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According to the contributions to this sub-agenda, the discussion points are summarized following.
	· [bookmark: _Hlk511224430]Seems essential functions
· PDCCH mapping rules across search space sets
· Conclusion on search space structure (LTE EPDCCH, nested, rehashing)
· CCE limit for Case 2
· BD/CCE limits for CA
· Seems essential corrections/clarifications
· WA on updating/resetting Yp
· PDCCH counting rules
· PDCCH monitoring cannot across slot boundary
· Number of DCIs that can be detected per cell per slot
· Relation b/w search space in RAN1 spec and RRC configurations
· Seems optimization or the need is unclear
· Monitoring periodicity for a CORESET >= the CORESET duration
· Bit-map based slot-level offset for PDCCH monitoring occasion 
· May need to wait for other agendas’ progresses
· Clarification on whether UE can determine RMSI CORESET autonomously (vivo)
· Clarification on whether NW can configure CORESET 0/SS 0 by RRC signaling (vivo)
· CORESET-BFR, Searchspace-BFR (ASUSTEK)
· CCE-to-PUCCH resource mapping rule (Nokia)



1. PDCCH mapping rules
At the RAN1#92 meeting, following agreements have been made:
	Agreements:
· Specify PDCCH candidate mapping rules. 
· PDCCH candidates are mapped to search-space-sets until either or both limit(s) of (number of blind decodes, CCEs for channel estimation) is/are met at least with the following rule
· SS type order, e.g. CSS  before USS 
· FFS: further rule within a search space set/type



Following are the summary of proposed factors that gives priority, and corresponding rule(s) for the given factor.
	A factor giving priority
	Rule(s)

	Search space type
	Already agreed:
· CSS before USS

	Search space set ID
	3642, 3751, 3791, 3988, 4214, 4240, 4370, 4551, 4725, 4951, 5048, 5178, 
· SS set with lower ID before SS set with higher ID
4098,3751
· Across SS sets, proportionally select

	Aggregation level
	3642, 3751, 3791, 4043, 4214, 4240, 4370, 4551, 4725, 5178, 
· For a given SS set, higher AL before lower AL
3988, 4098, 3751
· For a given SS set, proportionally select across ALs

	DCI format
	3642
· Across SS sets, 
· DCI 2_1 before DCI 1_1/0_1
· DCI 0_0/0_1/1_0/1_1 before DCI 2_0
4043
· For CSSs,
· 1st: DCI 0_0/1_0/2_2/2_3 in CSS CORESET #0
· 2nd: DCI 0_0/1_0/2_2/2_3 in CSS CORESET other than #0
· 3rd: DCI 2_0
· 4th: DCI 2_1
· For USSs,
· If no CSS for DCI 0_0_1_0, DCI 0_0/1_0 before 0_1/1_1
· Otherwise, DCI 0_1/1_1 before 0_0/1_0
4214, 4370, 4760, 
· Not sure

	Monitoring occasion
	3751, 3791, 4043, 4370, 4725, 
· For a given SS set, earlier occasion before later occasion
3828
· Monitoring occasion(s) on the first 3 symbols before others

	Monitoring periodicity
	4043
· SS set w/ longer periodicity before SS set w/ shorter periodicity

	Candidate index m
	3791, 4214, 4551, 
· For a given SS set and a given AL, lower index before higher index

	BFR-CORESET/SS
	4031
· BFR-SS is taken into account

	No. of candidates
	4098
· Smaller no. of candidates before larger no. of candidates

	No. of overlapping CCEs
	4214, 4848
· SS set with higher no. of non-overlapped CCEs before others

	Cell ID (for CA)
	5048
· Lower cell ID before higher cell ID
4370
· Not sure

	No overbooking
	4798,



The largest support of the prioritization is search space ID. In our understanding, if search space ID based prioritization is supported, most of the other factors can be realized, e.g.:
· If gNB wants to prioritize higher AL than lower AL, the gNB can configure AL {8, 16} as SS ID #1 and AL {1, 2} as SS ID #2. If SS ID #1 is prioritized over SS ID #2, higher ALs are prioritized.
· If gNB wants to prioritize earlier monitoring occasion, the gNB can configure PDCCH monitoring at symbol #0 as SS ID #1 and PDCCH monitoring at symbol #7 as SS ID #2. If SS ID #1 is prioritized over SS ID #2, earlier monitoring occasion is prioritized.
However, according to the agreements copied in section 3, total number of PDCCH BDs/CCEs across CCs may be smaller than the linearly scaled values. Search space ID is issued per carrier. Therefore, for CA, additional prioritization rule is necessary. 
We propose to start from the following working assumption.
Proposal:
· Working assumptions:
· PDCCH candidates are mapped on CSS without dropping.
· PDCCH candidates are mapped on USS from lower search space ID to higher search space ID across carriers.
· On USS, for a given search space ID across carriers, PDCCH candidates are mapped from lower cell ID to higher cell ID.
Text proposal on TS 38.213 Section 10.1
== Start ==



Denote by [image: ] a set of search space sets [image: ] for common search spaces in a corresponding set [image: ] of control resource sets [image: ] and by [image: ] a set of search space sets [image: ] for UE-specific search spaces in a corresponding set [image: ] of control resource sets [image: ] where a UE monitors PDCCH candidates in a slot. If, the UE monitors  PDCCH candidates for the common search spaces and up to  PDCCH candidates for UE-specific search spaces in the slot, where the PDCCH candidates for UE-specific search spaces in the slot are selected by the following rules:.	Comment by NTT DOCOMO, INC.: This part seems already including multiple monitoring occasions for a given search space set in the slot.
· Define priority order of the PDCCH candidates for UE-specific search spaces in the slot by , where c and sc are the serving cell index for the search space set and the search space set index for the PDCCH candidate. Between two search space sets, the search space set having smaller value of the priority order has higher priority than the other search space set.
· 
The number of PDCCH candidates across search space sets across serving cells are accumulated from the higher priority search space sets to lower priority search space sets, unless  exceeds. The UE shall monitor PDCCH candidates associated with these search space sets in the slot. The UE is not required to monitor PDCCH candidates associated with the other search space sets in the slot.
== End ==
Any views?
	Company
	View

	Qualcomm
	We propose no overbooking in terms of both CCE and BD. Then it does not matter which dropping/mapping the network adopts.

	NTT DOCOMO
	Text proposal is now written based on the proposal above.

	Huawei, HiSilicon 
	How to design the PDCCH mapping rule depends on the search space structure. Based on the current EPDCCH based search space structure and the limits of CCEs for channel estimation and BDs, PDCCH mapping rule is needed to fully utilize the capability on CCEs and BDs. If nested search space structure is introduced, a simpler PDCCH mapping rule could be used.
As to the first sub-bullet of the proposal, from blind decode perspective it is most likely that PDCCH candidates won’t be dropped. But from the number of CCEs for channel estimation perspective, we feel it is possible that the total number of CCEs may exceed the limit. Also seems the agreement on the search space type priority that CSS before USS is enough. 
As to the last sub-bullet, will this result in that PDCCH monitoring for some SCell is never possible? For example, if the UE capability on BD reported is 4*44 but more than 4 carriers like 8 carriers are configured, then it seems PDCCH monitoring on the SCell(s) with larger cell index is impossible. 


	CATT
	Firstly we think there are some misunderstandings on our position so clarification was made in the above summary table.
If we understand correctly, the current working assumption actually gives different priority to different SS ID.  It seems that the PDCCH may not be transmitted in the SS with lower priority, which means the scheduling opportunity is dropped. Secondly, it is still unclear what UE should do when only one SS is configured, e.g. UE should do 44 BDs within USS#1 and 8 BDs within CSS in the same slot.
In order to guarantee the scheduling opportunity and link adaptation benefits and achieve a uniform method for all scenarios, we propose the PDCCH candidates in USS should be dropped in the following order:
USS index first (in case more than one USS is included mapped to a given monitoring occasion), monitoring occasion index second and aggregation level third until the number of blind decodes is within the UE capability.




2. Conclusion on search space structure (LTE EPDCCH, nested, subband hashing)
Various views were provided. First of all, support of nested search space structure is proposed by Huawei, HiSilicon, CATT, ZTE, Qualcomm, InterDigital, Panasonic, while subband hashing is proposed by Nokia, NSB, Ericsson, while keeping the current LTE EPDCCH design is proposed by Samsung.
R1-1804725 presents the advantage of nested search space with pseudo candidate as following. According to the evaluation, with pseudo-CCEs, disadvantage of nested structure is resolved.
	[bookmark: _Ref503491126]Table 1 Comparison of UE processing burden for PDCCH channel estimation
	Total number of CCEs
	Average number of CCEs that needs channel estimation

	
	E-PDCCH type [1]
	Nested design
	Nested design w/ pseudo PDCCH candidates

	80
	53.52
	32
	42.32

	112
	58.70
	32
	42.38



	Total number of CCEs
	Maximum number of CCEs that needs channel estimation

	
	E-PDCCH type [1]
	Nested design
	Nested design w/ pseudo PDCCH candidates

	80
	64
	32
	48

	112
	70
	32
	48



[image: ][image: ]
[bookmark: _Ref503494913][bookmark: _Ref507237294]Figure 1: Blocking probability of the nested approaches: different options

[image: ]
(a) Without pseudo CCEs
[image: ]

(b) With pseudo CCEs
[bookmark: _Ref503493781][bookmark: _Ref503493694]Figure 2. Nested search space structure without and with pseudo CCEs



R1-1804760 presents the gain of random subband rehashing as following. According to the evaluation, subband hasing can achieve 1/10 of blocking probability.
	[bookmark: _Hlk510132418][image: ] 
[bookmark: _Ref510094484]Figure 1: Average PDCCH blocking probability versus CCE footprint with PDCCH mapping Type 1 (red), Type 2 (blue) and Enh 2 (green), with LTE PDCCH hashing (solid) and random subband hashing (dashed).

 [image: ] [image: ] 
[bookmark: _Ref510094493]Figure 2: Average PDCCH blocking probability versus CCE footprint with PDCCH mapping Type 1 (solid red), Enh 1.1 (dashed red), Type 2 (solid blue), Enh 1.2 (dashed blue) and Enh 2 (green), with LTE PDCCH hashing (left) and with random sub-band hashing (right).



R1-1804370 presents the concern on nested search space structure as following.
	a) A limitation in the number of channel estimates is likely to occur when a UE is configured multiple CORESETs. This implies a reduced number of PDCCH candidates per search space set in a CORESET and a larger blocking probability per search space set which will be further increased by a nested search space.
b) A nested search space is inapplicable for the purposes of non-interleaved CCE-to-REG mapping
c) A nested search space cannot utilize all CCEs in a CORESET
d) Existing proposals for a nested search space are inappropriate as they rely on pseudo-candidates for the highest CCE aggregation level (e.g. can be 16 CCEs) and thus unnecessarily limit the location of CCEs for the PDCCH candidates that actually require (in total) the largest number of CCEs
e) Nesting can be achieved to a large extend by network implementation through the CORESET size or by the PDCCH candidate assignment (PDCCH candidates with overlapped CCEs can still be assigned when the maximum number of non-overlapped CCEs has been reached) while avoiding the above shortcomings of a nested search space. 



We would like to emphasize that we need to conclude the basic function of NR. Search space design is one of the NR basic functions and hence, we should conclude this as soon as possible. We have discussed nested search space structure since the middle of last year, and have discussed subband hashing for several months. Our impression is that unfortunately we will not be able to reach the consensus, and then the consequence is just to keep the current hashing function. 
Note that it may be possible to enhance the design in future releases if deemed necessary. 
Proposal:
· Keep the current hash function at least for Rel.15 NR.

Any views?
	Company
	View

	Qualcomm
	We propose to have nested search space because it manages the CCE usage more systematically. We suggest discuss overbooking first.

	NTT DOCOMO
	We are basically fine with keeping the current spec, although we share the view that current NR search space design has huge limitation. For December drop, time is up.
Our impression is that most companies have strong concern on the current design and believe something should be done, but companies have different preferences on what should be done. Our suggestion is to focus on addressing the most critical issue, which is the CCE limit problem, and not to pursue other optimizations. Then our thinking is that the original nested structure is the simplest solution for this. Further optimization or improving efficiency should be considered in future releases.

Proposal:
· Support nested search space structure.
· Start from the following text proposal for TS38.213 Section 10.1.
· FFS: further refinement for addressing pseudo-candidates.

== Start ==

For a search space set [image: ] associated with control resource set [image: ], the CCEs corresponding to the CCEs for the highest monitored aggregation level [image: ] corresponding to PDCCH candidate [image: ] of the search space set for a serving cell corresponding to carrier indicator field value [image: ] are numbered from 0 to  and form a subset of CCEs, {CCE-h(0), CCE-h(1), …, CCE-h()}. The CCEs for not the highest monitored aggregation level l corresponding to PDCCH candidate [image: ] of the search space set for a serving cell corresponding to carrier indicator field value [image: ] corresponds to the CCE-h with the indices given by 

where i = 0, …, l1.

== End ==



	Huawei, HiSilicon 
	If possible we still prefer to support nested search space in this release. Based on the current hash function, UE cannot fully utilize the capability of blind decodes due to the limit of the CCEs for channel estimation, which will increase the blocking probability. In addition, the PDCCH mapping rule may be a little bit more complicated due to need to consider both the limit of CCEs and the limit of blind decodes.  Nested search space structure can fully utilize the capability of blind decodes while meet the limit of the CCEs. Meanwhile, the PDCCH mapping rule may be simpler. To save the effort and the discussion, nested search space structure with simpler design could be considered, e.g. based on the current EPDCCH hash function as much as possible. 
We support the above text proposal from DOCOMO in principle. Some further refinement can be discussed later.

	CATT
	We think RAN1 should consider either increasing the number of CCEs for channel estimation or nested search space




3. CCE limit for Case 2
Following agreements have been achieved at RAN1#92 meeting:
	Agreements:
· Confirm the following working assumption, with updates:
· At least for case 1-1 and case 1-2, all UE supports channel estimation capability for following numbers of 48 CCEs for a given slot per scheduled cell
· 56 CCEs for SCS = 15kHz and 30kHz
· 48 CCEs for SCS = 60kHz
· 32 CCEs for SCS = 120kHz
· FFS: cross-carrier scheduling
· FFS: wideband RS
· FFS: overbooking and/or nested structure
· FFS: exceptional case of CCE counting
· FFS: for case 2



In the above, it was FFS for Case 2. According to the contributions, majority companies preference is to confirm the same numbers as for Case 1-1.
Proposal:
· For Case 2, number of CCEs for channel estimation is {56, 56, 48, 32} CCEs for SCS {15kHz, 30kHz, 60kHz, 120kHz}.
Any views?
	Company
	View

	Qualcomm
	Agree with proposal.

	NTT DOCOMO
	OK for this release.

	Huawei, HiSilicon 
	Agree with the proposal. 

	CATT
	We think it is highly related to the search space design. If the current hash function is retained, the same number of CCEs for channel estimation for case 2 will be a restriction for scheduling flexibility. One example is assuming there are 7 mini-slots within a slot and large AL is configured because of reliability, i.e. AL=8. In this example, if the maximum number of CCE is 56 for SCS 15 kHz, it means there is only one AL8 PDCCH candidate within each mini-slot. One disadvantage is the blocking probability increases because there is only one PDCCH candidate in the search space. Another demerit is gNB has to transmit PDCCH with a conservative method and there is no way to get any benefits from link adaptation.




4. BD/CCE limits for CA
At the RAN1#92 meeting, following agreements have been achieved:
	Agreements:
· The UE capability signaling for PDCCH BDs in CA is integer value from {4, …, 16}.
· Discuss further whether or not to restrict the combination of the number of CCs that a UE can support vs. the number of PDCCH BDs indicated via UE capability signaling

Agreements:
Confirm the value for Case 1-2. X=0 and Y=0 for Case 2. No consensus on additional Case 2’.
	Max no. of PDCCH BDs per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Case 1-1
	44
	36
	22
	20

	Case 1-2
	[44]
	
	
	-

	Case 2
	[44+X]
	[36+Y]
	[22+Y]
	[20]



Agreements:
· Confirm the following working assumption, with updates:
· At least for case 1-1 and case 1-2, all UE supports channel estimation capability for following numbers of 48 CCEs for a given slot per scheduled cell
· 56 CCEs for SCS = 15kHz and 30kHz
· 48 CCEs for SCS = 60kHz
· 32 CCEs for SCS = 120kHz
· FFS: cross-carrier scheduling
· FFS: wideband RS
· FFS: overbooking and/or nested structure
· FFS: exceptional case of CCE counting
· FFS: for case 2



BD/CCE limits for the case of CA have been not yet decided.
Following is proposed in R1-1805948:
	Proposal 2:
· For a UE supporting CA with up to X DL-CCs with X <= 4, maximum number of PDCCH blind decodes per slot the UE shall support is X*M, and;
· For a UE supporting CA with up to Y DL-CCs with Y > 4, maximum number of PDCCH blind decodes per slot the UE shall support is y*M, where;
· M = {44, 36, 22, 20} for SCS = {15kHz, 30kHz, 60kHz, 120kHz}
· y is an integer from {4, …, 16} and is reported as UE capability to the network.
Proposal 3:
· For a UE supporting CA with up to X DL-CCs with X <= 4, maximum number of CCEs for channel estimation per slot the UE shall support is X*N, and;
· For a UE supporting CA with up to Y DL-CCs with Y > 4, maximum number of CCEs for channel estimation per slot the UE shall support is y*N, where;
· N = {56, 56, 48, 32} for SCS = {15kHz, 30kHz, 60kHz, 120kHz}
· y is an integer from {4, …, 16} and is reported as UE capability to the network.



Following is proposed in R1-1804798:
	Proposal 2: For BD limit with cross-carrier scheduling
· For Case 1-1, split the single-carrier BD limit into a CSS portion and a UESS portion. For BD limit with cross-carrier scheduling, only the UESS portion is increased while the CSS portion remains the same as that of single-carrier scheduling. For cross-carrier scheduling with up to  CCs, the UESS portion BD limit increases linearly with the number of CCs. For cross-carrier scheduling with more than 4 CCs, BD limit for a UE in a slot depends on the explicit UE capability.
· For Case 1-2, do not support cross-carrier scheduling.
· For Case 2, BD limit is same as that of Case 1-1.
Table 1 Nominal number of BDs for CSS 
	Max no. of PDCCH BDs per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Case 1-1
	14
	11
	7
	6

	Case 1-2
	NA
	
	
	-

	Case 2
	14
	11
	7
	6



Table 2 Nominal number of BDs for UESS 
	Max no. of PDCCH BDs per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Case 1-1
	30
	25
	15
	14

	Case 1-2
	NA
	
	
	-

	Case 2
	30
	25
	15
	14



Proposal 5: For CCE limit with cross-carrier scheduling
· For Case 1-1, split the single-carrier CCE limit into a CSS portion and a UESS portion. For CCE limit with cross-carrier scheduling, only increase the UESS portion while remain the CSS portion the same as that of single-carrier scheduling. For cross-carrier scheduling with up to  CCs, the UESS portion CCE limit increases linearly with the number of CCs. For cross-carrier scheduling with more than 4 CCs, CCE limit for a UE in a slot depends on the explicit UE capability.
· For Case 1-2, do not support cross-carrier scheduling.
· For Case 2, the CCE limit is same as that of Case 1-1.
Table 3 Nominal number of CCEs for CSS 
	Max no. of CCEs per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Case 1-1
	18
	18
	15
	10

	Case 1-2
	NA
	
	
	-

	Case 2
	18
	18
	15
	10



Table 4 Nominal number of CCEs for UESS 
	Max no. of CCEs per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Case 1-1
	38
	38
	33
	22

	Case 1-2
	NA
	
	
	-

	Case 2
	38
	38
	33
	22






Proposal:
· TBD

Any views?
	Company
	View

	Qualcomm
	For self-scheduling CA with single numerology, we can adopt the same principle of BD limit/capability for CCE limit/capability.
For cross-scheduling CA with single numerology, our proposal is summarized above.

	NTT DOCOMO
	In principle OK. For cross-carrier scheduling case, Table 3 in 4798 has values less than 16, but this brings additional restriction: AL=16 cannot be used for CSS in SCS 60kHz and 120kHz. The minimum value in each entry must be 16?

	Huawei, HiSilicon 
	As to the limit of blind decodes, for self-scheduling CA with single numerology and case 1-1 and case 2, the above proposal looks reasonable.
One question for the proposal above for the limit of CCEs is that will the processing time increased for PDCCH monitoring on the scheduling cell due to the increased number of CCEs for channel estimation? Especially if multiple cells share the same search space. 

	CATT
	We agree that only the USS part should be scaled with the number of CCs




5. Working assumption on updating/resetting Yp,k
At the RAN1 #92 meeting, following agreements have been made:
	Agreements:
· Change Y_{p, kp} to Y_{p, ns,f }  in the search space hashing function in subclause 10.1 of 38.213, where the index ns,f  is the slot number.
· (Working assumption) The reset of the update is per radio frame



Although some companies prefer to change the working assumption, yet, no critical issue is found on the working assumption. So we recommend to confirm the working assumption.
Proposal:
· Confirm the above working assumption.

Any views?
	Company
	View

	Qualcomm
	We confirm the working assumption for 1 radio frame reset.

	NTT DOCOMO
	We are OK to confirm the working assumption given the fact that no critical issue is found yet.

	Huawei, HiSilicon
	We are fine to confirm the working assumption.

	CATT
	If the reset of the update is per radio frame, the Y value will be constant in case of larger monitoring periodicity with small SCS, e.g. the monitoring periodicity is equal or larger than 10 slots and the SCS is 15kHz. In order to avoid the consistent interference, the LCM of all the possible periodicities is a good tradeoff, i.e. 80 slots.




6. PDCCH counting rules
Current 38.213 10.1 describes following:
	










Denote by  a set of search space sets  for common search spaces in a corresponding set  of control resource sets  and by  a set of search space sets  for UE-specific search spaces in a corresponding set  of control resource sets  where a UE monitors PDCCH candidates in a slot. If, the UE monitors  PDCCH candidates for the common search spaces and  PDCCH candidates for UE-specific search spaces in the slot.  



The above does not take into account multiple monitoring occasions for a given search space set. The number of PDCCH BDs per slot shall not exceed even if more than one monitoring occasions are configured for a search space set.
Proposal:
· Update the specification such that more than one monitoring occasions are taken into account.
· Exact TP is TBA

Any views?
	Company
	View

	NTT DOCOMO
	As we highlighted in comment field for section 1, it seems all monitoring occasions are taken into account in the descriptions.

	Huawei, HiSilicon
	We agree that monitoring occasions should be considered also and the PDCCH mapping rule should be applied to a certain monitoring occasion. 

	CATT
	Agree




7. PDCCH monitoring occasion across slot boundary
Taking into account the various functions supported for NR, it is not appropriate to allow PDCCH monitoring across slot boundary. Therefore, we propose following.
Proposal:
· A UE is not expected to be configured to monitor PDCCH across a slot boundary.
	Company
	View

	Qualcomm
	We agree.

	NTT DOCOMO
	OK for this release.

	Huawei, HiSilicon
	This seems reasonable. 

	CATT
	We agree.




8. Number of DCIs that can be detected per cell per slot
In R1-1804761, following proposals are found:
	Proposal-3: 
· For 15 kHz SCS, A NR R15 UE not supporting Case 2, supports per slot per serving cell
· up to [8] valid UL grants transmitted with C-RNTI 
· up to [4] valid DL assignments transmitted with C-RNTI 
· FFS other numerologies
· For 15 kHz SCS, A NR R15 UE, supporting Case 2, supports per slot per serving cell
· up to [16] valid UL grants transmitted with C-RNTI 
· up to [8] valid DL assignments transmitted with C-RNTI
· FFS other numerologies



We may need to specify values of the valid DL assignments and UL grants. Companies are invited to consider this aspect.
Proposal:
· TBD.
Any views?
	Company
	View

	Qualcomm
	We suggest this should be discussed in the DCI session.
We have a related proposal in 7.1.3.1.3:
UE shall support at least up to 4 valid DCIs per slot when UE does not support multi-TB capability and cross-carrier scheduling with mixed numerologies.

	NTT DOCOMO
	We are fine to discuss this in DCI session.
We want to discuss further exact values (where the values in R1-1805761 come from?)

	Huawei, HiSilicon 
	It seems reasonable to define the capability on the number of DCIs that can be detected per cell per slot, especially for the C-RNTI.  Also since the definition of the UE capability is for UE complexity, multiple UE capabilities could be considered also to support different values.
In addition to the capability on the number of DCIs to be monitored per slot per cell, we think it is also very important to support RRC configuration of the number of DCIs scrambled with C-RNTI to be monitored per slot per serving cell for PDSCH or PUSCH. Otherwise, UE doesn’t know how many DCI with C-RNTI expected to be monitored. Note that the configured value should not exceed the UE capability. 

Proposal: The number of DCIs scrambled with C-RNTI to be monitored per slot per serving cell for PDSCH transmission and/or PUSCH transmission is configured by UE-specific higher layer signaling. 
  

	CATT
	We are not sure where the values come from. Further clarification will be appreciated.



9. Relation b/w search space in RAN1 spec and RRC configurations
R1-1805048 proposes following:
	Proposal 4:
· PDCCH common search spaces are classified as following three:
· Common search space configured by RMSI-PDCCH-Config provided by MasterInformationBlock
· Note: this is Type0-PDCCH common search space in the current spec.
· Common search space(s) configured by PDCCH-ConfigCommon
· Common search space(s) configured by PDCCH-Config
· A UE is not expected to monitor PDCCH common search space for a DCI format with CRC scrambled by a SI-RNTI, P-RNTI, RA-RNTI, or TC-RNTI, on a serving cell other than the primary cell.



The “typeX-CSS” is not well mapped to higher layer configuration of CSS. So, clarification would be needed. Another way (possibly smaller impact) is to clarify as following.
· Type0-CSS is configured by RMSI-PDCCH-Config provided by MIB or is configured by searchSpace-SIB1 provided by PDCCH-ConfigCommon
· Type0A-CSS is configured by searchSpace-OSI provided by PDCCH-ConfigCommon
· Type1-CSS is configured by ra-SearchSpace provided by PDCCH-ConfigCommon
· Type2-CSS is configured by pagingSearchSpace provided by PDCCH-ConfigCommon
· Type3-CSS is configured by a SearchSpace with the searchSpaceType “common” provided by PDCCH-Config
Note that the structure of higher-layer configurations are given in the following attachment.

 
Proposal:
· TBD
Any views?
	Company
	View

	Qualcomm
	In principle we welcome this clarification, but we want to make sure IE names are aligned with 38.331.

	NTT DOCOMO
	Corrected the parameter names. Waiting further input from companies.

	Huawei, HiSilicon 
	We are fine with the principle but need to make sure that this update is also applied to CSS configured for each configured DL BWP. For example, need to make sure that the search space configuration for SIB1/OSI/RAR/Paging are also included in the IE PDCCH-ConfigCommon.  




10. Other aspects
Following aspects are proposed by some companies, while seems not so essential. Companies are welcome to provide views.
Monitoring periodicity for a CORESET >= the CORESET duration (Samsung)
	Company
	View

	Qualcomm
	We also have a similar proposal to not support partial overlapping search space occasions for the same CORESET. We suggest revise this proposal because monitoring periodicity is not well defined in this context.
Our proposal:
UE is not expected to be configured with partially overlapped search space occasions for the same CORESET.

	NTT DOCOMO
	We are not sure the concern on this.

	Huawei, HiSilicon
	Monitoring periodicity for a CORESET here should be monitoring periodicity for a search space set? In our understanding, it should be good to align the starting monitoring symbol for all the search space sets associated with one CORESET. 



Bit-map based slot-level offset for PDCCH monitoring occasion (Qualcomm)
	Company
	View

	Qualcomm
	This allows network to configure search space occasions in an easier way.

	NTT DOCOMO
	Seems optimization at this stage. Can be considered in future releases.

	Huawei, HiSilicon
	If the monitoring periodicity is small for some of the search space set(s), it seems difficult to achieve the motivation of this proposal in the contribution. 



If DCIs with N (N>1) different sizes can be mapped to a PDCCH candidate, N blind decodes should be counted for the PDCCH candidate (Qualcomm)
	Company
	View

	Huawei, HiSilicon 
	We are fine with the principle. 

	CATT
	We agree.



PDCCH candidates having different scrambling seeds are counted as separate blind decodes. PDCCH candidates having the same DCI payload size, the same scrambling seed and comprised by the same set of CCE(s) in the same CORESET count as one blind decode (Qualcomm)
	Company
	View

	CATT
	We agree.



Previous agreements:
RAN1#88bis
	Agreements
· UE can be configured to “monitor DL control channel” in terms of slot or OFDM symbol with respect to the numerology of the DL control channel
· Specification supports occasion of “DL control channel monitoring” per 1 symbol with respect to the numerology of the DL control channel
· Note: This may not be applied to all type of the UEs and/or use-cases
· FFS whether or not total number of blind decodings in a slot when a UE is configured with “DL control channel monitoring” per symbol can exceed the total number of blind decodings in a slot when a UE is configured with “DL control channel monitoring” per slot
· Data channel (PDSCH, PUSCH) duration and starting position
· Specification supports data channel having minimum duration of 1 OFDM symbol of the data and starting at any OFDM symbol to below-6GHz, in addition to above-6GHz
· Note: This may not be applied to all type of UEs and/or use-cases
· UE is not expected to blindly detect the presence of DMRS or PT-RS
· FFS: Whether a 1 symbol data puncturing can be indicated by preemption indication
· FFS: combinations of data duration and granularities of data position
· Specification supports data having frequency-selective assignment with any data duration
· FFS: relations between “DL control channel monitoring” occasions and data channel durations
· Note: this is addition to the agreements at RAN1#86.
· Note : 1-symbol case may be restricted depending on the BW.

Working assumption:
· One-port transmit diversity scheme with REG bundling per CCE is used for NR-PDCCH
· FFS the bundling size
· FFS: REG bundling is also for localized mapping in time and/or frequency-domain
· Companies are encouraged to provide evaluation results for 10 MHz and 20 MHz for larger aggregation levels and 5 MHz and 10 MHz for smaller aggregation levels

Agreements:
· MU-MIMO is supported NR-PDCCH using at least non-orthogonal DMRS.
· FFS: orthogonal DMRS for UE-specific NR-PDCCH

Agreement:: NR-PDCCH can be mapped contiguously or non-contiguously in frequency with localized or distributed mapping of REGs to a CCE (in the physical domain)
· Note: The number of contiguous REGs in the CCE needs further discussion. 
· Note: Localized/distributed mapping can be achieved without/with interleaving.

Agreements (from offline):
· A CCE may be mapped to REGs with interleaved or non-interleaved REG indices within a CORESET
· Definition of a REG bundle: The UE may assume that the same precoder is used for the REGs in a REG bundle and that the REGs in a REG bundle are contiguous in frequency and/or time 
· REG bundling per CCE is supported for NR-PDCCH
· FFS: Whether this applies to common search space
· FFS: Whether all REGs have DMRS or not
· FFS: Whether wideband precoding is supported and the definition of a REG bundle if it is supported
· FFS: whether REG bundle size is different for mapping of NR-PDCCH with or without interleaved mapping of CCE to REGs 
· FFS on REG bundle size
· FFS whether REG bundle size is configurable

Working assumption:
· A NR-CCE is defined as 6 REGs
· Candidate bundle sizes for distributed REG-to-CCE mapping: 2 or 3 REGs if NR-CCE is defined as 6 REGs
· FFS: impact of the NR-CCE definition on CORESET size, CCE aggregation levels, data resource allocation granularity, etc.



RAN1#89
	Agreements:
· CCE = 6 REGs (confirm Working Assumption)
· One of following is configured for REG-to-CCE mapping for a 1-symbol CORESET:
· Opt.1: No interleaving – 6 REGs for a given CCE are grouped to form a REG bundle and all REGs for a given CCE are consecutive
· CCE(s) of one PDCCH is/are also consecutive
· FFS: Whether the UE can assume the same precoder across multiple REG bundles
· Opt.2: Interleaving – [2 or 3 or 6] REGs for a given CCE are grouped to form a REG bundle and REG bundles are interleaved in the CORESET
· FFS: Whether the UE can assume the same precoder across multiple REG bundles
· FFS: down selection among {2}, {3}, {2,3}, {2,6}, {3,6}, {2,3,6}
· Note: UE can assume the same precoder within a REG bundle
· For REG-to-CCE mapping for a CORESET with more than 1-symbol;
· REG bundle is defined in time and frequency-domain
· At least support following:
· Time-first mapping where one of the following is configured
· Support REG bundle in time-domain being equal to the CORESET semi-statically configured time duration
· Opt.1: Non interleaving - 6 REGs for a given CCE are grouped to form a REG bundle and all REGs for a given CCE are time and frequency localized
· FFS: Whether the UE can assume the same precoder across multiple REG bundles
· Opt.2: Interleaving – [2 or 3 or 6] REGs for a given CCE are grouped to form a REG bundle and REG bundles are interleaved in the CORESET
· FFS: Whether the UE can assume the same precoder across multiple REG bundles
· FFS: time-domain precoder-cycling
· Support REG bundle in time-domain being equal to 1 symbol, or;
· Support following:
· REG-to-CCE mapping is exactly same as the case where a CORESET with 1 symbol
· A PDCCH candidate can be mapped across OFDM symbols

Agreements:
· Confirm working assumption:
· One-port transmit diversity scheme with REG bundling per CCE is used for NR-PDCCH
· FFS: DMRS RE overhead for the REG transmitting DMRS is 1/3
· FFS on DMRS pattern

Agreements:
· In time domain, a CORESET can be configured with one or a set of contiguous OFDM symbols
· The configuration can indicate the starting OFDM symbol and time duration
· A CORESET is configured with only one CCE-to-REG mapping

Working assumptions:
· For a time-duration of a CORESET:
· Support 1-3 OFDM symbol as time duration for a CORESET on the NR carrier with less than or equal to X PRBs
· Support 1-2 OFDM symbol as time duration for a CORESET on the NR carrier with wider than X PRBs
· FFS: X values
· FFS: Other time duration
· FFS: Relationship of a first PDSCH DMRS symbol with one or more symbols of a CORESET for slot-based scheduling
· FFS: restriction in the certain conditions



RAN1#NR-AH2
	Agreements:
For a 1-symbol CORESET with interleaving, 
· At least REG bundle size = 2 is supported
· Working assumption:
· REG bundle size = 6 is also supported 
· FFS whether configuration between 2 and 6 is explicit or implicit
· Precoder granularity in frequency domain is equal to the REG bundle size in the frequency domain
For a 2 or 3 symbol CORESET with interleaving, 
· At least REG bundle size = CORESET length is supported
· Working assumption:
· REG bundle size = 6 is also supported 
· FFS whether configuration between CORESET length and 6 is explicit or implicit
· Precoder granularity in frequency domain is equal to the REG bundle size in the frequency domain
(Note: REG bundle size = REGs in frequency domain x symbols in time domain)

Agreement
· DMRS is mapped on all REGs on all the OFDM symbols of a given PDCCH candidate
· The DMRS density is the same on all REGs

Agreements:
· For a CORESET which is configured by UE-specific higher-layer signalling, at least following are configured.
· Frequency-domain resources, which may or may not be contiguous
· Each contiguous part of a CORESET is equal to or more than the size of REG-bundle in frequency
· FFS: exact size and number of contiguous parts for a CORESET
· Starting OFDM symbol
· Time duration
· REG bundle size if the configuration is explicit
· Transmission type (i.e., interleaved or non-interleaved)
· More parameters may be added if agreed
· For a CORESET which is configured by UE-specific higher-layer signalling, at least following is configured.
· Monitoring periodicity
· FFS: it is a configuration per CORESET or per one or a set of PDCCH candidates
· FFS: relation with DRX
· FFS: default/fallback value

Agreements:
· For PDCCH blind decoding, at least for the non-initial access, at least the following can be configured:
· Number of PDCCH candidates per CCE aggregation level, per DCI format size that the UE monitors
· Set of aggregation levels
· FFS explicit or implicit configuration
· Set of DCI format sizes
· FFS explicit or implicit configuration
· FFS: per CORESET not used for initial access or search space
· FFS: Signalling details
· Note that the number of candidates can be zero
· UE blind decoding capability is known by NW
· FFS: How the capability is derived



RAN1#90
	Agreements:
· Working assumptions are confirmed with the following details.
· For 1/2/3-symbol CORESET, REG bundle size of 6 is supported.
· A REG bundle size is as part of CORESET configuration for a CORESET configured by UE-specific higher-layer signalling.
· FFS: CORESET(s) configured by non UE-specific signaling.
· FFS: UE assumes that precoder granularity in frequency domain is equal to the REG bundle size in the frequency domain
· FFS: gNB can inform to the UE whether or not to assume the same precoder over multiple REG bundles.
· Note: more than one CORESET(s) with the UE-specific higher-layer signaling can be configured for the same UE

Agreements:
· Interleaving operates on REG bundles
· FFS: interleaving in the case if and when gNB informs to the UE to assume the same precoder over multiple REG bundles

Agreements:
· For interleaving CORESET, the interleaving pattern is derived by the CORESET configuration and is not dependent on other CORESET configuration.
· Note: Following metrics can be considered
· Good frequency distribution of REG bundles within the CORESET
· Blocking probability for potential overlapped CORESET(s)
· Inter-cell/inter-TRP interference randomization

Agreements:
· DMRS density for a CORESET is down-selected between 1/3 or 1/4.
· FFS: need of additional DMRS density.
· Sequence, density, and applicability of MU-MIMO is still under discussion

Working assumption:
· DM-RS density per REG is 1/4 at least for normal CP
· FFS: orthogonal DMRS for MU-MIMO at RAN1 NR AH#3.
· FFS: URLLC

Agreement:
· The CORESET used to schedule the PDSCH containing the RMSI can be configured to contain also UE-specific PDCCH(s)

Working assumptions:
· For slot-based scheduling, the first DMRS position either on 3rd symbol or 4th symbol is configured by [PBCH].
· Maximum time duration of a CORESET is 2 symbols if the first DMRS position of a PDSCH with slot-based scheduling is on 3rd symbol, and is 3 symbols otherwise
· This replaces the past working assumption linking DMRS position to bandwidth X

Agreements:
· Supported aggregation levels for NR-PDCCH are at least 1, 2, 4, 8
· FFS 16 and 32 aggregation levels and also other numbers
Agreements:
· A PDCCH search space at an aggregation level in a CORESET is defined by a set of PDCCH candidates
· For the search space at the highest aggregation level in the CORESET, the CCEs corresponding to a PDCCH candidate are derived as following
· The first CCE index of a PDCCH candidate is identified by using at least some of the followings
· (1) UE-ID, (2) candidate number, (3) total number of CCEs for the PDCCH candidate, (4) total number of CCEs in the CORESET, and (5) randomization factor
· The other CCE indexes of the PDCCH candidate are consecutive from the first CCE index
· Searching space design for the lower aggregation level can be discussed separately

Working assumptions:
· In the case when only CORESET(s) for slot-based scheduling is configured for UE, the maximum number of PDCCH blind decodes per slot per carrier is X
· The value of X does not exceed 44
· FFS the exact value of X
· FFS for multiple active BWP, multiple TRP, multiple carriers, multi beams
· FFS for non-slot based scheduling
· FFS numerology specific X



RAN1#NR-AH3
	Agreements:
· Confirm the following working assumption:
· DM-RS density per REG is 1/4 at least for normal CP.
· FFS: orthogonal DMRS for MU-MIMO at RAN1 NR AH#3.
· FFS: URLLC
· DMRS density per REG for extended CP is same as that for normal CP

Working assumption
· For a CORESET, precoder granularity in frequency domain is:
· Configurable between i) equal to the REG bundle size in the frequency domain; or ii) equal to the number of contiguous RBs in the frequency domain within the CORESET
· For ii), DMRS is mapped over all REGs within the CORESET.

Agreement: DMRS positions for PDCCH
· Working assumption: Equally-distributed within a REG

Working assumption:
· Re-use NR DL RA Type 0 basis in units of 6 RBs, where no restriction on the maximum number of segments for a given CORESET.

Agreements:
· At least two DCI sizes are defined.
· One DCI size, which is at least for the purpose of fallback.
· FFS: for other purposes.
· One DCI size depending on configuration
· FFS: whether both DL and UL have the same size or different.
· FFS: for group-common DCI/PDCCH
· Note: the UE is not necessarily required to monitor two DCI sizes at the same monitoring occasion

Agreement:
· In a given CORESET
· Alt 1: different DCI formats
· Alt 2: different search spaces
can have different monitoring periodicities.
· FFS which one



RAN1#90bis
	Agreements:
· Support for a UE, configurable ID for PDCCH DMRS at least for the initialization of DMRS sequence/scrambling.
· FFS: whether this is used also for other purpose.
· FFS details including the applicability of configurable ID 

Agreements:
· NR support the following interleaver
· The number of rows A configured from {2, 3, and 6}, and the number of columns (P/A), where P is the number of interleaving unit for the given CORESET, and write in the row and read in the column
· No any further permutation is introduced
· Cyclic shift of the interleaving unit is applied based on the configurable ID which is independent parameter from the configurable ID for DMRS

Agreements:
· Confirm the WA: DMRS is evenly distributed within a REG
· DMRS REs are #1, #5, #9

Agreements:
· DMRS sequence is a Gold sequence as in LTE
· Note: in case if new Gold sequence is introduced for NR, this would be revisited
· DMRS sequence for NR-PDCCH is obtained according to a reference point in frequency domain.
· FFS the reference point

Agreements:
· Confirm the WA with the following clarifications (in red):
· For each CORESET, precoder granularity in frequency domain is:
· Configurable between i) equal to the REG bundle size in the frequency domain; or ii) equal to the number of contiguous RBs in the frequency domain within the CORESET
· For ii), DMRS is mapped over all REGs within CORESET.
· RAN1 assumes that CORESET for PDCCH scheduling RMSI can be configured with Option i)
· In Option ii) UE may assume DMRS is present in all REGs within the set of contiguous RBs of the CORESET where and when at least one REG of a candidate is mapped.

Agreements:
· Confirm the WA ‘Re-use NR DL RA Type 0 basis in units of 6 RBs, where no restriction on the maximum number of segments for a given CORESET’ with the following clarifications:
· This is for the case when the CORESET is configured by at least UE-specific RRC signalling. 
· FFS the RB indexing for resource allocation especially considering interaction with DL BWP
· Details of resource allocation should take into account the interaction with DL BWP – FFS details

Agreements:
· For slot-based scheduling;
· Confirm the following working assumption with updates:
· The first DMRS position either on symbol #2 or symbol #3 is configured by PBCH
· Maximum time duration of a CORESET is 2 symbols if the first DMRS position of a PDSCH with slot-based scheduling is on symbol #2, and is 3 symbols otherwise.
· The starting OFDM symbol of a CORESET can be symbol #0, #1, or #2, in a slot.
· However, the ending OFDM symbol of a CORESET is not later than symbol #2 in a slot.

Agreements:
· In a given CORESET, two types of search spaces (e.g., UE-common search space and UE-specific search space) can have different periodicities for a UE to monitor
· FFS details of the corresponding search spaces

Agreements
PDCCH candidates having different DCI payload sizes count as separate blind decodes
PDCCH candidates comprised by different sets of CCE(s) count as separate blind decodes.
PDCCH candidates in different CORESETs count as separate blind decodes.
PDCCH candidates having the same DCI payload size and comprised by the same set of CCE(s) in the same CORESET count as one blind decodes.

Agreements:
· For non-CA and for PDCCH monitoring periodicity of 14 or more symbols, the maximum number of PDCCH blind decodes per slot is:
· Working assumption: 44 for SCS = 15kHz.
· Working assumption: less than 44 at least for SCS = 60kHz and 120kHz.
· For the given SCS, all UEs support the maximum number of PDCCH blind decodes per slot.
· Companies are encouraged to complete the following table.
· Aiming to finalize this at RAN1#91.

	No. of PDCCH BDs per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Periodicity of 14 or more symbols
	44
	[22-44]
	[11-44]
	[6-44]

	Periodicity of less than 14 symbols
	[44-86]
	[22-86]
	[11-44]
	[6-44]



Agreements:
· Companies are encouraged to provide the views on the following aspects:
· Whether to specify upper limit of channel estimations a UE can perform for PDCCH;
· If yes, how channel estimation is defined (e.g., per CCE or per REG bundle, whether common counting principle between narrowband RS and wideband RS), and;
· What is the exact value of the upper limit of channel estimation a UE can perform for PDCCH.

	No. of CCEs that the UE can perform channel estimation per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Periodicity of 14 or more symbols
	[48-74]
	
	
	

	Periodicity of less than 14 symbols
	
	
	
	



Agreements:
· For CA with up to N CCs, maximum number of PDCCH blind decodes per slot for a UE depends on the number of configured CCs.
· All UEs supporting CA with the same set of CCs supports the same maximum number of PDCCH blind decodes.
· No explicit UE capability signaling to inform the maximum number of PDCCH blind decodes is reported.
· For CA with more than N CCs, maximum number of PDCCH blind decodes for a UE depends on the explicit UE capability.
· All UEs supporting CA with the same set of CCs supports at least the same number of PDCCH blind decodes.
· FFS: the value of N (no more than 8).

Agreements:
· For each SCS, whether or not separate UE capabilities for PDCCH monitoring periodicities are needed is concluded at RAN1#91.

	
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Need of separate UE capabilities for (i) PDCCH monitoring of 14 or more symbols and (ii) PDCCH monitoring of less than 14 symbols
	Y/N
	Y/N
	Y/N
	Y/N



Agreements:
· Take the same hash function of LTE EPDCCH as the hash functuion for NR-PDCCH
· Further refinements can be further considered till next meeting if necessary

Agreements:
· One set of the following parameters determines a set of search spaces
· A set of aggregation levels
· The number of PDCCH candidates for each aggregation level
· PDCCH monitoring occasion for the set of search spaces

Agreements:
· At least for cases other than initial access, to identify a set of search spaces, following parameters are configured by UE-specific RRC signaling:
· The number of PDCCH candidates for each aggregation level of {1, 2, 4, 8, [16]}
· One value from {0, 1, 2, 3, 4, 5, 6, 8}
· PDCCH monitoring occasion for the set of search spaces
· One value of from {1-slot, 2-slot, [5-slot], [10-slot], [20-slot]} (at least 5 values)
· One or more value(s) from 1st symbol, 2nd symbol, …, 14th symbol within a monitored slot
· Each set of search spaces associates with a CORESET configuration by RRC signaling

Agreements:
· For PDCCH monitoring occasion of 1-slot, 2-slot, [5-slot], [10-slot], and [20-slot],
· Slot-level offset value for PDCCH monitoring occasion is also supported.
· For N-slot monitoring occasion, the offset is one from [0, N-1].
· Note: symbol-level bit-map of monitoring occasion within a slot agreed at RAN1#90bis is still available.

Agreements:
· For the DMRS of NR-PDCCH in a CORESET,
· The QCL configuration/indication is on a per CORESET basis (Alt.1).

Agreements:
· The value(s) of TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, and/or TPC-SRS-RNTI, are provided by RRC signaling.
· The association between at least each of the following RNTIs and a DCI format is specified in the specification.
· C-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, INT-RNTI, SFI-RNTI. FFS: other RNTI(s).
· The value of C-RNTI is obtained as part of random access procedure.
· The association between a DCI format and a type of search space (UE-common search space and UE-specific search space) is specified in the specification.
· UE-common search space contains a DCI format of C-RNTI, RNTI(s) for SPS/grant-free, TPC-PUSCH-RNTI, TPC-PUCCH,RNTI, TPC-SRS-RNTI, and INT-RNTI.
· UE-specific search space contains a DCI format of C-RNTI and RNTI(s) for SPS/grant-free.

Agreements:
· By PBCH, a UE obtains at least one CORESET configuration at least for PDCCH scheduling RMSI associated with a given SS block.
· The set of aggregation levels and candidates per aggregation level for PDCCH scheduling RMSI is specified in the specification.
· FFS the indication of the support of aggregation level 16 in the cell
· FFS: Set of search spaces for OSI, random access, and paging.
· By RMSI, the UE can be configured with at least one CORESET configuration at least for PDCCH for random access.
· If not configured by RMSI, the CORESET configuration(s) for random access is/are the one(s) configured by PBCH.
· FFS: whether the CORESET configuration can be configured outside of the initial active DL BWP.
· By UE-specific RRC signalling, the UE can be configured with one or more CORESET configuration(s) at least for PDCCH scheduling UE-specific data.
· Each CORESET configuration is associated with one or more sets of search spaces.
· Note: each set of search spaces is associated with one CORESET configuration.



RAN1#91
	Agreements:
· For each CORESET configured by PBCH, physical cell ID is used for DMRS sequence initialization
· Working assumption: For each CORESET configured by RMSI, it can be configured with a configurable ID for DMRS sequence initialization via RMSI (if not configured,  physical cell ID is used for DMRS sequence initialization)
· Working assumption: The value range of the configurable ID is the same as that for physical cell ID
· For each CORESET configured by UE-specific RRC signalling, a UE is configured with a configurable ID for DMRS sequence initialization
· Working assumption: The value range of the configurable ID is the same as that for physical cell ID in Rel-15  NOTE: there is subsequent agreement made in 7.2 which replaces working assumption

Agreements:
· No new RRC parameter is necessary to identify the reference point for DMRS generation for the given CORESET.
· For a CORESET configured by UE-specific RRC signaling, a configurable ID for cyclic shift of the interleaving unit.
· The value range of the configurable ID is {0 - 274}.
· For a CORESET configured by PBCH/RMSI, physical cell ID is used for the cyclic shift of the interleaving unit.

Agreements:
· The same length-31 Gold sequence with LTE is used for scrambling PDCCH and DMRS for PDCCH.

Agreements:
· Reference point for DMRS generation for PDCCH is,
· PRB 0 of common PRB indexing for UE-specific CORESET
· PRB 0 of the initial active DL BWP for CORESET configured by PBCH/RMSI

Agreements:
· RRC parameter “CORESET-start-symb” is deleted from the RRC parameter list.

Agreements:
· For NR PDCCH associated with the CORESET(s) configured by PBCH, AL=16 is supported.
· For NR PDCCH associated with the CORESET(s) configured by RMSI or UE-specific RRC signaling, AL=16 is supported
· Note: additional complexity, if any, for NR PDCCH channel estimation is to be discussed separately
· Discuss further offline whether or not AL=16 is associated with wideband RS only

Agreements:
· CORESET configured by RMSI is confined within the initial active DL BWP

Agreements:
· For a CORESET configured by UE-specific RRC signaling, DL BWP-specific RB indexing + RB-offset are used to configure frequency-domain resource.
· The length of the bit-map is Floor((N_RB – (ceil(BWP_start/6)*6-BWP_start))/6)
· CORESET starting RB is ceil(BWP_start/6)*6
· For a CORESET configured by PBCH/RMSI, RB indexing is for the initial DL BWP.

Agreements:
· C-SS in each DL BWP of the PCell/PScell
· On C-SS, Yp ,kp= 0.
· In Rel.15, 
· For scheduling RMSI, OSI, Paging, UE monitors common search space in the PCell only
· In addition, for random access and fall back, UE monitors common search space in the PCell and PSCell only
· Working assumption: The UE is not expected to be configured without C-SS on the PCell (PSCell) in the active DL BWP 
· NOTE: RAN1 does not expect additional impact on the UE behavior due to not having PRACH resource in the BWP
· Working assumption: In Rel.15, 
· A UE is expected to monitor C-SS (if configured) in the activated BWP
· Full functionalities of C-SS (scheduling RMSI, OSI, Paging, random access, etc) are supported by the C-SS configured by UE-specific RRC signaling.
· All RRC parameters defined for UE-SS are also defined for C-SS that is configured by UE-specific RRC signaling.

Agreements:
· C-SS (at least for SFI/PI if configured) in a Scell:
· On C-SS, Yp ,kp= 0.
· Working assumption: All RRC parameters defined for UE-SS are also defined for C-SS that is configured by UE-specific RRC signaling.

Agreements:
· Introduce a linkage between search space set and CORESET via an index to the CORESET configuration
· CORESET is removed from the search space configuration
· In Rel-15, the max no. of CORESETs configurable for a BWP in a cell for a UE is [3]
· In Rel-15, the max no. of search space sets configurable for a BWP in a cell for a UE is [10]

Agreements:
· Scrambling for PDCCH (after channel coding) is supported.
· No additional RRC parameter is necessary.
· Re-use the ID for DMRS initialization.

Conclusion:
· It is clarified that Mp,maxL is the maximum of “configured” number of PDCCH candidates for the given aggregation level L across all serving cells scheduled by the search space

Agreements:
· UE is not expected to receive PDSCH type A in the same slot if the PDCCH monitoring is after the first two or three symbols of a slot
· Note: PUSCH mapping is up to MIMO decision

Agreements:
· For information, the following cases are clarified:
· Case 1: PDCCH monitoring periodicity of 14 or more symbols
· Case 1-1: PDCCH monitoring on up to three OFDM symbols at the beginning of a slot
· Case 1-2: PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot
· For a given UE, all search space configurations are within the same span of 3 consecutive OFDM symbols in the slot
· Case 2: PDCCH monitoring periodicity of less than 14 symbols
· Note: this includes the PDCCH monitoring of up to three OFDM symbols at the beginning of a slot
· The numbers in bracket in the following table can be further adjusted but not to be increased
· X<=16, Y<=8
· FFS whether or not to have case 2’, where the values of X and/or Y can be smaller than case 2
	Max no. of PDCCH BDs per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Case 1-1
	44
	36
	22
	20

	Case 1-2
	[44]
	
	
	-

	Case 2
	[44+X]
	[36+Y]
	[22+Y]
	[20]



Working assumption:
· For PDCCH monitoring for receiving RMSI, the number of PDCCH candidates are following:
· 4 candidates for AL = 4 
· 2 candidates for AL = 8
· DCI size for RMSI scheduling and DCI size for OSI scheduling are the same
· FFS: Paging and fallback

Conclusion:
· RAN1 common understanding is that the PDCCH channel estimation complexity is not negligible at least in some cases.
· FFS: Possible solutions to resolve the channel estimation complexity issue together with the impact on PDCCH blocking probability
· Opt.1: Define the limits of “the number of CCEs for PDCCH channel estimation which refers to the union of the sets of CCEs for PDCCH candidates”
· Note: the overlapped CCEs associated with different CORESETs are counted separately.
· FFS: CCEs for the same precoder-granularity are counted as one channel estimation
· FFS: whether/how to handle the variation on the actual number of CCEs for PDCCH channel estimation and BDs over time
· Application of overbooking is considered
· Strive for not having specific UE capability to report the maximum number of CCEs for PDCCH channel estimation.
· Study the solutions considering the cases 1-1, 1-2, 2, and 2’.
· Opt.2: Modify the hashing function
· Opt.3: Increase the size of the precoder granularity
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	Agreements:
· Adopt following text proposal for PDCCH scrambling (TS38.211 Section 7.3.2.3)
==
The scrambling sequence generator shall be initialized with

where

-	 equals the higher-layer parameter Control-scrambling-Identity if configured and RNTI is equal to C-RNTI,  otherwise, and
-	 is C-RNTI for PDCCH in USS, while is 0 for PDCCH in CSS.
Companies can check whether the above agreements are consistent with previous coding discussion/agreements or not

Agreements:
· DM-RS sequence for PDCCH is initialized with an equation with at least symbol index, slot index, and the ID.
· FFS: further randomization to avoid consistent collisions over frames.
· DMRS sequence for PDCCH is generated per symbol.

Agreements:
· The TP in R1-1801278 for 38.211 is endorsed
· The last sentence is subject to editor’s refinement

Agreements:
· The maximum number of CORESETs per BWP per cell is 3
· For the 3rd CORESET, i.e., for p=2, Ap=39839.
· Confirm 10 as the maximum number of search space sets per BWP per cell.

Agreements:
· CORESET ID of the CORESET configured by PBCH is 0.
· Search space ID of the search space configured by PBCH is 0.


Agreements:
· A UE can be configured with a search space configuration by UE-specific RRC signaling which includes following:
· CORESET ID (range: 0-11, to indicate which CORESET the search space is mapped to)
· The search space can be associated with any CORESET configuration
· When the CORSET ID is UE-specifically configured to be 0, it is mapped to the one configured by PBCH
· Search space ID (range: 0-39)
· When the search space ID is UE-specifically configured to be 0, it is mapped to the one configured by PBCH

Agreements:
· DCI format 0_1 and 1_1 are monitored only in USS.
· DCI format 0_0 and 1_0 are monitored in CSS.
· DCI format 0_0 and 1_0 can be monitored in USS.
· They have the same DCI payload size.
· One of the following is configured by RRC signaling for the USS:
· Monitoring DCI format 0_1 and 1_1 only
· Monitoring DCI format 0_0 and 1_0 only

Agreements:
· NR supports a DCI format having the same size as the DCI format 1_0 to be used for scheduling RMSI/OSI, for Paging, and for random access.

Agreements:
· For each search space configuration configured by UE-specific RRC signaling, the UE is informed whether the search space configuration is CSS or USS, together with the following information, as part of the search space configuration:
· Which DCI format(s) to monitor
· For a CSS,
· DCI format 0_0 and DCI format 1_0
· In which case, the UE monitors the DCI format with CRC scrambled by C-RNTI, CS-RNTI (if configured), SP-CSI-RNTI (if configured), RA-RNTI, TC-RNTI, P-RNTI, SI-RNTI
· DCI format 2_0
· In which case, the UE monitors the DCI format with CRC scrambled by SFI-RNTI, and the SFI-related parameters SFI-PDCCH is provided as part of the search space configuration
· FFS: how to select one or two decoding candidates if the configured PDCCH candidates are larger than the value
· DCI format 2_1
· In which case, the UE monitors the DCI format with CRC scrambled by INT-RNTI, and the PI-related parameters Preemp-DL is provided as part of the search space configuration
· DCI format 2_2
· In which case, the UE monitors the DCI format with CRC scrambled by TPC-PUSCH-RNTI or TPC-PUCCH-RNTI
· DCI format 2_3
· In which case, the UE monitors the DCI format with CRC scrambled by TPC-SRS-RNTI
· Monitoring of multiple DCI formats can be configured for one CSS
· For USS,
· A UE monitors the DCI format with CRC scrambled by C-RNTI, CS-RNTI (if configured), TC-RNTI (if a certain condition is met), and SP-CSI-RNTI (if configured)
· Further discussion offline the association of the RNTIs with DCI formats 
· Monitoring of multiple DCI formats can be configured for one USS

Agreements:
· For a search space configuration, monitoring periodicity of slot(s) is updated as follows:
· For all SCS, {1, 2, 4, 5, 8, 10, 16, 20} slots
· For INT-RNTI, a subset of {1,2,4} slots is applied
· FFS: the case when concatenated semi-static DL/UL assignments is configured

Working assumption:
· At least for case 1-1 and case 1-2, all UE supports channel estimation capability for 48 CCEs for a given slot per scheduled cell
· FFS: cross-carrier scheduling
· FFS: wideband RS
· FFS: overbooking and/or nested structure
· FFS: exceptional case of CCE counting
· FFS: for case 2

Agreements
· For the following previous agreement, N=4
Agreements:
· For CA with up to N CCs, maximum number of PDCCH blind decodes per slot for a UE depends on the number of configured CCs.
· All UEs supporting CA with the same set of CCs supports the same maximum number of PDCCH blind decodes.
· No explicit UE capability signaling to inform the maximum number of PDCCH blind decodes is reported.
· For CA with more than N CCs, maximum number of PDCCH blind decodes for a UE depends on the explicit UE capability.
· All UEs supporting CA with the same set of CCs supports at least the same number of PDCCH blind decodes.
· FFS: the value of N (no more than 8).
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	Agreements:
· Adopt the following TP for 38.211, 7.4.1.1.1
=== Start ===
The pseudo-random sequence generator shall be initialized with
cinit=(217(14ns,f + l + 1)(2NID+1) + 2 NID) mod 231
Where l is the OFDM symbol number within the slot,  ns,f is the slot number within a frame, and
· NID{0, 1, …, 65535} is given by the higher-layer parameter PDCCH-DMRS-Scrambling-ID if provided NID=NIDcell  otherwise.
=== End ===

Conclusion:
· Regarding the issue of cyclic shift for PDCCH interleaver as discussed in Section 2 of R1-1803298:
· No spec update is necessary

Agreements:
· For RMSI CORESET, interleaved CCE-to-REG mapping with 
· REG-bundle size of 6
· R=2
· All RMSI CORESET configurations are with precoder granularity = REG-bundle size.

Agreements:
· To adopt the following TP (Section 7.3.2.3, 38.211)
=== Start ===
The scrambling sequence generator shall be initialized with


where
-	For a PDCCH in a UE-specific search space, nID{0, 1, …, 65535} equals the higher-layer parameter Control-scrambling-Identity if configuredand the RNTI associated with the PDCCH transmission is the C-RNTI,

-	 otherwise


and where  is given by the C-RNTI for a PDCCH in a UE-specific search space if Control-scrambling-Identity is configured and  otherwise for a PDCCH in a common search space.
=== End ===

Agreements:
· If a PDCCH decoding candidate having a CCE overlapped, even partially, with the configured SSB, the UE is not required to monitor the PDCCH with the decoding candidate.

Agreements:
· To adopt the following TP for 38.211:
=== Start ===
[bookmark: _Toc500952726]7.3.2.5	Mapping to physical resources






[bookmark: _Hlk498433213]The UE shall assume the block of complex-valued symbols  to be scaled by a factor  and mapped to resource elements  not used for the associated PDCCH DMRS in increasing order of first , then , in the resource-element groups used for the monitored PDCCH. The antenna port  .
=== End ===

Agreements:
· To adopt the following TP for 7.4.1.3.2 of 38.211
=== Start ===
[bookmark: _Toc500952741]7.4.1.3.2	Mapping to physical resources


The UE shall assume the sequence  is mapped to resource elements  according to



where the following conditions are fulfilled
-	they are within the resource element groups constituting the PDCCH the UE attempts to decode if the higher-layer parameter CORESET-precoder-granularity equals CORESET-REG-bundle-size,
[bookmark: _Hlk498503459]-	all resource-element groups within the set of contiguous resource blocks in the CORESET where the UE attempts to decode the PDCCH if the higher-layer parameter CORESET-precoder-granularity equals the size of the CORESET in the frequency domain.
=== End ===

Agreements:
· Adopt following TP:
=== Start ===





For interleaved CCE-to-REG mapping, for  and  for  where  is configured by the higher-layer parameter CORESET-REG-bundle-size. The interleaver is defined by 



where  is given by the higher-layer parameter CORESET-interleaver-size and where


-	 is a function of for a PDCCH transmitted in a CORESET configured by the PBCH or RMSI 

-	 is a function of the higher-layer parameter CORESET-shift-index

Agreements:
· Confirm the value for Case 1-2. X=0 and Y=0 for Case 2. No consensus on additional Case 2’.
	Max no. of PDCCH BDs per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Case 1-1
	44
	36
	22
	20

	Case 1-2
	[44]
	
	
	-

	Case 2
	[44+X]
	[36+Y]
	[22+Y]
	[20]



Agreements:
· To adopt the TP for TS38.213 Section 10.1
· Also add one sentence in the spec saying “when the number of REGs is not sufficient for a given aggregation level, the UE is not required to monitor candidates of the given aggregation level”
· Up to spec editor for final wording
=== Start ===
Table 10.1-1: CCE aggregation levels and max number of candidates per CCE aggregation level for Type0/Type0A/Type2-PDCCH common search space
	CCE Aggregation Level
	Number of Candidates

	4
	4

	8
	2

	16
	1


=== End ===

Agreements:
· The number of CCEs for PDCCH channel estimation which refers to the union of the sets of CCEs for PDCCH candidates to be monitored, regardless of which REG-bundle size or precoder granularity.
· Overlapped CCEs associated with different CORESETs are counted separately.
· Overlapped CCEs associated with different PDCCH starting symbols with the same or different search space sets with the same CORESET are counted separately.
· Overlapped CCEs associated with same or different search space sets with the same PDCCH starting symbol associated with the same CORESET are counted one.
· Note: in the above, the overlapping CCEs for candidates for a given search space set with different starting symbols are assumed to be supported.

Agreements:
· Change Y_{p, kp} to Y_{p, ns,f }  in the search space hashing function in subclause 10.1 of 38.213, where the index ns,f  is the slot number.
· (Working assumption) The reset of the update is per radio frame

Agreements:
· The UE capability signaling for PDCCH BDs in CA is integer value from {4, …, 16}.
· Discuss further whether or not to restrict the combination of the number of CCs that a UE can support vs. the number of PDCCH BDs indicated via UE capability signalling

Agreements:
· Mp,maxL is Mp,s,maxL  which is the maximum number of PDCCH candidates for the given aggregation level L across all serving cells for the given search space set s for the given CORESET p

Agreements:
· Specify PDCCH candidate mapping rules. 
· PDCCH candidates are mapped to search-space-sets until either or both limit(s) of (number of blind decodes, CCEs for channel estimation) is/are met at least with the following rule
· SS type order, e.g. CSS  before USS 
· FFS: further rule within a search space set/type

Agreements:
· Confirm the following working assumption, with updates:
· At least for case 1-1 and case 1-2, all UE supports channel estimation capability for following numbers of 48 CCEs for a given slot per scheduled cell
· 56 CCEs for SCS = 15kHz and 30kHz
· 48 CCEs for SCS = 60kHz
· 32 CCEs for SCS = 120kHz
· FFS: cross-carrier scheduling
· FFS: wideband RS
· FFS: overbooking and/or nested structure
· FFS: exceptional case of CCE counting
· FFS: for case 2

Agreements: 
· Adopt following TP (38.213)
=== Start ===
A UE determines a PDCCH monitoring occasion from the PDCCH monitoring periodicity, the PDCCH monitoring offset, and the PDCCH monitoring pattern within a slot. For the search space set s in the control resource set p, the UE monitors PDCCH in a slot where  is satisfied, with nf being the frame number. 
=== End ===
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commonCoReSets


commonSearchSpaces


searchSpaceSIB1 SearchSpaceId,
searchSpaceOSI SearchSpaceId,
pagingSearchSpace SearchSpaceId,
ra‐CoReSet ControlResourceSetId,
ra‐SearchSpace SearchSpaceId,
...


controlResourceSetToAddModList


controlResourceSetToReleaseList


searchSpacesToAddModList


searchSpacesToReleaseList


downlinkPreemption    SetupRel {              },
slotFormatIndicator     SetupRel {              },
tpc‐PUSCH     SetupRel {              },
tpc‐PUCCH     SetupRel {              },
...


searchSpaceId SearchSpaceId,
controlResourceSetId ControlResourceSetId,
monitoringSlotPeriodicityAndOffset CHOICE {


sl1 NULL, sl2 INTEGER (0..1), 
sl4 INTEGER (0..3),
sl5 INTEGER (0..4),
sl8 INTEGER (0..7),
sl10 INTEGER (0..9),
sl16 INTEGER (0..15),
sl20 INTEGER (0..19)},


monitoringSymbolsWithinSlot BIT STRING (SIZE (14)),
nrofCandidates SEQUENCE {


aggregationLevel1 ENUM {n0, n1, n2, n3, n4, n5, n6, n8},
aggregationLevel2 ENUM {n0, n1, n2, n3, n4, n5, n6, n8},
aggregationLevel4 ENUM {n0, n1, n2, n3, n4, n5, n6, n8},
aggregationLevel8 ENUM {n0, n1, n2, n3, n4, n5, n6, n8},
aggregationLevel16 ENUM {n0, n1, n2, n3, n4, n5, n6, n8}},


searchSpaceType CHOICE {
common Common,
ue‐Specific UE‐Specific}


format0‐0‐AndFormat1‐0 SEQUENCE {...},
format2‐0 SEQUENCE {


nrofCandidates‐SFI SEQUENCE {
aggregationLevel1 ENUM {n1, n2},
aggregationLevel2 ENUM {n1, n2},
aggregationLevel4 ENUM {n1, n2},
aggregationLevel8 ENUM {n1, n2},
aggregationLevel16 ENUM {n1, n2}},


...},
format2‐1 SEQUENCE {...},
format2‐2 SEQUENCE {...},
format2‐3 SEQUENCE {


monitoringPeriodicity ENUM {n1, n2, n4, n5, n8, n10, n16, n20},
nrofPDCCH‐Candidates ENUM {n1, n2},
...},


dci‐Formats ENUM {fmt0‐0‐&‐1‐0, fmt0‐1‐&‐1‐1},
...


controlResourceSetId ControlResourceSetId,
frequencyDomainResources BIT STRING (SIZE (45)),
duration INTEGER (1..maxCoReSetDuration),
cce‐REG‐MappingType CHOICE {


intErleaved Interleaved,
nonInterleaved NULL},


precoderGranularity ENUM {sameAsREG‐bundle, allContiguousRBs},


tci‐StatesPDCCH,


tci‐PresentInDCI ENUMERATED {enabled},
pdcch‐DMRS‐ScramblingID BIT STRING (SIZE (16))


reg‐BundleSize ENUM {n2, n3, n6},
interleaverSize ENUM {n2, n3, n6}, 
shiftIndex INTEGER(0..maxNrofPRB‐1)


int‐RNTI RNTI‐Value,
timeFrequencySet ENU {set0, set1},
dci‐PayloadSize INT (0..maxINT‐DCI‐PayloadSize),


int‐ConfigurationPerServingCell


servingCellId ServCellIndex,
positionInDCI INT (0..maxINT‐DCI‐PayloadSize‐1)


sfi‐RNTI RNTI‐Value,
dci‐PayloadSize INT (1..maxSFI‐DCI‐PayloadSize),


slotFormatCombToAddModList


slotFormatCombToReleaseList


...


servingCellId ServCellIndex,
subcarrierSpacing SubcarrierSpacing,
subcarrierSpacing2 SubcarrierSpacing,


slotFormatCombinations,


positionInDCI INT (0..maxSFI‐DCI‐PayloadSize‐1)


slotFmtCombId INT (0..maxNrofSlotFmtCombPerSet‐1),


slotFormats


searchSpaceId SearchSpaceId,
controlResourceSetId ControlResourceSetId,
monitoringSlotPeriodicityAndOffset CHOICE {


sl1 NULL, sl2 INTEGER (0..1), 
sl4 INTEGER (0..3),
sl5 INTEGER (0..4),
sl8 INTEGER (0..7),
sl10 INTEGER (0..9),
sl16 INTEGER (0..15),
sl20 INTEGER (0..19)},


monitoringSymbolsWithinSlot BIT STRING (SIZE (14)),
nrofCandidates SEQUENCE {


aggregationLevel1 ENUM {n0, n1, n2, n3, n4, n5, n6, n8},
aggregationLevel2 ENUM {n0, n1, n2, n3, n4, n5, n6, n8},
aggregationLevel4 ENUM {n0, n1, n2, n3, n4, n5, n6, n8},
aggregationLevel8 ENUM {n0, n1, n2, n3, n4, n5, n6, n8},
aggregationLevel16 ENUM {n0, n1, n2, n3, n4, n5, n6, n8}},


searchSpaceType CHOICE {
common Common,
ue‐Specific UE‐Specific}


format0‐0‐AndFormat1‐0 SEQUENCE {...},
format2‐0 SEQUENCE {


nrofCandidates‐SFI SEQUENCE {
aggregationLevel1 ENUM {n1, n2},
aggregationLevel2 ENUM {n1, n2},
aggregationLevel4 ENUM {n1, n2},
aggregationLevel8 ENUM {n1, n2},
aggregationLevel16 ENUM {n1, n2}},


...},
format2‐1 SEQUENCE {...},
format2‐2 SEQUENCE {...},
format2‐3 SEQUENCE {


monitoringPeriodicity ENUM {n1, n2, n4, n5, n8, n10, n16, n20},
nrofPDCCH‐Candidates ENUM {n1, n2},
...},


dci‐Formats ENUM {fmt0‐0‐&‐1‐0, fmt0‐1‐&‐1‐1},
...


controlResourceSetId ControlResourceSetId,
frequencyDomainResources BIT STRING (SIZE (45)),
duration INTEGER (1..maxCoReSetDuration),
cce‐REG‐MappingType CHOICE {


intErleaved Interleaved,
nonInterleaved NULL},


precoderGranularity ENUM {sameAsREG‐bundle, allContiguousRBs},


tci‐StatesPDCCH,


tci‐PresentInDCI ENUMERATED {enabled},
pdcch‐DMRS‐ScramblingID BIT STRING (SIZE (16))


reg‐BundleSize ENUM {n2, n3, n6},
interleaverSize ENUM {n2, n3, n6}, 
shiftIndex INTEGER(0..maxNrofPRB‐1)


tpc‐Index INT (1..15),
tpc‐IndexSUL INT (1..15),
targetCell ServCellIndex,
...


tpc‐IndexPCell INT (1..15),
tpc‐IndexPUCCH‐SCell INT (1..15),
...


ControlResourceSet


List (1..3)


SearchSpace


List (1..10)


TCI‐StateId


List (1..maxNrofTCI‐StatesPDCCH)


INT‐ConfigPerServCell


List (1..maxNrofServCells)


SlotFormatCom
binationsPerCell


List (1..maxNrofAggrCellsPerCG)


SlotFormatCom
bination


List (1..maxNrofSlotFmtCombPerSet)


ControlResourceSet


List (1..2)


SearchSpace


List (1..4)


ControlResourceSetId


List (1..3)


SearchSpaceId


List (1..10)


DownlinkPreemption


SlotFormatIndicator


PUSCH‐TPC‐CommandConfig


PUCCH‐TPC‐CommandConfig


TCI‐StateId


List (1..maxNrofTCI‐StatesPDCCH)


ServCellIndex


List (1..maxNrofAggrCellsPerCG)


INT (0..255)


SIZE (1..maxNrofSlotFmtPerComb
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