applied value of the scaling factor could be further considered. As noted above, the alignment to slot boundary results implicit granularity to the realized application delay. Thus, it might be preferable to assume scaling of 8x and 16x for 480kHz and 960kHz sub-carrier spacing respectively, instead of 4x and 8x, to result some range beyond the minimum capability.
[bookmark: _Hlk101522400]Proposal: Agree that the supported values for SSSG switching delay, searchSpaceSwitchDelay, for 480kHz and 960kHz, are scaled by factor the supported values for 120kHz. The scaling factor is selected among {[4x and 8x]} or by {[8x and 16x]} for 480kHz and 960kHz respectively.




[RRC/Editorial] Issue 2-15: Missing RRC parameter pdcch-BlindDetectionCA-CombIndicator-r17
R1-2204111 (Ericsson)
	[bookmark: _Hlk100305769]According to the 2nd last last bullet in the RAN1#108-e agreement, if the UE reports values for more than one combination of the parameters pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17 in Cases 5, 6, or 7, then the network indicates which combination should be used for the purposes of allocating the BD/CCE budget to the configured serving cells. The spec editor has captured this by introducing a new RRC parameter pdcch-BlindDetectionCA-CombIndicator-r17 . For example, 38.213 Section 10 contains the following text: [38.213 Section 10]
-	else,  is the value of pdcch-BlindDetectionCAr15 from a combination of (pdcch-BlindDetectionCAr15, pdcch-BlindDetectionCAr17) that is provided by pdcch-BlindDetectionCA-CombIndicator-r17


We note that this new parameter is not included currently included in the RRC parameter spreadsheet, hence RAN2 has not yet been informed to specify this parameter.
[bookmark: _Toc101638739]Add parameter pdcch-BlindDetectionCA-CombIndicator-r17 to the updated RRC parameter spreadsheet which will be sent to RAN2 in an LS during RAN1#109-e.




[Editorial] Issue 2-10: Scope of multi-slot PDCCH monitoring being mandatory capability for UE not supporting FR2-2
R1-2204339 (NTT DOCOMO)
	Proposal 1: Adopt the following TP:
· Reason for change: UE behavior for PDCCH monitoring if monitoringCapabilityConfig is not configured is described twice, one of which have unintended impact on UE behaviors in other than FR2-2. 
· Summary of change: Remove one of the parts describing if monitoringCapabilityConfig is not configured, and clarify that the description on PDCCH monitoring granularity focuses only on when monitoringCapabilityConfig is configured. 
· Consequences if not approved: UE, including the one operating in other than FR2-2 is always required to support and perform multi-slot PDCCH monitoring
TP#1 for 38.213
	10	UE procedure for receiving control information
[Unchanged part omitted]
If a UE is provided monitoringCapabilityConfig for a serving cell, theA UE obtains an indication to monitor PDCCH on the active DL BWP of the serving cell for a maximum number of PDCCH candidates and non-overlapping CCEs 
-	per slot, as in Tables 10.1-2 and 10.1-3, if monitoringCapabilityConfig = r15monitoringcapability, or 
-	per span, as in Tables 10.1-2A and 10.1-3A, if monitoringCapabilityConfig = r16monitoringcapability, or
-	per group of  slots according to combination , as in Tables 10.1-2B and 10.1-3B, if monitoringCapabilityConfig = r17monitoringcapability or if monitoringCapabilityConfig is not provided
The remaining of this clause, including clause 10.1, considers that a UE is provided monitoringCapabilityConfig for a serving cell. If the UE is not provided monitoringCapabilityConfig for the serving cell, corresponding statements that the UE is provided monitoringCapabilityConfig for the serving cell are substituted as follows
-	for SCS configuration , the UE monitors PDCCH on the active DL BWP of the serving cell for maximum numbers of PDCCH candidates and non-overlapping CCEs per slot as in Tables 10.1-2 and 10.1-3. 
-	for SCS configuration , the UE monitors PDCCH on the active DL BWP of the serving cell for maximum numbers of PDCCH candidates and non-overlapping CCEs per group of  slots according to combination  for  and  for  as in Tables 10.1-2B and 10.1-3B.
[Unchanged part omitted]
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Annex: Text proposal for Issue 2-13
	Reason for change
For UEs reporting candidate value R = 2 for the capability parameter blindDetectFactor-r16 (corresponds to FG 16-2a-10) and for operation with multi-DCI multi-TRP, the BD/CCE capability allocation over multiple serving cells does not scale with R. Effectively, it defaults to R = 1 in which case the network and UE cannot take advantage of the full BD/CCE budget reported by the UE for PDCCH monitoring for multi-DCI mTRP. 
Summary of change
Update the formulas and supporting procedure text in 38.213 Section 10 that provide the allocation of BD/CCE budget ( and ) over multiple serving cells 
Consequences if not approved
The network and UE cannot take advantage of the full BD/CCE budget reported by a UE reporting candidate value R = 2 for the capability parameter blindDetectFactor-r16. 
>>> Begin TP#1 for Section 10 of 38.213 >>>
[bookmark: _Toc12021485][bookmark: _Toc20311597][bookmark: _Toc26719422][bookmark: _Toc29894857][bookmark: _Toc29899156][bookmark: _Toc29899574][bookmark: _Toc29917311][bookmark: _Toc36498185][bookmark: _Toc45699212][bookmark: _Toc99993833]10		UE procedure for receiving control information
*** Unchanged text is omitted ***
If a UE can support
-	a first set of  serving cells where the UE is either not provided coresetPoolIndex or is provided coresetPoolIndex with a single value for all CORESETs on all DL BWPs of each scheduling cell from the first set of serving cells, and
-	a second set of  serving cells where the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with a value 0 for a first CORESET, and with a value 1 for a second CORESET on any DL BWP of each scheduling cell from the second set of serving cells
the UE determines, for the purpose of reporting pdcch-BlindDetectionCA, pdcch-BlindDetectionCA-r17, pdcch-BlindDetectionCAr15, and pdcch-BlindDetectionCAr15 a number of serving cells as  where  is a value reported by the UE. 
If a UE indicates in UE-NR-Capability a carrier aggregation capability larger than 4 serving cells and the UE is not provided monitoringCapabilityConfig for any downlink cell or if the UE is provided monitoringCapabilityConfig = r15monitoringcapability for all downlink cells where the UE monitors PDCCH, the UE includes in UE-NR-Capability an indication for a maximum number of PDCCH candidates and for a maximum number of non-overlapped CCEs the UE can monitor per slot when the UE is configured for carrier aggregation operation over more than 4 cells. When a UE is not configured for NR-DC operation, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot that corresponds to  downlink cells, where	Comment by Author: Case 1 (Rel-15 monitoring on all cells)
-	 is  if the UE does not provide pdcch-BlindDetectionCA where  is the number of configured downlink serving cells
-	otherwise,  is the value of pdcch-BlindDetectionCA 
*** Unchanged text is omitted ***
If a UE indicates in UE-NR-Capability a carrier aggregation capability larger than four downlink cells, the UE includes in UE-NR-Capability an indication for a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs that the UE can monitor per group of  slots when the UE is configured for carrier aggregation operation over more than four downlink cells for which the UE is provided monitoringCapabilityConfig = r17monitoringcapabilitywith SCS configuration . When a UE is not configured for NR-DC operation for all downlink cells where the UE monitors PDCCH, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per group of  slots that corresponds to  downlink cells, where	Comment by Author: Case 4 (Rel-17 PDCCH monitoring on all cells)
-	 is  the number of configured downlink cells if the UE does not provide pdcch-MonitoringCABlindDetectionCA-r17, where  is the number of configured downlink serving cells
-	otherwise,  is the value of pdcch-MonitoringCABlindDetectionCA-r17
When the UE is configured for carrier aggregation operation over more than 4 cells, the UE does not expect to monitor per group of  slots a number of PDCCH candidates or a number of non-overlapped CCEs that is larger than the maximum number as derived from the corresponding value of .
*** Unchanged text is omitted ***
If a UE indicates in UE-NR-Capability a carrier aggregation capability larger than one downlink cell with monitoringCapabilityConfig = r15monitoringcapability or larger than one downlink cell with monitoringCapabilityConfig = r17monitoringcapability, the UE includes in UE-NR-Capability an indication for a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs the UE can monitor for downlink cells with monitoringCapabilityConfig = r15monitoringcapability or for downlink cells with monitoringCapabilityConfig = r17monitoringcapability when the UE is configured for carrier aggregation operation over more than two downlink cells with at least one downlink cell with monitoringCapabilityConfig = r15monitoringcapability and at least one downlink cell with monitoringCapabilityConfig = r17monitoringcapabilityhas SCS configuration . When a UE is not configured for NR-DC operation, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot or per group of  slots that corresponds to  downlink cells or to  downlink cells, respectively, where	Comment by Author: Case 5 (Mix of Rel-15 and Rel-17 PDCCH monitoring)
-	 is  the number of configured downlink cells if the UE does not provide pdcch-BlindDetectionCAr15, where  is the number of configured downlink serving cells
-	otherwise, 
-	if the UE reports only one combination of (pdcch-BlindDetectionCAr15, pdcch-BlindDetectionCAr17),  is the value of pdcch-BlindDetectionCAr15 
-	else,  is the value of pdcch-BlindDetectionCAr15 from a combination of (pdcch-BlindDetectionCAr15, pdcch-BlindDetectionCAr17) that is provided by pdcch-BlindDetectionCA-CombIndicator-r17
and
-	 is  the number of configured downlink cells if the UE does not provide pdcch-BlindDetectionCAr17, where  is the number of configured downlink serving cells
-	otherwise, 
-	if the UE reports only one combination of (pdcch-BlindDetectionCAr15, pdcch-BlindDetectionCAr17),  is the value of pdcch-BlindDetectionCAr17 
-	else,  is the value of pdcch-BlindDetectionCAr17 from a combination of (pdcch-BlindDetectionCAr15, pdcch-BlindDetectionCAr17) that is provided by pdcch-BlindDetectionCA-CombIndicator-r17
*** Unchanged text is omitted ***
When the UE is configured for carrier aggregation operation over more than two downlink cells with at least one downlink cell with monitoringCapabilityConfig = r15monitoringcapability, at least one downlink cell with monitoringCapabilityConfig = r17monitoringcapability, and no downlink cell with monitoringCapabilityConfig = r16monitoringcapability, the UE does not expect to 
-	monitor per slot a number of PDCCH candidates or a number of non-overlapped CCEs that is larger than the maximum number as derived from the corresponding value of , and 
-	monitor per group of  slots a number of PDCCH candidates or a number of non-overlapped CCEs that is larger than the maximum number as derived from the corresponding value of 
*** Unchanged text is omitted ***
[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc36498186][bookmark: _Toc45699213][bookmark: _Toc99993834][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
*** Unchanged text is omitted ***
If a UE 
[bookmark: _Hlk23024772]-	does not report pdcch-BlindDetectionCA , pdcch-BlindDetectionCA-r17, pdcch-BlindDetectionCAr15, or pdcch-BlindDetectionCAr15 or is not provided BDFactorR, 
-	reports pdcch-BlindDetectionCA, pdcch-BlindDetectionCA-r17, pdcch-BlindDetectionCAr15, or pdcch-BlindDetectionCAr15, the UE can be indicated by BDFactorR either  or 
If a UE is configured with  downlink cells for which the UE is not provided monitoringCapabilityConfig, or is provided monitoringCapabilityConfig = r15monitoringcapability and is not provided CORESETPoolIndex, with associated PDCCH candidates monitored in the active DL BWPs of the scheduling cells using SCS configuration  where , the UE is not required to monitor, on the active DL BWPs of the scheduling cells, 	Comment by Author: Case 1 (Rel-15 PDCCH monitoring on all cells)
-	more than  PDCCH candidates or more than  non-overlapped CCEs per slot for each scheduled cell when the scheduling cell is from the  downlink cells, or
-	more than  PDCCH candidates or more than  non-overlapped CCEs per slot for each scheduled cell when the scheduling cell is from the  downlink cells
-	more than  PDCCH candidates or more than  non-overlapped CCEs per slot for CORESETs with same coresetPoolIndex value for each scheduled cell when the scheduling cell is from the  downlink cells
 is replaced by , if a UE is configured with downlink cells for which the UE is provided both monitoringCapabilityConfig = r15monitoringcapability and monitoringCapabilityConfig = r16monitoringcapability.
If a UE 
-	is configured with  downlink cells for which the UE is not provided monitoringCapabilityConfig, or is provided monitoringCapabilityConfig = r15monitoringcapability and is not provided coresetPoolIndex, 
-	with associated PDCCH candidates monitored in the active DL BWPs of the scheduling cell(s) using SCS configuration , where , and
-	a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, 
[bookmark: _Hlk530114396]the UE is not required to monitor more than   PDCCH candidates or more than  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells.  is replaced by if a UE is configured with downlink cells for which the UE is provided both monitoringCapabilityConfig = r15monitoringcapability and monitoringCapabilityConfig = r16monitoringcapability.
For each scheduled cell from the  downlink cells, the UE is not required to monitor on the active DL BWP with SCS configuration  of the scheduling cell more than  PDCCH candidates or more than  non-overlapped CCEs per slot.
For each scheduled cell from the  downlink cells, the UE is not required to monitor on the active DL BWP with SCS configuration  of the scheduling cell 
-	more than  PDCCH candidates or more than  non-overlapped CCEs per slot
-	more than  PDCCH candidates or more than  non-overlapped CCEs per slot for CORESETs with same coresetPoolIndex value
*** Unchanged text is omitted ***
If a UE is configured with   downlink cells for which the UE is provided monitoringCapabilityConfig = r17monitoringcapability for with SCS configuration  in the active DL BWPs of the scheduling cells, and with   of the   downlink cells using any combination  for a group of  slots for PDCCH monitoring, where , , the UE is not required to monitor, on the active DL BWP of the scheduling cell, 	Comment by Author: Case 4 (Rel-17 PDCCH monitoring on all cells)
· more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots for each scheduled cell when the scheduling cell is from the  downlink cells, or.
· more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots for each scheduled cell when the scheduling cell is from the  downlink cells, or
· more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots for CORESETs with same coresetPoolIndex for each scheduled cell when the scheduling cell is from the  downlink cells.
 If the UE is configured with downlink cells for which the UE is provided monitoringCapabilityConfig = r15monitoringcapability and downlink cells for which the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the active DL BWPs,  is replaced by . If the UE is configured with downlink cells for which the UE is provided monitoringCapabilityConfig = r16monitoringcapability and downlink cells for which the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the active DL BWPs,  is replaced by . If the UE is configured with downlink cells for which the UE is provided monitoringCapabilityConfig = r15monitoringcapability and monitoringCapabilityConfig = r16monitoringcapability and downlink cells for which the UE is provided monitoringCapabilityConfig = r17monitoringcapabilitywith SCS configuration  for the active DL BWPs,  is replaced by . If, for one or more of the cells, the UE is provided with monitoringCapabilityConfig = r16monitoringcapability, the UE assumes .	Comment by Author: Case 5	Comment by Author: Case 6, 7
If a UE is configured  downlink cells with for which the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the active DL BWPs of the scheduling cells, and with   of the   downlink cells using any combination  for a group of  slots for PDCCH monitoring, where  , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than	Comment by Author: Case 4

PDCCH candidates, or more than 

non-overlapped CCEs, per group of  slots on the active DL BWP(s) of scheduling cell(s) from the    downlink cells where    is a number of configured cells with associated PDCCH candidates monitored in the active DL BWPs of the scheduling cells using SCS configuration . If the UE is configured   downlink cells for which the UE is provided both monitoringCapabilityConfig = r15monitoringcapability or monitoringCapabilityConfig = r16monitoringcapability, and monitoringCapabilityConfig = r17monitoringcapability for the active DL BWP,  is replaced by , or by , or by , respectively, and 	Comment by Author: Fixed error spotted by Huawei	Comment by Author: Case 5, 6, 7	Comment by Author: Fixed error spotted by Huawei


and  is one of , , or , respectively. If, for one or more of the cells, the UE is provided with monitoringCapabilityConfig = r16monitoringcapability, the UE assumes .
For each scheduled cell from the  downlink cells using any combination  for a group of  slots, the UE is not required to monitor on the active DL BWP with SCS configuration  of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots.
For each scheduled cell from the  downlink cells using any combination  for a group of  slots, the UE is not required to monitor on the active DL BWP with SCS configuration  of the scheduling cell, 
· more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots
· more than more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots for CORESETs with the same coresetPoolIndex value.

*** Unchanged text is omitted ***
>>> End TP >>>
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For the purpose of BD/dﬁE budget determination for PDCCH monitoring for u = 6, if more than one of the PDCCH
monitoring (X, Y) capability combinations supported by a UE comply with all configured search space sets, then
the UE selects X; and thereby Ml',']';cx(’:gs’y’)"‘ and CTeXAXsYE \alyes corresponding to the complying

PDCCH
. . . (X5 Ys). (X5, Ys).
combination with the largest M{,’;gcgl‘ D# and C];']';c“c(ﬂ‘ DH values.

Notel: This determination of X; may be independent of the size of monitoringSlotsWithinSlotGroup
discussed in the context of search space configuration.





