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Introduction
From the previous round of discussions, the following have been agreed:
Agreement
When DL DCI is transmitted via PDCCH repetition, for PUCCH resource determination for HARQ-Ack when the corresponding PUCCH resource set has a size larger than eight, starting CCE index and number of CCEs in the CORESET of one of the linked PDCCH candidates is applied, and option 2 is supported
· Option 2: The one with the lowest SS set ID is applied.
· FFS: Support of Option 2 does not mean PDCCH repetition based on two linked search space set within one CORESET is supported


Agreement
For PDSCH rate matching around the scheduling DCI in the case of PDCCH repetition, the previous agreement for FR1 also applies to FR2.

Agreement
For number of BDs corresponding to two PDCCH candidates that are linked for PDCCH repetition, support
· UE reports one [or more] number(s) as required number of BDs for the two PDCCH candidates
· Candidate values: 2, 3.
· FFS: Default behaviour
· FFS: Whether one of the candidate values imply that UE supports soft combining
· FFS: Whether additional candidate values are supported (e.g. non-integer numbers)
· FFS: RRC configuration based on reported UE capability

Agreement
If a PDSCH with mapping Type B is scheduled by a DCI in PDCCH candidates that are linked for repetition
· For the purpose of the earliest time that the PDSCH can be scheduled as well as for the purpose of the reference symbol for SLIV (when UE is configured with ReferenceofSLIV-ForDCIFormat1_2, and when receiving the PDSCH scheduled by DCI format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI with K0=0), a reference candidate is used. Select one among the following:
· Alt1: The candidate that starts later in time
· Alt3: The candidate that starts earlier in time
· FFS: How to define  for PDSCH processing time in this case

Furthermore, issue 4 (applicability to single-TRP), inter-slot PDCCH repetition, CORESETPoolIndex-related discussions, and BWP switching may not require further discussions for now based on the inputs.
In addition, FL Proposal 4 and 10 are being discussed using the reflector directly.
Overlapping a linked candidate with an individual candidate
For this proposal, more discussions seem to be required. For this purpose, let’s first focus on the first bullet of the previous FL Proposal:
FL Proposal 9: When one of the linked PDCCH candidates uses the same set of CCEs as an individual (unlinked) PDCCH candidate, and they both are associated with the same DCI size, scrambling, and CORESET:
· The individual PDCCH candidate is not counted for monitoring, and if a DCI is detected, it is interpreted based on Rel. 17 PDCCH repetition rules (wrt reference PDCCH candidate).
· Whether a max limit on such number of overlapping candidates is needed can be discussed as part of UE capability discussions.
· FFS: The case that two linked candidates (not linked with each other, but linked with other candidates) overlap, e.g., candidates 1 and 3 overlap, where candidates 1 and 2 are linked, and candidates 3 and 4 are linked.
 
For easier tracking of the discussions and without loss of generality, let’s assume that the linked PDCCH candidates are 1 and 2, and the individual PDCCH candidate is 3. PDCCH candidate 1 is associated with SS set x, PDCCH candidate 2 is associated with SS set y, and PDCCH candidate 3 is associated with SS set z. The condition in the main part of the proposal is that PDCCH candidates 1 and 3 have the same CCEs, same CORESET, same scrambling, and the same DCI size.
Based on companies input and considering the example above, there seem to be 3 options for discussion:
· Option 1 (Original FL proposal): PDCCH candidate 3 is not counted.
· Detected DCI is always interpreted based on PDCCH repetition rules.
· This does not impact how linked PDCCH candidates are counted.
· Option 2 (using Rel. 15 rule directly): The candidate with higher SS set ID is not counted.
· Detected DCI is interpreted based on Rel. 15/16 rules if x>z, and is interpreted based on PDCCH repetition rules otherwise.
· In the case of x>z (PDCCH candidate 1 is not counted), the impact to PDCCH candidate 2 requires discussions.
· Option 3 (Ericsson’s suggestion):
· If min(x,y)>z, PDCCH candidate 1 is not monitored
· Detected DCI is interpreted based on Rel. 15/16 rules
· The impact to PDCCH candidate 2 requires discussions
· Otherwise, PDCCH candidate 3 is not counted
· Detected DCI is interpreted based on PDCCH repetition rules

@ Ericsson, OPPO: In my understanding, there is effectively no priority in the case of Rel. 15 for the purpose of this rule. In Rel. 15, there is no difference if PDCCH candidate 1 or 3 is not counted (or which of them is counted). The two candidates are exactly the same and cannot be differentiated by the UE. Furthermore, there is no ambiguity between them wrt interpretation of the DCI, i.e., it makes no difference whether UE assumes a decoded candidate is associated with SS set x or SS set z. Even though the existing text in 38.213 is based on not counting the candidate in higher SS set ID, it would have made no difference for the purpose of this rule. This is not the case when PDCCH candidate 1 is linked with PDCCH candidate 2.
@ vivo: Indeed, the cases that you mentioned may also be related, but let’s first start with the simpler case as suggested above. For example, for item number 1 and 3 that you mentioned, the overbooking / QCL-TypeD prioritization is done after the rule related to overlapping candidates in 38.213 (hence there may be no impact by default unless if we switch the order of operations).
@ all: Let’s have some further technical discussions on pros / cons of Options 1-3 above focusing on the example mentioned above: 
	Company
	Comments

	LG
	There is no strong motivation to prioritize linked candidate always. With Option 2 or 3, gNB manages priority between linked candidate and individual candicate based on SS set ID with flexibility. So, we are okay with Option 2 or 3.

	Lenovo/MotM
	It is preferred that Rel.15 principle can be reused here with high priority for counting overlapping candidate from smaller space set ID. The motivation for prioritizing linked candidates needs being clarified. For the first bullet of option 3, the condition is making comparison between minimum linked search space set index and individual candidate set index, i.e. min(x,y)>z. Another option may be just making comparison between index of the linked search space set with overlapping candidate and index of individual search space set. The monitoring behavior can be discussed together with new issue 5. 

	Apple
	We are open to option 1 and 3. But we think for option 3, candidate 2 should not be monitored as well. Maybe we can discussion issue in section 8 first and then come back.

	OPPO
	We support prefer to reuse Rel-15 mechanism (i.e., Option 2). Based on Option 2, the same purpose of Option 1 and Option 2 can be achieve by proper configurations of SS set IDs 

	CMCC
	We are fine with Option 1 and 3. And the behavior might be related with the solution for new issue 5. We can discuss this issue later, after solving the new issue 5.

	ZTE
	We can further study this issue.  In our view, it is weird for gNB to configure x > z > y.  We can always ensure both x and y > z, or both x and y < z. 

	vivo
	Besides three Options listed by FL, we prefer to add Option4 and Option5 in round1 discussion.
· Option 4: distinguished by different RNTI. 
FFS: how to configure/acquire different RNTI.
S-TRP based PDCCH repetition and M-TRP based PDCCH repetition can use different RNTI, e.g. one C-RNTI is for S-TRP, another nominal C-RNTI for M-TRP. We think the decoding of polar cost most time of BD but complexity of CRC is negligble. 
· Option 5: distinguished by Aggregation level
RRC can configure linked SS sets with some AL configuration(e.g. { AL4, AL8}) for M-TRP, meanwhile, configure another PDCCH candidate with some AL configuration (e.g. {AL4, AL8, AL16}) for S-TRP. In some special slots,  PDCCH candidate assumed AL4 or AL8 maybe fully overlaps. 
In order to solve the ambiguity of Proposal 9, a rule can be defined:  when this case appears based on RRC configuration,  UE only expect AL#value1 for M-TRP based PDCCH repetition and AL#value2 for S-TRP based PDCCH at the moment, and #value1 is different from #value2.  


	Nokia 
	We are fine to list down the options and further study the best approach. 

	CATT
	Option 2 and option 3 are slightly preferred. The difference between option 2 and option 3 is whether two linked PDCCH candidates are counted jointly or sepearately towards BD/CCE limits. Therefore, we suggest to discuss basic BD/CCE principles with the consideration of PDCCH repetition first, and then revisit this issue.

	Huawei, HiSilicon
	Support the FL proposal. We prefer Option 1. For Option 2 and 3, if the overlapped candidate (1 and 3) is treated as individual, then how to treat candidate 2 would be a problem as also pointed out by FL. Maybe candidate 2 can be treated as another individual candidate, however, it is not an efficient way as it is allocated for repetition. 

	Convida Wireless
	Prefer Option 2.

	Samsung
	We are fine for option 2.

	MediaTek
	Support the proposal. We support option 1. We think dropping individual candidates is better approach because linked candidates provide the better performance with soft combining. Also, it is the simplest solution because we don’t have to define the rule when one of linked candidate is dropped.

	QC
	Support Option 1. From UE complexity point of view, Options 2 and 3 are not acceptable to us. In Rel. 15, there is no difference which candidate is dropped. In this case, Options 2 and 3 result in different interpretation of DCI based on SS set ID, and this can change from slot to slot. Also, as mentioned before, we would like to have a max limit on such number of overlaps. 
In any case, we are fine to list different options and further discuss in the next meeting.

	Futurewei
	Open to Option 1 and Option 3, but Option 1 seems to be the simplest solution and is preferred.

	Intel
	We cannot accept option1 because this increases latency for the individual PDCCH candidate and overlapping is typical usage scenario as discussed in last meeting. If PDCCH candidate 3 occurs before in time than PDCCH candidate 2, why should it be considered delayed?  We think option 2 is better for gNB planning of SS set-ID prioritization (We support option 3 from new issue 5 – in this case, option 2 and option 3 are equivalent) In short, we support option 2 here.

	Fujitsu
	Prefer Option 1.



FL Update
There seem to be different preferences, and the views are not converged. Hence. This issue requires further discussion and we can list the options / issues and further study the impact. For this purpose, the following proposal is suggested. 
@ vivo: I added your suggestions in bracket as additional options, but it is not clear to me which candidate is not counted for monitoring in the options that you listed. Note that one issue from the previous note is which candidate should not be counted for monitoring. Another issue is how to distinguish a detected DCI. For example, if UE tries soft combining and detects sTRP RNTI (which is possible when gNB did not transmit the second linked candidate but the SINR of the first candidate is good enough), is it expected to follow Rel. 15/16 rules or Rel. 17 PDCCH repetition rules?
Updated FL Proposal 9: When one of the linked PDCCH candidates uses the same set of CCEs as an individual (unlinked) PDCCH candidate, and they both are associated with the same DCI size, scrambling, and CORESET, for the purpose of BD counting and interpretation of a detected DCI, select one option among the following:
· Option 1: The individual candidate is not counted for monitoring 
· Interpretation of the detected DCI is based on Rel. 17 PDCCH repetition rules (wrt reference PDCCH candidate).
· Option 2: The candidate in a higher SS set ID is not counted for monitoring
· Interpretation of the detected DCI depends on which candidate is not counted (either based on Rel. 15/16 rules or based on Rel. 17 PDCCH repetition rules).
· FFS: Impact to the other linked PDCCH candidate
· Option 3: The candidate associated with SS set(s) with lower priority is not counted for monitoring, where for two linked SS sets, the priority is according to one of the two SS sets with a lower SS set ID
· Interpretation of the detected DCI depends on which candidate is not counted (either based on Rel. 15/16 rules or based on Rel. 17 PDCCH repetition rules).
· FFS: Impact to the other linked PDCCH candidate
· [Option 4: distinguished by different RNTI]
· [Option 5: distinguished by Aggregation level]
· FFS: Whether a max limit on number of such overlaps is needed.

	Company
	Comments

	NTT Docomo
	Support the proposal. 

	LG
	Support Option 2 or 3. With Option 2 or 3, gNB can control priority between linked candidate and individual candidate based on SS set ID with flexibility. 

	QC
	Ok to list different options and decide in the next meeting. As mentioned before, our preference is Option 1 due to a) not impacting the other linked candidate b) A more consistent behavior with manageable (subject to the max limit) UE complexity.

	Lenovo/MotM
	Support the proposal. We slightly prefer option 2 since it is based on straight extension with Rel.15 principle.

	Samsung
	Support Option 2. For further discussion on the linked candidate, we suggest the outcome to be aligned with the agreement on New Issue 5

	CMCC
	Support the proposal. Our first preference is Option 3. Our second preference is Option 2.
The gNB could decide the priority of individual and linked candidates by configuring their SS set ID, which gives NW more flexibility.

	ZTE
	Ok in principle.
But could someone make option 4 and 5 clearer? I don’t know what they are based on the wording

	NEC
	We are fine with the proposal, and selection can be done in next meeting.

	Fraunhofer IIS/HHI
	Support the proposal

	Xiaomi
	Support the proposal, and prefer Option 2 or 3. Option 1 is a special case of Option 2 or Option 3.

	vivo
	@ FL. thanks for your consideration. 
There are two things here, distinguishing detected DCI and BD counting
With Option4, we are addressing the issue of how to distinguish the detected DCI belonging to S-TRP or M-TRP. In the following figure, UE monitor PDCCH in red candidate and performs CRC check with RNTI for S-TRP and M-TRP. If CRC is successful with RNTI for S-TRP, UE will not monitor the second blue candidate and follows Rel-16 rule, and BD is counted on SS with lowest ID. If CRC is successful with RNTI for M-TRP in red candidate or by soft bits combing with blue candidate, then UE follows Rel-17. 



Option5 is from another perspective with some restriction, for example gNB avoids scheduling using overlapping candidates, gNB can choose different AL for STRP or MTRP transmission other than overlapping candidates.  

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Regarding BD count, which can be decoupled be with DCI distinguishing. For example, take 1 BD count in overlapped candidate always in lowest SS set ID when calculating overbooking. 

Furthermore, other issues, for example, if option1 is supported, when PDCCH CSS format is carried in S-TRP search space, does it mean that PDCCH CSS is dropped? In 38.213, CSS has higher priority than USS.

More study is needed one different options, down select in next meeting. 

	MediaTek
	Support the proposal. We prefer option 1. We think dropping individual candidates is better approach because linked candidates provide the better performance with soft combining. Also, it is the simplest solution. We don’t need to consider cases in subbullets. Somehow, this is related to the below new issue 5. 


	Futurewei
	Support the proposal. Option 1 is preferred. The linked candidate may be for a URLLC transmission and should have higher priority due to its high reliability requirement and/or urgency. This is also a much simpler solution.

	Fujitsu
	Support the proposal. Prefer option 1 which is the simplest solution.  



FL Update 2
All companies support the proposal. A minor clarification is added below based on the comments from ZTE and vivo. This will be reported as an offline agreement.
@ Samsung: In new issue 5, we consider the legacy Rel. 15/16 rules that result in dropping. The issue here is due to Rel. 17 PDCCH repetition (for Options 2 and 3). I think it should be ok to not combine the two issues for now. It can be further discussed in the next meeting if there is a strong dependency between the two.
@ ZTE: I tried to make Options 4 and 5 a bit more clear based on the explanations from vivo, but since the details of those are still not fully clear to me, I will leave it to the supporting companies if they want to clarify it further.
@ vivo: Please check if I accurately captured what you have in mind.
Updated FL Proposal 9 (offline agreement): 
When one of the linked PDCCH candidates uses the same set of CCEs as an individual (unlinked) PDCCH candidate, and they both are associated with the same DCI size, scrambling, and CORESET, for the purpose of BD counting and interpretation of a detected DCI, select one option among the following:
· Option 1: The individual candidate is not counted for monitoring 
· Interpretation of the detected DCI is based on Rel. 17 PDCCH repetition rules (wrt reference PDCCH candidate).
· Option 2: The candidate in a higher SS set ID is not counted for monitoring
· Interpretation of the detected DCI depends on which candidate is not counted (either based on Rel. 15/16 rules or based on Rel. 17 PDCCH repetition rules).
· FFS: Impact to the other linked PDCCH candidate
· Option 3: The candidate associated with SS set(s) with lower priority is not counted for monitoring, where for two linked SS sets, the priority is according to one of the two SS sets with a lower SS set ID
· Interpretation of the detected DCI depends on which candidate is not counted (either based on Rel. 15/16 rules or based on Rel. 17 PDCCH repetition rules).
· FFS: Impact to the other linked PDCCH candidate
· The following options can be also considered for the purpose of resolving ambiguity for interpretation of the detected DCI
· Option 4: distinguished by different RNTIs defined for the linked candidate versus the individual candidate
· Option 5: distinguished by Aggregation level restrictions that can be expected by the UE in the case of overlap
· FFS: Whether a max limit on number of such overlaps is needed.

New Issue 5: When one of linked PDCCH candidates is dropped 
In Rel. 15/16, there are a number of rules that result in not monitoring / dropping PDCCH candidates. In those cases when the dropped PDCCH candidate is linked with another PDCCH candidate, there seem to be three options wrt how linked PDCCH candidates should be treated at high-level:
· Option 1: Still monitor the candidate that is not dropped, and interpret the DCI based on Rel. 17 PDCCH repetition rules
· Option 2: Still monitor the candidate that is not dropped, and interpret the DCI based on Rel. 15/16 rules (the candidate becomes unlinked / individual)
· [bookmark: _Hlk69254054]Option 3: Both linked candidates are dropped if at least one of them is dropped.

With regard to Rel. 15/16 rules, here is a list (may not be exhaustive list, so please bring-up other similar cases):
Case 1: Overlap with SSB
For monitoring of a PDCCH candidate by a UE, if the UE 
- has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and 
- does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
- at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in SIB1, 
the UE is not required to monitor the PDCCH candidate.
Case 2: Overlap with rate matching resources
If a UE is provided resourceBlocks and symbolsInResourceBlock in RateMatchPattern, or if the UE is additionally provided periodicityAndPattern in RateMatchPattern, the UE can determine a set of RBs in symbols of a slot that are not available for PDSCH reception as described in [6, TS 38.214]. If a PDCCH candidate in a slot is mapped to one or more Res that overlap with Res of any RB in the set of RBs in symbols of the slot, the UE does not expect to monitor the PDCCH candidate.
Case 3: TDD DL/UL related conflicts
For a set of symbols of a slot that are indicated to a UE as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE does not receive PDCCH, PDSCH, or CSI-RS when the PDCCH, PDSCH, or CSI-RS overlaps, even partially, with the set of symbols of the slot.

For a set of symbols of a slot corresponding to a valid PRACH occasion and Ngap symbols before the valid PRACH occasion, as described in Clause 8.1, the UE does not receive PDCCH, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.

For a set of symbols of a slot indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE detects a DCI format 2_0 providing a format for the slot using a slot format value other than 255 
- if one or more symbols from the set of symbols are symbols in a CORESET configured to the UE for PDCCH monitoring, the UE receives PDCCH in the CORESET only if an SFI-index field value in DCI format 2_0 indicates that the one or more symbols are downlink symbols

For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS in a set of symbols of a slot, the UE receives the PDCCH, the PDSCH, the CSI-RS, or the DL PRS if the UE does not detect a DCI format that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in at least one symbol of the set of symbols of the slot; otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS, or the DL PRS in the set of symbols of the slot.
[bookmark: _Hlk69254706]Case 4: QCL-TypeD prioritization rule among CORESETs result in one of the linked candidates not being monitored.
Case 5: Overbooking results in one of the linked candidates not being monitored (the overbooking aspect can be discussed separately if needed since enhacements to overbooking itself have been proposed by multiple companies).

Please share your view about Options 1-3 and Cases 1-5 above:
	Company
	Comments

	LG
	If UE still monitors the candidate that is not dropped, it has an impact on not only DCI interpretation but also number of BD since combining based BD needs two candidates. We would like to discuss this issue together in case of Option 1 and 2. 
In Option 2, UE have different DCI interpretation depending on whether both DCI are monitored or only one of DCI is monitored. However, if UE misses DCI indicating RateMatchPattern in case 2, there is different DCI interpretation between gNB and UE. We are open to Option 1 and 3 without such ambiguity 

	Lenovo/MotM
	We prefer option 3 on account of the following benefits: 1. Monitoring only one PDCCH candidate can not guarantee PDCCH performance/ reliability. Alt.3 can avoid the negative impact by miss-detection PDCCH with only one candidate, e.g. capacity loss from PDSCH transmission scheduled by missing PDCCH, larger transmission delay by missing PDCCH, etc.; 2. Option 3 is friendly to realize on account that it avoids decoding scheme switching for candidate pair without dropping candidate and candidate pair with one dropping candidate in the linked search space sets.

In addition to mentioned case 1-5, the following case may be also considered, where legacy behaviour is shown in the corresponding text box
1.  Resources for linked PDCCH candidates collide with RE of lte-CRS-ToMatchAround, or of LTE-CRS-PatternList-r16If at least one RE of a PDCCH candidate for a UE on the serving cell overlaps with at least one RE of lte-CRS-ToMatchAround, or of LTE-CRS-PatternList-r16, the UE is not required to monitor the PDCCH candidate.

2. Resources for linked PDCCH candidates collide with any RB from RB sets that are indicated as unavailable for receptions by DCI format 2_0If a UE is provided availableRB-SetPerCell-r16, the UE is not required to monitor PDCCH candidates that overlap with any RB from RB sets that are indicated as unavailable for receptions by DCI format 2_0 as described in Clause 11.1.1.


3. Resources for linked PDCCH candidates collide with reserved PRB(s) and OFDM symbol(s) indicated by DCI format 2_1 where UE may assume no transmission intended for the UE.DCI format 2_1 is used for notifying the PRB(s) and OFDM symbol(s) where UE may assume no transmission is intended for the UE. 
The following information is transmitted by means of the DCI format 2_1 with CRC scrambled by INT-RNTI:
-	Pre-emption indication 1, Pre-emption indication 2, …, Pre-emption indication N


 

	Apple
	Support option 3

	OPPO
	We prefere Option 1 as it can provide more opportunities for scheduling and reduce the latency of services. 

	CMCC
	We prefer Option 1 for the following reasons:
For Option 2, UE might interpret one PDCCH candidate in different way depending on the other linked candidate is onitored or not, which may case unaligned understanding on the PDCCH transmission between UE and gNB.
Besides, it seems a little wasteful on PDCCH candidate in Option 3 and the reliability of PDCCH repetition will be influenced, either.

	ZTE
	Support option 2.   Option 3 causes resource wastes since the other PDCCH can still be used to schedule transmission. Option 1 also causes waste since 2 or 3 BDs are counted for an individual PDCCH candidate. 

	Vivo
	We support Option1. 
Since the PDCCH candidates are configured with repetition eventhough one of them is not transmitted in some slots due to the above reasons. 
We also suggest the dropping rule does not affect the overbooking rule because overbooking count is usually based on RRC configuration rather than dynamic calculation per slot.

	Nokia
	Support option 2. We think that it is not required to define anything nw here as the procedure for dropping does not have to depend on linking or not. Also, it is not required to mention the other candidate’s monitoring as it is up to UE implementation ad BDs are already counted based on a given assumption. 

	CATT
	Option 3 is slightly preferred to minimize standardization impact.

	Huawei, HiSilicon
	We support option 3 to guarantee the PDCCH reliability.

	Convida Wireless
	We prefer Option 1 as it allows more flexible scheduling and lower latency.  

	Samsung
	We agree with Option1 since we believe it provides better flexibility in transmitting PDCCH. Though Option1 doesn’t provide any additional reliability enhancement as one of the candidates is dropped, we still believe it is better to still consider the candidate which is not dropped for PDCCH decoding.  Also we believe dropping both the candidates as indicated in Option3 may not provide any benefit over Option1. 

For the cases1-5 we are open for discussion. 

	MediaTek
	Support option 3

	QC
	Our first preference is Option 1. Our second preference is Option 3. Option 2 does not work as missing DCIs can create ambiguity.

	Futurewei
	Support Option 2. 

	Intel
	Option 3 because the current design is consistent with the fact that individual PDCCH candidates are not used in the linked SS-sets. Also cleaner specification.

	Fujitsu
	Support option 3.



FL Update
Based on the comments above, the following proposal can be considered:
@ LG, vivo: Potential impact (or no impact) to BD count is listed as FFS.
@ Lenovo/MotM: Thanks for pointing out the additional cases. They are captured in the Proposal. For the last one (DCI format 2_1), I am not entirely sure if it means that PDCCH candidate is not monitored. Nevertheless, it is listed for further study.
FL Proposal 11: For PDCCH repetition with two linked candidates, if due to Rel. 15/16 procedures, one of the linked candidates is not monitored (is dropped), select one option from Options 1-3:
· Option 1: UE still monitors the linked candidate that is not dropped and interprets the DCI based on Rel. 17 PDCCH rules (wrt reference PDCCH candidate)
· Option 2: UE still monitors the linked candidate that is not dropped and interprets the DCI based on Rel. 15/16 rules (the PDCCH candidate becomes an individual / unlinked candidate)
· Option 3: Even the candidate that is not dropped is not monitored (Both linked candidates are dropped if at least one of them is dropped)
· FFS: Which of the following Rel. 15/16 rules are applicable for this purpose:
· Case 1: Overlap with SSB
· Case 2: Overlap with rate matching resources: RateMatchPattern, lte-CRS-ToMatchAround, or LTE-CRS-PatternList-r16, availableRB-SetPerCell-r16
· Case 3: Due to TDD DL/UL related conflicts: Overlap with semi-static / dynamic UL symbols or overlap with PRACH
· Case 4: QCL-TypeD prioritization rule among CORESETs result in one of the linked candidates not being monitored
· Case 5: Overbooking results in one of the linked candidates not being monitored
· Case 6: Overlap with reserved PRB(s) and OFDM symbol(s) indicated by DCI format 2_1 where UE may assume no transmission intended for the UE
· Other cases are not precluded
· FFS: Whether there is an impact to BD count 

	Company
	Comments

	NTT Docomo
	Support the proposal. Our first preference is option3, second preference is option1.

	LG
	Support the proposal. We are fine with option 1 or 3. Option 2 causes ambiguity on interpretation of the remaining candidate between gNB and UE when dropping occurs dynamically.

	QC
	Support the proposal. Our preference is option 1.

	Lenovo/MotM
	Thanks for updating. Support the proposal. Our preference is option 3.

	Samsung
	Support the proposal. And regarding the Options, we believe Option 1 is more suitable as the dropped candidate can be either candidate 1 or candidate 2. Since the UE behavior is defined only w.r.t the reference candidate and not based on the candidate which is not dropped, having a Rel-15/16 behavior for the candidate which is not dropped will not work. So Option2 will result in PDSCH failure, based on which candidate is dropped. 

	CMCC
	Support the proposal and prefer Option 1.
In Option 2, there might be an ambiguity on the interpretation of the remaining candidate between gNB and UE if one linked candidate is dropped.

	ZTE
	Could FL clarify what does this sentence ‘interprets the DCI based on …’ mean in option 1 and 2? So far, we define reference PDCCH, for many use cases, e.g. default beam, SLIV, some other time offset, etc. to determine the scheduling information of PDSCH.  Which motivation is for? 
Or it is just for BD counter? For example, can I understand option 1 is : UE still monitors the linked candidate that is not dropped and counts BD number as same as Rel. 17 PDCCH rules?
Sorry for the late question. 

	NEC
	Support the proposal. And regarding applicable case, case of PDCCH candidate overlapping with a time duration where UE is not required to transmit or receive based on BWP switching should also be included.

	Fraunhofer IIS/HHI
	Support the proposal. Prefer Option 1. The first FFS regarding the Rel-15/16 rules can be moved as a sub-bullet of option 2 instead of keeping it common for all options.

	Xiaomi
	Support the proposal, and we support Option 1 as the first preference and Option 3 as the second preference.

	Vivo
	Support Option1. 
1. Following agreement has been reached.
	Agreement
For PDCCH repetition, support linking two SS sets by RRC configuration:


Since linkage is RRC configured Rel-17 rule including timeline should be followed even if one of PDCCH candidate is dropped due to collision, Option2 is not aligned with the agreement and should not be considered. 

Regarding Option3, we do not see the motivation and do not understand from supportive companies’ arguments in last round why option3 is best choice. In the discussion of PDCCH congestion in BD count, all of companies agreed that gNB can transmit one of PDCCH candidate if the other one is dropped due to congestion. Why it is not taken into account here? We think gNB transmits one of PDCCH candidates is better than nothing in current issue. Option3 is not good choice and should not be considered.

On FFS, BD number is counted for overbooking even though the PDCCH candidate is dropped at some special slots in Rel16. We prefer same framework and rule should be applied for PDCCH repetition, which is very simple and clean design. 

	MediaTek
	Our first preference is option 3 and second preference is option 1.

@ vivo, regarding this comment “that gNB can transmit one of PDCCH candidate if the other one is dropped due to congestion”
First of all, for dropping in this proposal is different from your example.
In this dropping due to the overlapping with resources, the UE knows which candidate is overlapped, then the UE can perform appropriate decoding. 
We have not agreed gNB can transmit one of PDCCH candidate if the other one is dropped due to congestion (This is network selection scheme, right?).
In this case, the UE doesn’t know which one is dropped, Then, only way is that the UE has to perform 3 BDs to get the gain of soft combining.

	Futurewei
	Support the proposal.
We still think Option 2 can work. Our understanding is that the potential dropping can be determined by both the UE and gNB ahead of time before this slot starts. With that prior knowledge, the UE and gNB can basically “fallback” to a R15/16 behavior.
We are also open to Option 1 and Option 3.

	Fujitsu
	Support the proposal.



0. FL Update 2
All companies support the proposal while most think that Option 2 may not need to be considered further.
@ ZTE: “interprets the DCI based on …” is not for BD counting. The impact on BD counting (if any) is captured by the last FFS. The intention is for all the procedures that we defined that are a function of a reference candidate (DAI, PRI, timeline, when TCI field is not present, etc.)
@ NEC: Based on the discussions in the previous round, the existing restriction on BWP switching is not relaxed for now. This means that both candidates should be received within the first three symbols, and hence, there may be no issue (The condition of UE not transmitting or receiving starts after the third symbol).
@ Fraunhofer: My understanding is that the listed cases are common to all Options. The scenario under discussions occurs in those cases.
@ Futurewei: Based on the comments from other companies, I think we can remove Option 2. I think the issue is that if a DCI that resulted in dropping (e.g. SFI or DCI scheduling PUSCH / requesting HARQ-Ack) is missed, there will be ambiguity between UE and gNB wrt how to interpret the detected DCI in the non-dropped candidate.
FL Proposal 11: 
For PDCCH repetition with two linked candidates, if due to Rel. 15/16 procedures, one of the linked candidates is not monitored (is dropped), select one option from Options 1-2:
· Option 1: UE still monitors the linked candidate that is not dropped and interprets the DCI based on Rel. 17 PDCCH rules (wrt reference PDCCH candidate)
· Option 2: UE still monitors the linked candidate that is not dropped and interprets the DCI based on Rel. 15/16 rules (the PDCCH candidate becomes an individual / unlinked candidate)
· Option 2: Even the candidate that is not dropped is not monitored (Both linked candidates are dropped if at least one of them is dropped)
· FFS: Which of the following Rel. 15/16 rules are applicable for this purpose:
· Case 1: Overlap with SSB
· Case 2: Overlap with rate matching resources: RateMatchPattern, lte-CRS-ToMatchAround, or LTE-CRS-PatternList-r16, availableRB-SetPerCell-r16
· Case 3: Due to TDD DL/UL related conflicts: Overlap with semi-static / dynamic UL symbols or overlap with PRACH
· Case 4: QCL-TypeD prioritization rule among CORESETs result in one of the linked candidates not being monitored
· Case 5: Overbooking results in one of the linked candidates not being monitored
· Case 6: Overlap with reserved PRB(s) and OFDM symbol(s) indicated by DCI format 2_1 where UE may assume no transmission intended for the UE
· Other cases are not precluded
· FFS: Whether there is an impact to BD count 

New Issue 7: QCL-TypeD Prioritization across CORESETs
In the previous meeting, it was concluded that the agreed PDCCH repetition framework can be used for both FDM and TDM:
Conclusion.
The agreed PDCCH repetition framework (Option 2 + Case 1 + Alt3) supports both TDM and FDM multiplexing schemes. 

However, the existing QCL-TypeD prioritization rules across CORESETs result in only one QCL-Type D to be monitored, which basically excludes the FDM (with timed domain only overlapping symbols) PDCCH repetition in FR2 even for Ues that support receiving two beams imultaneously.
Please share your view on the necessity of enhancing QCL-TypeD prioritization for PDCCH repetition:
	Company
	Comments

	LG
	One possible way to address this issue is to reuse existing QCL-TypeD prioritization rule and 1st and 2nd priority CORESETs with different type D QCL is monitored at the same time. 

	Lenovo/MotM
	Agree to further discuss simultaneous monitoring PDCCHs with different QCL-TypeD to support FDM based PDCCH repetition

	Apple
	We think one simple way is to judge the priority based on linked SSs. If the highest priority is based on 2 linked SSs, the QCL-TypeD can be based on corresponding CORESETs. 

	OPPO
	RAN1 agreed to support FDM-based PDCCH repetition. Accordingly, Rel-17 spec should be able to support the simultaneous reception of PDCCH from two different beams. There should also be some UE capability to support this feature. 

	CMCC
	To support FDM based PDCCH repetiton, we are open to discuss the possible enhancements on QCL-Type D prioritization.

	ZTE
	Spec impact is necessary. We have the similar view with Apple

	vivo
	Based on current spec 38.213, if the monitoring occasions of the search space are overlapped in time and the search spaces are associated with different CORESETs having different QCL-TypeD properties, the UE monitors search spaces associated with a given CORESET containing a CSS in the active DL BWP in the serving cell with the lowest serving cell index and any other CORESET associated with the same QCL-TypeD properties as the given CORESET.
In Rel17, if UE support reception with two different beam for CORESETs, gNB can configure FDM or SFN based PDCCH repetition, meanwhile, two CORESETs associated with separate S-TRP based PDCCH transmission in Rel16 is also configured and two PDCCH repetition overlaps in time. 
Proposal : if UE has capability of supporting reception with two different beam for CORESETs, UE can monitor PDCCH candidates without repetition link which is associated with different QCL-typeD but overlaps in time.  

	Nokia
	We agree that this is relevant for support FDM scheme. We should allow monitoring of both PDCCHs with different Type-D.   

	CATT
	It is necessary to enhance QCL-TypeD prioritization for PDCCH repetition, two or more CORESETs with different QCL-TypeD properties can be monitored in overlapped symbols, if they are linked.

	Huawei, HiSilicon
	Prefer to further study this issue, as the current prioritization rules are already very complicated.

	Convida Wireless
	Agree with OPPO. A UE capability may indicate the support of the FDM-based PDCCH repetition.

	Samsung
	Support to study. We also believe the existing QCL-TypeD prioritization rules have to be relaxed to support monitoring of PDCCH FDMed with multiple QCL-TypeD.

	MediaTek
	We are fine for the further study.

	QC
	Support to further study. We think this case is important.

	Futurewei
	Fine with further study this, but UE capability is at least one way to address this issue.

	Intel
	We support this enhancement


FL Update
The relevance of the issue and current limitation is recognized by all companies. There may be different options on the details and how to enhance the existing QCL-TypeD prioritization rules for CORESET (such as identifying 1st and 2nd priority CORESETs, or priority based on linkage of SS sets and their corresponding CORESETs). However, these details can be discussed in the next meeting and different options can be listed after further study by companies. Hence the following is proposed:
FL Proposal 12: For a UE supporting reception with two different beams, support identifying two QCL-TypeD properties for multiple overlapping CORESETs
· FFS: How to enhance existing QCL-TypeD priority rules for overlapping CORESETs
· Note: The primary goal of this enhancement for the purpose of this sub-AI is to support time-overlapping PDCCH repetitions in FR2.

	Company
	Comments

	NTT Docomo
	Support.

	LG
	Support.

	QC
	Support.

	Lenovo/MotM
	Support.

	Samsung
	Support.

	CMCC
	Support.

	ZTE
	Support

	NEC
	Support

	Fraunhofer IIS/HHI
	Support

	Xiaomi
	Support 

	vivo
	support

	MediaTek
	Support

	Futurewei
	Support

	Fujitsu
	Support



1. FL Update 2
This will be reported as an offline agreement.
FL Proposal 12 (offline agreement): 
For a UE supporting reception with two different beams, support identifying two QCL-TypeD properties for multiple overlapping CORESETs
· FFS: How to enhance existing QCL-TypeD priority rules for overlapping CORESETs
· Note: The primary goal of this enhancement for the purpose of this sub-AI is to support time-overlapping PDCCH repetitions in FR2.
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