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Introduction
According to the guidance by RAN1 (vice-)chairman, this email discussion is to be finalised by 21 August; if necessary, followed by endorsing the corresponding TPs by 27 August.
Summary of Discussion and Suggestions
[bookmark: _GoBack]At the end of the meeting, it is suggested to agree/endorse the following:
TP#A (section 2.1), TP#B (section 2.2), TP#D (section 2.3), TP#E (section 2.4), TP#F (section 2.5) and two proposals in section 2.6.

TP#A for 38.213 (Reference SCS for searchSpaceSwitchingTimer-r16)
Reasons for change:
The reference subcarrier spacing for search space set group switching is undefined
Summary of changes:
1. Add conditions for which the timer parameter is provided, and establish the reference subcarrier spacing as the sallest among the configured BWPs in the serving cell or set of serving cells.
Specs/clauses affected:
TS 38.213 clause 10.4
Consequences if not approved:
Incomplete specification of search space set group switching.
	10.4	Search space set group switching
<omitted>
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value for a serving cell for which the UE is provided searchSpaceGroupIdList-r16 or, if provided, a set of serving cells provided by searchSpaceSwitchingGroupList-r16. The UE decrements the timer value by one after each slot based on a reference SCS configuration that is the smallest SCS configuration  among all configured DL BWPs in the serving cell or the set of serving cellsfor a reference SCS configuration . UE maintains the reference SCS during timer decrement procedure.
<omitted>



TP#B for 38.213 (SSSG switching for a cell group)
Reasons for change:
The search space set group switching for a set of serving cells is undefined
Summary of changes:
1. Extend existing provisions for serving cell to include a set of serving cells.
Specs/clauses affected:
TS 38.213 clause 10.4
Consequences if not approved:
Incomplete specification of search space set group switching.
	10.4	Search space set group switching
<omitted>
A UE determines a slot and a symbol in the slot to start or stop PDCCH monitoring according to search space sets for a serving cell for which the UE is provided searchSpaceGroupIdList-r16 or, if provided, a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, based on the smallest SCS configuration  among all configured DL BWPs of the active BWPs in the serving cell or the set of serving cells and, if any, in the serving cell where the UE receives a PDCCH and detects a corresponding DCI format 2_0 triggering the start or stop of PDCCH monitoring according to search space sets.



TP#D for 38.213 (CSI-RS cancellation for Case 2.1)
Reasons for change:
CSI-RS cancellation is not specified for the case that a UE is provided with CO-DurationPerCell-r16 and SlotFormatCombinationsPerCell
Summary of changes:
1. Add a paragraph that specifies conditions for CSI-RS cancellation when CO-DurationPerCell-r16 and SlotFormatCombinationsPerCell
Specs/clauses affected:
38.213 clause 11.1.1
Consequences if not approved:
Incomplete specification of UE's CSI-RS cancellation procedures
	11.1.1	UE procedure for determining slot format 
<omitted>
For operation with shared spectrum channel access, if a UE is configured by higher layers to receive a CSI-RS and the UE is provided CO-DurationPerCell-r16 and SlotFormatCombinationsPerCell, for a set of symbols of a slot that are indicated as downlink or flexible by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided, the UE cancels the CSI-RS reception in the set of symbols of the slot that are not within the indicated remaining channel occupancy duration.
<omitted>



TP#E for 38.214 (Channel and Interference Measurements)
Reasons for change:
Interference measurements procedure is unclear.
Summary of changes:
1. Align UE's the interference measurements derivations to description in clauses 11.1 and 11.1.1
Specs/clauses affected:
TS 38.214 clause 5.2.1.4.2
Consequences if not approved:
Incomplete specification for interference measurements.
NOTE: This TP overlaps with TP5a in Amitav’s thread (AI 7.2.2.2.2) and needs to be merged.
	5.2.1.4.2	Reporting settings
<omitted>
For operation with shared spectrum channel access, if the higher layer parameter reportQuantity set to ‘cri-RI-PMI-CQI ‘, ‘cri-RI-i1’, ‘cri-RI-i1-CQI’, ‘cri-RI-CQI’ or ‘cri-RI-LI-PMI-CQI’, the UE shall derive the interference measurements for computing CSI value based on periodic/semi-persistent CSI-IM measured only in OFDM symbol(s) that fulfill the same conditions under which the UE is expected to receive periodic/semi-persistent CSI-RS as described in Clause 11.1 and Clause 11.1.1 of TS 38.213.
<omitted>



TP#F for 38.213 (CSI-RS cancellation)
Reasons for change:
Specify additional CSI-RS reception when UE is provided CO-DurationPerCell-r16
Summary of changes:
1. Add an exception to not receiving CSI-RS when UE is provided CO-DurationPerCell-r16
Specs/clauses affected:
TS 38.213 Clause 11.1.1
Consequences if not approved:
Incomplete specification for CSI-RS reception
	11.1.1	UE procedure for determining slot format 
For a set of symbols of a slot that are indicated 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 does not detect a DCI format 2_0 providing a slot format for the slot
-     the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format
-     the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR
-     the UE receives PDCCH as described in Clause 10.1
-     if the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE does not receive the PDSCH or the CSI-RS in the set of symbols of the slot
-     if the UE is configured by higher layers to receive CSI-RS in the set of symbols of the slot, the UE does not receive the CSI-RS in the set of symbols of the slot, except when UE is provided CO-DurationPerCell-r16 and the set of symbols of the slot are within the indicated remaining channel occupancy duration.



Proposed Agreements
Proposed Agreement: If at least one of SFI and CO duration fields in DCI 2_0 is configured, the UE may average measurements of two or more instances of a periodic or semi-persistent NZP CSI-RS for channel measurement or for interference measurement that occur in the indicated remaining CO duration.  The UE shall not average measurements of two or more instances of a periodic or semi-persistent NZP CSI-RS for channel measurement or for interference measurement that do not occur in the indicated remaining CO duration.

Proposed Agreement: If neither SFI nor CO duration fields in DCI 2_0 are configured but CSI-RS-ValidationWith-DCI-r16 is configured, the UE may average measurements of two or more instances of a periodic or semi-persistent NZP CSI-RS for channel measurement or for interference measurement that occur in a time duration for which all OFDM symbols are occupied by a set of PDSCH and/or CSI-RS(s) that are scheduled/triggered to the UE[, including the scheduling/triggering PDCCH(s)]. The UE shall not average measurements of two or more instances of a periodic or semi-persistent NZP CSI-RS for channel measurement or for interference measurement that occur in a time duration for which not all OFDM symbols are occupied by a set of PDSCH and/or CSI-RS(s) scheduled/triggered to the UE, including the scheduling/triggering PDCCH(s).

Summary and suggestions after 1st round of discussion
Q1/Q2: Reference SCS for searchSpaceSwitchingTimer-r16
There seems to be consensus that the smallest SCS among configured BWPs across all cells (or cell groups, if configured). Some more discussion may be required to check if it can be agreed that “The reference SCS should be maintained during the timer countdown procedure.” to avoid problems if a BWP configuration changes while the timer is running.
FL suggestion: Start TP discussion based on TP2 in R1-2006350. Continue discussion whether the reference changes if the BWP configuration changes while the timer is running.
 
Q3: TP3 in R1-2006350
There is almost consensus that this TP is not needed.
FL suggestion: Conclude that the proposed change is not essential.

Q4: association of the trigger flag
The view of the majority is that the proposal is correct, however there is no clear agreement in the group whether a spec change is necessary or not.
FL suggestion: Continue discussion whether a TP/spec change is necessary or not, based on TP1 in R1-2006018

Q5: OPPO's TP2 in R1-2006018
There is no consensus established that the TP/spec change is necessary, although some companies think it needs to be further checked.
FL suggestion: Continue discussion whether a TP/spec change is necessary or not.

Q6: Samsung's proposal 2 in R1-2006093
	When DCI 2_0 contains COT duration and SFI, UE cancels the reception of periodic or semi-persistent CSI-RS configured by higher layers at least on downlink and flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the periodic or semi-persistent CSI-RS location is outside the CO duration indicated by the COT duration field.


LG's proposed clarification
	If a UE detects DCI format 2_0 indicating remaining channel occupancy time shorter than the number of slots for which SFI-index field provides corresponding slot formats, the UE shall ignore slot format information corresponding to slots outside of gNB’s channel occupancy time


There seems to be consensus that Samsung's proposal with LG's clarification should be adopted: .
FL suggestion: Adopt the proposal and ask Samsung to provide a TP.

Q7: void

Q8: Behaviour for Case 2.3: DCI format 2_0 contains COT duration field but not SFI.
There seems to be a majority view to adopt Nokia’s proposal (as far as CSI-RS are concerned) and LG’s Method 1:
	For a set of symbols of a slot that are indicated 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 does not detect a DCI format 2_0 providing a slot format for the slot
-	the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format
-	the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR
-	the UE receives PDCCH as described in Clause 10.1
-	if the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE does not receive the PDSCH or the CSI-RS in the set of symbols of the slot, except when UE is provided CO-DurationPerCell-r16 and symbols of the slot are within the indicated remaining channel occupancy duration.



	LG (Method 1): Receive/cancel P/SP-CSI-RS within CO duration if DCI format 2_0 contains CO duration field but not SFI index field: UE behaves as if DCI format 2_0 were not to be detected. In other words, UE cancels P/SP-CSI-RS if P/SP-CSI-RS symbols configured as flexible by higher layer signalling are scheduled by UL grant.


FL suggestion: Check if Nokia’s proposal (as far as CSI-RS are concerned) and LG’s Method 1 can be agreed, and continue with TP discussion.

Q9: Behaviour w.r.t. CSI-RS-Resource-Mobility
There is no consensus to support vivo's proposal 2 in R1-2005331.
FL suggestion: Conclude that the proposal is not adopted.

Q10: Behaviour w.r.t. CSI-RS-Resource-Mobility
There seems to be generally support for LG's proposals 8 and 9 in R1-20060932006299, but some modifications and clarifications were discussed. LG suggested modified proposals 8 and 9 as follows:
	Modified Proposal #8: If at least one of SFI and CO duration fields is configured, the UE may average measurements of assumes constant power for NZP CSI-RS(s) for channel measurement configured within the indicated remaining CO duration. Otherwise, the UE shall not perform averaging.
Modified Proposal #9: If any of SFI and CO duration fields are not configured but CSI-RS-ValidationWith-DCI-r16 is configured, the UE may average measurements of assumes constant power for NZP-CSI-RS(s) for channel measurement configured for the time duration where the set of  PDSCH and/or CSI-RS symbols is consecutively scheduled/triggered to the UE without any gap in between. Otherwise, the UE shall not perform averaging.



FL suggestion:Check if modified proposals 8 and 9 as above can be agreed. Ask LG to provide a TP.

Q11: Interference Measurements
A majority of companies supports LG's proposals 10 and 11 in R1-20060932006299, while some companies requested further clarification from LG, who replied as follows:
	To ZTE: How to distinguish different DL bursts can be resolved by Q10.
To Nokia: For ZP-CSI-RS based interference measurement case, basically UE needs to avoid measuring interference outside gNB’s COT since interference from other RAT can be generated if serving cell doesn’t transmit anything. Inside COTs (where ZP-CSI-RS REs are nulled while other REs are contained with DL control/data), we don’t need to restrict interference measurement only within a single COT since sometimes UE may average interference across different DL bursts to increase its accuracy. Again, this is not a new discussion but exactly the same as already specified in LAA throughout long discussion.
However, NZP-CSI-RS based interference is totally different story with LTE LAA. Since NR first introduced NZP-CSI-RS based interference measurement, we need to think about how to measure interference in this case. Then, one solution could be to follow NZP-CSI-RS based “channel” measurement method, i.e., not to allow averaging across different DL bursts, since it is based on actual power of serving cell. Hope this clarifies our intention.


 FL suggestion: Check if proposal 10 and 11 from R1-2006093 are agreeable with LG's clarification. Ask LG to provide a TP for further discussion.
Discussion
Companies are invited to comment on the questions below.
Search space set switching behaviour (A5)
Reference SCS for searchSpaceSwitchingTimer-r16
	Q1: How should the UE obtain the reference SCS for searchSpaceSwitchingTimer-r16, e.g. maximum or minimum across all configured BWPs in a cell (or cell group, if configured)? Please provide benefits of your preference or shortcomings of any other mechanism.

	Company
	Comment

	Qualcomm
	For simplicity, we would suggest to use the smallest reference SCS among all configured BWPs, across all cells in the searchSpaceSwitchingGroup-r16. The TP in Q2 looks good to us

	LG Electronics
	We support to use the smallest SCS as a reference, to have a commonality with the case of not-timer based switching, as shown in Q2.

	Huawei, HiSilicon
	Smallest SCS is prefer. Furthermore, the behavior of reference SCS updating should be clarified when there is BWP configuration update during the timer count down phase. We had following proposal in R1-2005807.
“The reference SCS should be maintained during the timer countdown procedure.”

	Sharp
	We prefer the smallest SCS among all configured BWP in a cell (or cell group, if configured). The maximum SCS (referring to the shortest slot length) may cause different switching timing among cells in mixed numerology cases.

	Nokia, NSB
	We are OK with any proposal which will avoid dynamic change of reference SCS. 

	OPPO
	Smallest SCS is fine to us.

	ZTE, Sanechips
	In principle, we can accept any of the reference SCS that is determined based on the smallest or largest SCS across all configured BWPs. But only from spectrum utilization efficiency and access delay point of view, we think it is better for cells to use a shorter slot length to switch to SSS group 0 in advance, rather than using a larger slot length, which can avoid some cells waiting for group switching state all the time just for achieving SSS group switching alignment among cells in the cell group.

	Samsung
	Support to use the smallest SCS

	ETRI
	Support to use the smallest SCS.

	Spreadtrum
	The minimum SCS is fine to us.

	vivo
	Support smallest SCS



	Q2: Do you agree to Spreadtrum’s ETRI's TP2 for determining the switching time reference:
	-------------------------------------------------------- Start of TP #2 ----------------------------------------------------
A UE determines a slot and a symbol in the slot to start or stop PDCCH monitoring according to search space sets for a serving cell for which the UE is provided searchSpaceGroupIdList-r16 or, if provided, a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, based on the smallest SCS configuration  among all configured DL BWPs of the active BWPs in the serving cell or the set of serving cells and, if any, in the serving cell where the UE receives a PDCCH and detects a corresponding DCI format 2_0 triggering the start or stop of PDCCH monitoring according to search space sets.
-------------------------------------------------------- End of TP #2 -----------------------------------------------------


Please provide reasons for supporting or not supporting the proposal.

	Company
	Comment

	Qualcomm
	Support the TP

	LG Electronics
	Support

	Huawei, HiSilicon
	Not clear the motivation of this TP. Is it trying to reflect the timer decrement behavior? If so, it seems not the correct place to change.

	Sharp
	Wondering if this TP intends to change the previous agreement on the processing time for SSS group switching.

	Nokia, NSB
	We support

	OPPO
	support

	ZTE, Sanechips
	Support this TP.

	Samsung
	Support

	ETRI
	This is our proposal. Intention is just to propose to use the minimum SCS among “configured” BWPs instead of “active” BWPs to prevent potential SCS ambiguity in BWP switching. No intention of changing other timer-related behaviors.
To Sharp: Yes, this is to slightly revise the previous agreement in RAN1#100b-e from “active BWP” to “configured BWP”.

	Spreadtrum
	First of all, this is ETRI’s TP.
We support this TP.

	vivo
	support



	Q3: Do you agree to Spreadtrum’s ETRI's TP3:
	-------------------------------------------------------- Start of TP #3 ----------------------------------------------------
UE can be provided a group index for a respective Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell. If the UE is provided searchSpaceGroupIdList-r16 for a serving cell, the UE expects to be provided both a group index 0 and a group index 1 for the serving cell. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.
-------------------------------------------------------- End of TP #3 -----------------------------------------------------


Please provide reasons for supporting or not supporting the proposal.

	Company
	Comment

	Qualcomm
	Not support. This seems to be not necessary. For example, if there are multiple cells in the same group, for one serving cell, the search spaces can be in one group only, thus the other group index is not used for this cell.

	LG Electronics
	Intention can be understood, however, this TP doesn’t seem to be necessary.

	Huawei, HiSilicon
	Seems not necessary.

	Sharp
	Understand the intention, but no spec change seems necessary.

	Nokia, NSB
	Agree with QC here,  such gNB can completely stop UE monitoring for USS and TYPE-3 CSS on a cell.  Of course, gNB should not do that on all the cells of the cell-group 😊 

	ZTE, Sanechips
	Not support

	Samsung
	Agree with QC. 

	ETRI
	This is our proposal. Looking at the current specification, the SSSG switching behavior is described in a per-serving cell manner. Thus we think even in cell-group operation, per-cell behavior is not fully clear if only one ID is provided.
For example, assume that UE is only provided ID=0 for a serving cell. When switching to SSSG #1 for a cell group is indicated, UE should “stop monitoring” SSSG #0 and “start monitoring” SSSG #1 which does not exist on that serving cell.
Seems that there can be two different understandings.
· Alt. 1: Configuring only one group ID for a cell is not allowed (our TP)
· Alt. 2: Configuring only one group ID for a cell is allowed (e.g., in cell-group operation)
Even for Alt. 2, some clarification seems needed, e.g.
· if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 0, the UE starts monitoring PDCCH according to search space sets with group index 0 if exist, and stops monitoring PDCCH according to search space sets with group index 1 if exist, …

	Spreadtrum
	First of all, this is ETRI’s TP.
Agree with ETRI, at least clarification is needed if only one SSS group is configured for one serving cell.

	vivo
	Agree with QC




SSSG switching for a cell group
	Q4: Do you agree to OPPO’s proposal regarding association of the trigger flag:
For explicit triggering, the trigger flag is associated with cell group; for implicit triggering, any serving cell of the cell group will trigger the whole cell group switching.
Please provide reasons for supporting or not supporting the proposal.

	Company
	Comment

	Qualcomm
	If the proposal to clarify the agreed behavior that all serving cells in the switching group switch together, we support the proposal.

	LG Electronics
	Clarification could be fine, but we’re wondering whether this clarification have a spec impact or not.

	Huawei, HiSilicon
	Agree with the concept. 

	Sharp
	We have the similar feeling with LG. Understand the intention, but it is not clear if this needs spec changes.

	Nokia, NSB
	Isn’t this clear already from 

“If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.”
But if I am missing something here, the issue should be clarified better from Oppo.

	OPPO
	The clarification is associated with our TP1 (copied below), where in the current specification, the SSS group switching flag is associated with a serving cell instead of a cell group. In this case, the corresponding SSS group switching behavior is applied for the serving cell instead of the cell group. This is the point that we would like to clarify. 
------------------------------------TP1: Start of TP 38.213 section 10.4 ---------------------------------------------
10.4	Search space set group switching
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set group switching flag field for a serving cell or for a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, in a DCI format 2_0, as described in Clause 11.1.1
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 1, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0, and the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at the beginning of the first slot that is at least  symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at the beginning of the first slot that is at least  symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0

<Unchanged parts are omitted>
----------------------------------------End of TP 38.213 section 10.4 ---------------------------------------------


	ZTE, Sanechips
	Agree this proposal, but it is necessary to further determine the impact on the current spec.

	ETRI
	The clarification seems needed.

	Spreadtrum
	Understand the intention, but wondering if there is a spec impact.

	vivo
	Clarification is fine but may not need spec impact since currently it works like this.



	Q5: Do you agree to OPPO’s proposal (see also corresponding TP2):
For PDCCH monitoring according to a serving cell, if UE is monitoring PDCCH according to search space group 0 before the BWP switching, the UE shall keep monitoring PDCCH according to search space group 0 on the target BWP after BWP switching. If UE is monitoring PDCCH according to search space group 1 before the BWP switching, and the BWP switching time is shorter than the configured timer or COT duration, the UE shall monitor PDCCH in search space group 1 on the target BWP after BWP switching, otherwise, the UE shall monitor PDCCH in search space group 0 on the target BWP after BWP switching.
For PDCCH monitoring according to a serving cell group, the PDCCH monitoring behavior on the target BWP after BWP switching shall follow the same behavior as other cell in the same cell group.
Please provide reasons for supporting or not supporting the proposal.

	Company
	Comment

	Qualcomm
	Our understanding of the proposal is, the BWP switching timer and search space switching time are independently run. In that case, we support the proposal 

	LG Electronics
	With the same understanding with Qualcomm, we support this proposal.

	Sharp
	Agree with the concept.

	Nokia, NSB
	Our understanding is that BWP switching  and  Search-space switching procedures should not interact, which is clear from current specification. If there are some potential transients, their enhancements are optimization.  And not sure any further clarification is needed.

	OPPO
	We confirm the understanding of QC and LG is inline with us. 

	ZTE, Sanechips
	We think that the current spec can cover such behavior provided by OPPO. So there is no need to introduce additional spec work.

	Samsung
	Support the proposal, but not clear whether this requires additional specification changes

	Spreadtrum
	Support the proposal.

	vivo
	Agree with QC that BWP timer and SS switching timer are independent, but may not need spec impact.



CSI-RS Measurement/Validation (D1)
FL Note: CSI-RS validation is distinguished as follows for easier handling of the discussion.
Case 1: CSI-RS validation if UE is not configured to monitor DCI format 2_0.
Case 2: CSI-RS validation if UE is configured to monitor DCI format 2_0.
Case 2.1: DCI format 2_0 contains SFI and COT duration field.
Case 2.2: DCI format 2_0 contains SFI but not COT duration field.
Case 2.3: DCI format 2_0 contains COT duration field but not SFI.
Case 2.4: DCI format 2_0 contains neither SFI nor COT duration field.
Case 3: CSI-RS validation outside of indicated COT (e.g. during DRS).

Behaviour for Case 2.1: DCI format 2_0 contains SFI and COT duration field.
	Q6: Do you agree to Samsung’s proposal:
When DCI 2_0 contains COT duration and SFI, UE cancels the reception of periodic or semi-persistent CSI-RS configured by higher layers at least on downlink and flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the periodic or semi-persistent CSI-RS location is outside the CO duration indicated by the COT duration field.
Please provide reasons for supporting or not supporting the proposal.

	Company
	Comment

	Qualcomm
	Support. If in COT, the gNB should transmit P/SP-CSI-RS unless explicitly cancelled. This is the same as licensed band behavior when all slots are effectively “in COT”.

	LG Electronics
	Need clarification. In our view, no problem if COT duration (=A) is equal to SFI duration (=B). However, if A<B, following this proposal, P/SP-CSI-RS reception is cancelled even though SFI is indicated outside of CO duration. To handle this sort of conflict, we proposed that “If a UE detects DCI format 2_0 indicating remaining channel occupancy time shorter than the number of slots for which SFI-index field provides corresponding slot formats, the UE shall ignore slot format information corresponding to slots outside of gNB’s channel occupancy time”.

	Huawei, HiSilicon
	Agree with the concept. Further clarification should be added that SFI is not expected to indicate slot format outside of COT duration indicated by COT duration indicator. LG’s mechanism can also work.

	Sharp
	Support the proposal. We also support LG’s proposel for A<B cases.

	Nokia, NSB
	We support, this behavior because it is consistent with last meeting agreements. 

	OPPO
	Support

	ZTE, Sanechips
	Support and the reason is same as Nokia.

	Samsung
	We are fine with LGE’s proposal. 

	ETRI
	Support both proposals from Samsung and LGE.

	Spreadtrum
	Support, this proposal is consistent with the previous agreement. 

	vivo
	Support



Behaviour for Case 2.2: DCI format 2_0 contains SFI but not COT duration field.
	Q7: void

	Company
	Comment

	Huawei, HiSilicon
	Same as R15

	Nokia, NSB
	We still support that validation of configured PDSCH reception follows the validation of configured CSI-RS reception, this following R15 behavior. 😊

	OPPO
	Similar to case 2.1 except that the COT duration is determined by SFI. 

	ZTE, Sanechips
	Same as Rel-15.

	Samsung
	Same as Rel-15

	ETRI
	Same as Rel-15.

	Spreadtrum
	Same as Rel-15

	vivo
	Same as Rel-15



Behaviour for Case 2.3: DCI format 2_0 contains COT duration field but not SFI.
	Q8: Please provide your views on the following proposals:
Huawei: The same CSI-RS validation rules when UE is not configured with CO-duration and SFI can be reused when UE is configured with COT-duration but not SFI and the preconfigured P/SP CSI-RS location is inside CO duration indicated by the COT duration field.
Nokia: In this case, we think that UE should cancel CSI-RS within gNB COT only if the slot/symbols are outside the indicated CO-duration, this aligns with spirit of previous agreement made for CASE 2.2.
	For a set of symbols of a slot that are indicated 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 does not detect a DCI format 2_0 providing a slot format for the slot
-	the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format
-	the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR
-	the UE receives PDCCH as described in Clause 10.1
-	if the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE does not receive the PDSCH or the CSI-RS in the set of symbols of the slot, except when UE is provided CO-DurationPerCell-r16 and symbols of the slot are within the indicated remaining channel occupancy duration.


FL Note: The TP may need to be modified to cover only the CSI-RS aspect.
LG: Consider the following methods to receive/cancel P/SP-CSI-RS within CO duration if DCI format 2_0 contains CO duration field but not SFI index field.
-	Method 1: UE behaves as if DCI format 2_0 were not to be detected. In other words, UE cancels P/SP-CSI-RS if P/SP-CSI-RS symbols configured as flexible by higher layer signalling are scheduled by UL grant.
-	Method 2: For more controllability on RRC-configured P/SP-CSI-RS resources, explicit 1 bit field in DCI format 2_0 is introduced, where P/SP-CSI-RS within CO duration is valid only when the corresponding bit is set to ‘1’. (For higher layer configured UL case, this bit can be reused or separate 1 bit field can be added)
Please provide reasons for supporting or not supporting the proposals.

	Company
	Comment

	Qualcomm
	If in COT, the gNB should transmit P/SP-CSI-RS unless explicitly cancelled. This is the same as licensed band behavior when all slots are effectively “in COT”. Nokia’s proposal is closer to what we have in mind. Of course, on top of COT duration, we still need to apply the legacy rules to check if the P/SP-CSI-RS is cancelled by a dynamic UL grant.

	LG Electronics
	Nokia and Qualcomm’s view seem to be aligned with Method 1 in LG’s proposal. The Method 2 in our proposal can provide more flexibility on whether to transmit or cancel P/SP-CSI-RS within CO duration. Even though Method 2 is preferable, going with Method 1 can be acceptable if majority supports it.

	Huawei, HiSilicon
	We think CSI-RS validation in a COT duration indicated only by COT duration indicator is not reliable considering there is no DL/UL information. Same mechanism defined for CSI-RS-ValidationWith-DCI-r16 when neither SFI nor COT duration is configured can be reused. 

	Sharp
	Support Nokia’s proposal and LG’s Method 1.

	Nokia, NSB
	We do not think the parameter agreed in last meeting should be applicable for the case when CO-Duration and or SFI is present in DCI.  Our thinking is aligned to LGs Method 1 

	OPPO
	Support Nokia’s proposal

	ZTE, Sanechips
	Within COT, our understanding is UE needs to cancel P/SP-CSI-RS if P/SP-CSI-RS symbols configured as UL or flexible by higher layer signalling are scheduled by UL grant, which is basically same with LG’s Method 1.

	Samsung
	We are fine with Nokia and LG’s Method 1

	ETRI
	Support Nokia’s proposal and LG’s Method 1.

	Spreadtrum
	Nokia’s proposal and LG’s Method 1 are fine to us.

	vivo
	Support Nokia’s proposal and LG’s Method 1.



Behaviour w.r.t. CSI-RS-Resource-Mobility
	Q9: Do you agree to vivo's proposal:
When CSI-RS-Resource-Mobility is configured in a cell operation with shared spectrum access, if it locates at the same slot as at least one of candidate SSB(s) indicated by associatedSSB, UE proceeds with the measurement on the corresponding CSI-RS resource upon detection of the candidate SSB; otherwise UE is not required to monitor the corresponding CSI-RS resource.
Please provide reasons for supporting or not supporting the proposal.

	Company
	Comment

	Qualcomm
	Not support. We don’t think we should perform SSB detection for CSI-RS measurement.

	LG Electronics
	Same view with Qualcomm.

	Nokia, NSB
	RRM measurements based on CSI-RS have been deprioritized by RAN in R16, to our understanding. 

	OPPO
	Technically speaking, we think the CSI-RS based RRM is an open issue. The UE does not know the presence of the CSI-RS. But if the groups think no enhancement should be done in R16, we are fine. 

	ZTE, Sanechips
	Share the same view with Qualcomm.

	Samsung
	Same view with Qualcomm

	Spreadtrum
	Not support. Same view as Qualcomm

	vivo
	The intention of the proposal is to provide a way to CSI-RS based RRM especially for neighbor cell. We agree with OPPO that this is an open issue. If nothing is done, at least we should have a conclusion that CSI-RS based RRM is not supported in R16.



CSI-RS Transmission Power
	Q10: Please provide your views on the following LG proposals:
Proposal #8: If at least one of SFI and CO duration fields is configured, UE assumes constant power for NZP CSI-RS(s) configured within the indicated remaining CO duration.
Proposal #9: If any of SFI and CO duration fields are not configured but CSI-RS-ValidationWith-DCI-r16 is configured, UE assumes constant power for NZP-CSI-RS(s) configured for the time duration where the set of PDSCH and/or CSI-RS is consecutively scheduled/triggered without any gap in between.
Please provide reasons for supporting or not supporting the proposals.

	Company
	Comment

	Qualcomm
	Support. This seems to be the best we can do.

	LG Electronics
	Support as a proponent proposing this.

	Huawei, HiSilicon
	Support proposal 8.
As for proposal 9, not sure how UE can determine there no is gap between PDSCH and CSI-RS.   

	Sharp
	Support the proposals.

	Nokia, NSB
	Agree,  but gap is unclear,  16us is still allowed or not?

	ZTE, Sanechips
	Support.

	Samsung
	Support

	Spreadtrum
	Support

	vivo
	Support

	LG Electronics2
	Clarification for the gap: Only zero-gap is considered in our proposals. If symbol#0 is indicated for CSI-RS reception and symbol#2-13 is scheduled for PDSCH, then UE assumes two DL bursts are dis-contiguous. That is, only symbol-level gap is used to determine different/same DL bursts.



Interference Measurements
	Q11: Please provide your views on the following LG proposals:
Proposal #10: For interference measurements based on CSI-IM, the UE shall derive the interference measurements for computing CSI value based on only measurements in OFDM symbols occupied by the serving cell.
Proposal #11: For interference measurements based on NZP-CSI-RS, the UE shall not average the interference measurements for computing CSI value across different transmission bursts from the UE's perspective.
Please provide reasons for supporting or not supporting the proposals.

	Company
	Comment

	Qualcomm
	Support. 

	LG Electronics
	Support as a proponent proposing this.

	Huawei, HiSilicon
	support

	Sharp
	Support.

	Nokia, NSB
	We are fine, but again we do not understand the difference between “derive the interference measurements for computing CSI value based only measurements in OFDM symbols occupied by the serving cell”  and  “not average the interference measurements for computing CSI value across different transmission bursts from the UE's perspective”

DL burst  = OFDM symbols occupied by the serving cell ?     

We understand that in measured  ZP-CSI-RS, serving cell does not transmit, but still UE shall not average measurements based on ZP-CSI-RS between burst. 



	ZTE, Sanechips
	Support this proposal but we still need to further discuss on how to distinguish different transmission burst from UE’s perspective.

	Samsung
	Support

	Spreadtrum
	Support

	vivo
	Support

	LG Electronics2
	To ZTE: How to distinguish different DL bursts can be resolved by Q10.
To Nokia: For ZP-CSI-RS based interference measurement case, basically UE needs to avoid measuring interference outside gNB’s COT since interference from other RAT can be generated if serving cell doesn’t transmit anything. Inside COTs (where ZP-CSI-RS REs are nulled while other REs are contained with DL control/data), we don’t need to restrict interference measurement only within a single COT since sometimes UE may average interference across different DL bursts to increase its accuracy. Again, this is not a new discussion but exactly the same as already specified in LAA throughout long discussion.
However, NZP-CSI-RS based interference is totally different story with LTE LAA. Since NR first introduced NZP-CSI-RS based interference measurement, we need to think about how to measure interference in this case. Then, one solution could be to follow NZP-CSI-RS based “channel” measurement method, i.e., not to allow averaging across different DL bursts, since it is based on actual power of serving cell. Hope this clarifies our intention.




TP Discussion
TP for 38.213 (Reference SCS for searchSpaceSwitchingTimer-r16)
Reasons for change:
The reference subcarrier spacing for search space set group switching is undefined
Summary of changes:
2. Add conditions for which the timer parameter is provided, and establish the reference subcarrier spacing as the sallest among the configured BWPs in the serving cell or set of serving cells.
Specs/clauses affected:
TS 38.213 clause 10.4
Consequences if not approved:
Incomplete specification of search space set group switching.
	10.4	Search space set group switching
<omitted>
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value for a serving cell for which the UE is provided searchSpaceGroupIdList-r16 or, if provided, a set of serving cells provided by searchSpaceSwitchingGroupList-r16. The UE decrements the timer value by one after each slot based on the smallest SCS configuration  among all configured DL BWPs in the serving cell or the set of serving cellsfor a reference SCS configuration .
<omitted>



	Any comments to the TP? If no comments are received, the TP is likely to be agreed as above.

	Company
	Comment

	Huawei, HiSilicon
	In response to Sunghyun’s comment in email thread, a simple sentence can be added after the TP to resolve the ambiguity when BWP is reconfigured.
“UE maintains the reference SCS during timer decrement procedure.”

	Nokia, NSB
	Support FL proposal.   For Huawei proposal, we would prefer the following wording.
UE updates reference SCS when the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16.

	ETRI 
	Thanks HW (Jiayin) for providing the sentence. We prefer HW’s wording although it does not say about the exact timer behavior (e.g., reset, keep) during the reconfiguration. We are not sure if there’s an ambiguity between gNB and UE when UE updates the timer when reconfigured.

	ZTE, Sanechips
	
Share same view with HW and Nokia, that is, add a sentence to resolve the ambiguity when BWP is reconfigured, but the suggested wording from HW and Nokia mentioned “reference SCS” that does not appear in the FL’s TP. So we provide a updated TP for your reference, as follows:

10.4	Search space set group switching
<omitted>
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value for a serving cell for which the UE is provided searchSpaceGroupIdList-r16 or, if provided, a set of serving cells provided by searchSpaceSwitchingGroupList-r16. The UE decrements the timer value by one after each slot with a reference SCS configuration that is based on the smallest SCS configuration  among all configured DL BWPs in the serving cell or the set of serving cells. UE maintains the reference SCS during timer decrement procedure.


	LG Electronics
	Support ZTE’s suggestion

	Sharp
	Support ZTE’s suggestion

	OPPO
	Agree with ZTE’s suggestion



TP for 38.213 (SSSG switching for a cell group)
Reasons for change:
The search space set group switching for a set of serving cells is undefined
Summary of changes:
2. Extend existing provisions for serving cell to include a set of serving cells.
Specs/clauses affected:
TS 38.213 clause 10.4
Consequences if not approved:
Incomplete specification of search space set group switching.
	10.4	Search space set group switching
<omitted>
A UE determines a slot and a symbol in the slot to start or stop PDCCH monitoring according to search space sets for a serving cell for which the UE is provided searchSpaceGroupIdList-r16 or, if provided, a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, based on the smallest SCS configuration  among all configured DL BWPs of the active BWPs in the serving cell or the set of serving cells and, if any, in the serving cell where the UE receives a PDCCH and detects a corresponding DCI format 2_0 triggering the start or stop of PDCCH monitoring according to search space sets.



	Any comments to the TP? If no comments are received, the TP is likely to be agreed as above.

	Company
	Comment

	Nokia, NSB
	Support

	ZTE, Sanechips
	Agree

	LG Electronics
	Support

	Sharp
	Support

	OPPO
	Agree



TP for 38.213 (association of the trigger flag)
Reasons for change:
TBD
Summary of changes:
1. TBD
Specs/clauses affected:
TBD
Consequences if not approved:
TBD
	10.4	Search space set group switching
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set group switching flag field for a serving cell or for a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, in a DCI format 2_0, as described in Clause 11.1.1
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 1, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0, and the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at the beginning of the first slot that is at least  symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at the beginning of the first slot that is at least  symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0

<Unchanged parts are omitted>
----------------------------------------End of TP 38.213 section 10.4 ---------------------------------------------



	Any comments to the TP? If no comments are received, the TP is likely to be agreed as above.

	Company
	Comment

	Nokia, NSB
	We think this is already clear in the specification, clause already says that all procedures are for group of cells , if configured

	ZTE, Sanechips
	It seems the following blue highlighted text in Section 10.4 of TS38.213 has reflected the oppo’s proposal

Section 10.4 of TS38.213
If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.
........

	LG Electronics
	Share the view with ZTE

	Sharp
	Share the view from ZTE

	OPPO
	@ZTE, thank you for highlighting the text, but we think this is a general statement, it does not resolve our concern regarding the group switching details. What we wanted to clarify is as follows:
1) For explicit switching indication, from the current specification text, it says ‘If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set group switching flag field for a serving cell in a DCI format 2_0’, in this case, our interpretation from the text is the flag field is per serving cell, instead of per cell group. But according to the feedback from the companies, it seems that we are one the same page that the flag field should be per cell group. This is the reason for our proposed TP shown below. 
‘If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set group switching flag field for a serving cell or for a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, in a DCI format 2_0,’
2) For implicit switching, the current spec says ‘if the UE detects a DCI format…. on the serving cell’, it is not clear what the serving cell is? Should it be any serving cell of the cell group, or is it a reference serving cell? 

@all: The highlighted text by ZTE only indicates once switching request is identified, it then applies to the whole cell group. But how to identify the switching request is still not clear in the spec. We are not insisting to use our proposed TP, and we are willing to discuss the wording, if there are better proposal, as long as the problems can be clarified. 

	ZTE, Sanechips
	Response to OPPO:
The highlight text I mentioned is a general description and I checked the current spec, seems that switching flag is just for each cell of cell group, not for whole cell group. If so, it seems necessary to clarify on how to understand switching request for a set of serving cells provided by searchSpaceSwitchingGroupList-r16.


	Huawei, HiSilicon
	In 331 spec, the switching flag is configured for a specific cell
[bookmark: _Hlk43320352]SearchSpaceSwitchTrigger-r16 ::=   SEQUENCE {
    servingCellId-r16                  ServCellIndex,
    positionInDCI-r16                  INTEGER(0..maxSFI-DCI-PayloadSize-1)
}
The existing text in 38.213 is only about the serving cell. We think the TP is necessary to clarify the behavior for the cell group switch. 

	ZTE,Sanechips(2)
	
I further checked the description of RRC parameter "searchSpaceSwitchTriggerToAddModList-r16" in TS 38.331, found that 1bit is configured for cell group if cell group is configured. Therefore, I think that the current spec is clear by combining with TS 38.213 and TS 38.331.




TP for 38.213 (CSI-RS cancellation for Case 2.1)
Reasons for change:
TBD
Summary of changes:
2. TBD
Specs/clauses affected:
TBD
Consequences if not approved:
TBD
	[bookmark: _Toc29899580][bookmark: _Toc26719427][bookmark: _Toc12021490][bookmark: _Toc36498193][bookmark: _Toc20311602][bookmark: _Toc29899162][bookmark: _Toc29894863][bookmark: _Toc29917319][bookmark: _Toc45699221]11.1.1	UE procedure for determining slot format 
For operation with shared spectrum channel access, if a UE is configured by higher layers to receive a CSI-RS and the UE is provided CO-DurationPerCell-r16 and SlotFormatIndicator, for a set of symbols of a slot that are indicated as downlink or flexible by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided, the UE cancels the CSI-RS reception in the set of symbols of the slot that are not within the indicated remaining channel occupancy duration. If the UE detects a DCI format 2_0 providing a downlink or flexible slot format for the set of symbols of the slot that are not within the indicated remaining channel occupancy duration, the UE shall ignore the slot format for the set of symbols of the slot.



	Any comments to the TP? If no comments are received, the TP is likely to be agreed as above.

	Company
	Comment

	Huawei, HiSilicon
	The “SlotFormatIndicator” in 2nd line should be replaced with “SlotFormatCombinationsPerCell”. 

	Nokia, NSB
	Good catch from Huawei. At least DL should be kept, we are fine with keeping  flexible as well in the TP.   

	ZTE, Sanechips
	We only agree the Samsung's proposal 2 in R1-2006093
For operation with shared spectrum channel access, if a UE is configured by higher layers to receive a CSI-RS and the UE is provided CO-DurationPerCell-r16 and SlotFormatIndicator, for a set of symbols of a slot that are indicated as downlink or flexible by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided, the UE cancels the CSI-RS reception in the set of symbols of the slot that are not within the indicated remaining channel occupancy duration. 


For LG’s proposal, it seems that this issue has been discussed in RAN1#100bis but has no consensus. So we think that it is not necessary to discuss it further. 
LG’s proposal:
If the UE detects a DCI format 2_0 providing a downlink or flexible slot format for the set of symbols of the slot that are not within the indicated remaining channel occupancy duration, the UE shall ignore the slot format for the set of symbols of the slot.


	LG Electronics
	Support TP with the modification suggested by Huawei. We believe ignoring DL as well as Flexible is necessary in that gNB can get the channel during outside COT DL or Flexible symbols, once it succeeds LBT.
To ZTE: What’s your expected UE behavior symbols indicated as DL but outside COT duration? In our opinion, this mismatch should be specified.

	Sharp
	Support TP with the modification suggested by Huawei. Regarding downlink or flexible, we agree with Nokia and LG that at lease ignoring of DL should be specified. Also, we are fine to keep “or flexible” as well.

	OPPO
	Support TP

	ZTE, Sanechips
	Response to LG: 
First of all, I think this case that SFI duration is shorter than COT duration can be avoided by the appropriate configuration for gNB side.
Besides, I wonder why gNB indicate DL or flexible symbols outside COT if gNB does not want UE to detect it. 

	Nokia, NSB
	First of all, proposal is different to the one discussed in RAN1#100b, since my understanding Seonwook’s proposal is related to Samsung proposal behavior for the set of symbols of periodic CSI-RS only which are outside COT. 
If the UE detects a DCI format 2_0 providing a downlink or flexible slot format for the set of symbols of the slot that are not within the indicated remaining channel occupancy duration, the UE shall ignore the slot format for the set of symbols of the slot.

Therefore, if above is not agreed, gNB may not indicate DL using  SFI  for the symbols of periodic CSI-RS because spec says that UE should receive periodic CSI-RS in DL, which is in conflict with agreed behavior that UE shall not receive periodic CSI-RS outside COT. 

For the Ling’s question: Besides, I wonder why gNB indicate DL or flexible symbols outside COT if gNB does not want UE to detect it?

For example, gNB wants to ensure UE validates upcoming CUL outside COT, but at the same time needs to provide slot format for the slots before that CUL, and labels them as DL while contending for the channel in hope to get channel for further DL transmissions. So gNB cannot indicate all slots until CUL to be UL, this because gNB is not allowed to change them to DL once gets channel access and moreover UE would not monitor PDCCH in those slots.  
Flexible is not in conflict with CSI-RS validation outside COT, but if gNB indicates flexible symbols in the slot then UE does not monitor for PDCCH anymore. 

This is why Toshi and me think that at least DL should be ignored on top periodic CSI-RS outside COT , and for flexible symbols we are open to further discussion. 

I hope this clarifies.


	LG Electronics
	Fully share the view from Nokia.
Some further comments on top of Nokia’s: Monitoring occasions for DCI format 2_0 (even for other DCI formats) are semi-statically determined based on search space set configuration. On the other hand, the starting or ending point of gNB’s COT may not fit into with configured monitoring patterns. In this case, unless our proposal is adopted, gNB’s choice is only to indicate UL for symbols outside COT and to give up for accessing the channel for those symbols. However, with our proposal, gNB has a freedom to indicate DL/flexible outside COT and UE will ignore them and keep monitoring PDCCH, which doesn’t lead to any problem for gNB to get the channel again for symbols that were indicated as DL/flexible outside previous COT.

	ZTE, Sanechips
	
To Karol and Seonwook: 
as Karol said, Seonwook’s proposal is related to Samsung proposal behavior for the set of symbols of periodic CSI-RS only which are outside COT. I understand that Samsung’s proposal has specified a UE behavior outside COT, that is, UE cancels the CSI-RS reception for the set of symbols of the slot outside COT. So I’m not sure why we need an additional proposal from Seonwook? Further, if we support Seonwook’s proposal, Do we want to cancel/ignore other DL signnal/channels reception for the set of symbols of the slot outside COT?


	LG Electronics
	To ZTE:
As Nokia stated, without the second sentence, there is a conflict between
1) Outside COT, UE cancels P/SP-CSI-RS
2) SFI DL, UE receives P/SP-CSI-RS
I guess ZTE still misunderstands LG’s proposal. Ignoring DL or Flexible implies UE behaves like that UE doesn’t detect DCI format 2_0, which means UE keeps monitoring PDCCH but doesn’t receive P/SP-CSI-RS. Basically, gNB can not transmit DL signal/channel outside COT before it gets channel again.

	ZTE, Sanechips
	To LG:
I try to further clarify my understanding on Samsung’s proposal and explain why to think Samsung’s proposal has covered your proposal:
For operation with shared spectrum channel access, if a UE is configured by higher layers to receive a CSI-RS and the UE is provided CO-DurationPerCell-r16 and SlotFormatIndicator, ——>SFI and COT duration are configured by DCI format 2_0

for a set of symbols of a slot 
· (1) that are indicated as downlink or flexible by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, ——> RRC configure a set of symbols of a slot are DL or Flexible

· (2) or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided, ——> RRC does not configured the property for a set of symbols of a slot as DL or flexible.

 the UE cancels the CSI-RS reception in the set of symbols of the slot that are not within the indicated remaining channel occupancy duration.
For (2), combined with the condition on SFI and COT duration configured by DCI format 2_0, I understand that a set of symbols of a slot can be configured as DL or flexible by SFI. If DL or flexible configured by DCI format 2_0 and it is outside COT duration, then UE can cancel CSI-RS reception in the set of symbols of the slot.
Based on the above analysis, I think that Samsung’s proposal can cover your proposal. Or At least can cover that UE can cancel CSI-RS reception in DL symbol of the set of symbols of the slot.
If you have a different understanding for the above analysis, you are welcome to further clarify it. 


	Nokia, NSB
	Ling, you use “Configured by SFI” but better to use “Indicated by SFI = SlotFormatIndicator,” and ”Configured by RRC = tdd-UL-DL-ConfigurationDedicated” 


For operation with shared spectrum channel access, if a UE is configured by higher layers to receive a CSI-RS and the UE is provided CO-DurationPerCell-r16 and SlotFormatIndicator, for a set of symbols of a slot that are indicated as downlink or flexible by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided, the UE cancels the CSI-RS reception in the set of symbols of the slot that are not within the indicated remaining channel occupancy duration. 

Samsung TP says that UE should cancel CSI-RS  on symbols that are configured by RRC as DL or flexible, if they are outside COT

 So lets now assume typical case that all symbols are configured by RRC as  flexible in NR-U

Current specification says 
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 the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE receives the PDSCH or the CSI-RS in the set of symbols of the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as downlink


This means if SFI indicated DL for the set of symbols of CSI-RS which are outside COT,  UE receives the CSI-RS. So do you agree that highlighted text of green and yellow is in conflict without text below

If the UE detects a DCI format 2_0 providing a downlink slot format for the set of symbols of the slot that are not within the indicated remaining channel occupancy duration, the UE shall ignore the slot format for the set of symbols of the slot.

Or your intention is to preclude gNB from being able to indicate by SFI  DL on top of periodic CSI-RS?  Thanks.




	ZTE,Sanechips
	Thanks Karol’s response.
For the current spec mentioned in yellow highlighted part, we think the condition that if UE can receive CSI-RS in DL symbol is just SFI is configured in DCI format 2_0
However, for the TP currently under discussion, the condition that UE can receive CSI-RS in DL symbol is SFI and COT duration are configured in DCI format 2_0 and DL symbol configured by SFI is inside COT duration
Further, UE can not receive CSI-RS in DL symbol that is outside COT duration, which has been covered in Samsung’s proposal, e.g., 
For operation with shared spectrum channel access, if a UE is configured by higher layers to receive a CSI-RS and the UE is provided CO-DurationPerCell-r16 and SlotFormatIndicator, when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided,  the UE cancels the CSI-RS reception in the set of symbols of the slot that are not within the indicated remaining channel occupancy duration.

So, I think gNB can indicate DL by SFI that is outside COT duration, but it can be handled by the above red text from Samsung’s proposal, no need to add an additional TP from LG



TP for 38.214 (Channel and Interference Measurements)
Reasons for change:
TBD
Summary of changes:
2. TBD
Specs/clauses affected:
TBD
Consequences if not approved:
TBD
NOTE: Overlap with discussion in Amitav’s thread
	5.2.1.1	Reporting settings
<omitted>
For operation with shared spectrum channel access, if the higher layer parameter reportQuantity set to ‘cri-RI-PMI-CQI ‘, ‘cri-RI-i1’, ‘cri-RI-i1-CQI’, ‘cri-RI-CQI’ or ‘cri-RI-LI-PMI-CQI’, the UE shall derive the CSI parameters without averaging instances of any nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet for channel measurement or interference measurement located in different DL transmissions, where
· the remaining channel occupancy durations indicated by DCI format 2_0 separate the DL transmissions if the UE is provided at least one of SlotFormatIndicator or CO-DurationList-r16; or
· the set of symbols for PDSCH(s) and/or aperiodic CSI-RS(s) indicated by DCI formats separate the DL transmissions if the UE is provided CSI-RS-ValidationWith-DCI-r16, is not provided CO-DurationPerCell-r16, and is not provided SlotFormatIndicator
Otherwise, the UE shall derive the CSI parameters with averaging instances of any nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet for channel measurement or interference measurement located in any DL transmissions.
For operation with shared spectrum channel access, if the higher layer parameter reportQuantity set to ‘cri-RI-PMI-CQI ‘, ‘cri-RI-i1’, ‘cri-RI-i1-CQI’, ‘cri-RI-CQI’ or ‘cri-RI-LI-PMI-CQI’, the UE shall derive the interference measurements for computing CSI value based on CSI-IM only measured in OFDM symbols where the UE expects to receive CSI-RS as described in Clause 11.1 and Clause 11.1.1 of TS 38.213.
<omitted>



	Any comments to the TP? If no comments are received, the TP is likely to be agreed as above.

	Company
	Comment

	Ericsson
	As I commented on the reflector, this TP#E needs to be merged with TP#5a that was agreed in 7.2.2.2.2 this week which means that the TP is for Section 5.2.1.4.2, not 5.2.1.1. To make sure the correct section is edited, the editor should be alerted (by a note to editor within the TP), that TP#E is to be implemented on top of TP#5a. Please see TP#5a below copied here for convenience.
Furthermore, Ericsson (Sorour) provided comments on the reflector that the red part of TP#E could possibly be made more compact, and avoid spec duplication, by referring to Section 38.213 similar to the last paragraph of TP#E.
We request that these changes are considered before agreeing to the final TP.

	Nokia, NSB
	I am sure specification editor can merge different CRs,  business as usual between Ais? For simplification of first part of TP, if Ericsson provides suggestion, we are happy to consider, but there is nothing wrong with current text.

	ZTE, Sanechips
	I have a little doubt on this paragragh “ the UE shall derive the CSI parameters without averaging instances of any nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet for channel measurement or interference measurement located in different DL transmissions, where the remaining channel occupancy durations indicated by DCI format 2_0 separate the DL transmissions if the UE is provided at least one of SlotFormatIndicator or CO-DurationList-r16; ”
In my view, we just can see from the above paragragh that UE can not perform average operation for different COT, but can perform average for different DL transmission within COT. However, in principle, such behavior that UE average CSI-RS transmission power between different DL transmission bursts within a COT is not allowed. So current TP needs to further be discussed and modified.

Wherein, the definition of different DL transmission burst is specified in TS 37.213, as follows:
4.0	General
Unless otherwise noted, the definitions below are applicable for the following terminologies used in this specification:
...
-	A DL transmission burst is defined as a set of transmissions from an eNB/gNB without any gaps greater than . Transmissions from an eNB/gNB separated by a gap of more than  are considered as separate DL transmission bursts. An eNB/gNB can transmit transmission(s) after a gap within a DL transmission burst without sensing the corresponding channel(s) for availability.
 


	LG Electronics
	As Ericsson pointed out, the corresponding section should be Section 5.2.1.4.2.
To ZTE: The point here is whether the transmit power of NZP-CSI-RS is constant or not. As ZTE stated, within a COT duration, there could be several DL transmission bursts. However, unfortunately, UE cannot have a mechanism to differentiate those transmission bursts. On the other hand, in case we made a rule as in the TP, gNB should guarantee the same power for NZP-CSI-RSs for different DL transmission bursts within an indicated COT duration.

	Sharp
	Support the TP, but SlotFormatIndicator should be replaced by SlotFormatCombinationsPerCell.

	Ericsson
	We share the concerns with ZTE. Fundamentally, it is difficult to define transmission bursts from a UE perspective, and we’re not convinced that TP#E solves the issue. It still refers to “DL transmissions” and then “separates the transmissions.” It seems to imply that the UE needs to keep track of different channel occupancies and then depending on DCI 2_0, it will “look back” and try to determine if the transmissions qualify as different.
Wouldn’t it be simpler if we took an alternate approach? Rather than trying to fine tune this behavior and come up with a suitable definition of transmission or transmission burst from UE perspective, we could solve the issue by replacing TP#E as follows:
Alternate Proposal:
For operation with shared spectrum channel access, the UE is expected to be configured with timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements.
When we discussed this before, there was a complaint about a potential scenario whereby the periodicity of CSI-RS is configured such that two or more instances (periods) of the CSI-RS could occur in the same transmission burst, and averaging should not be prevented for this case. However, isn’t this scenario just a corner case? Typically, only one instance (period) would occur in a transmission burst, and then using measurement restriction would automatically prevent averaging across different transmission bursts. 

	Nokia, NSB
	We do not share concerns with ZTE or Ericsson. If gNB  has issues with keeping EPRE in the single COT, then can configure  those parameters mentioned by Steve, but do not understand why gNB should be mandated to to configure those parameters. 

	LG Electronics
	Comments to Ericsson: As I commented as the response to ZTE, UE does not need to precisely distinct every DL transmission bursts within an indicated COT duration. Sometimes, gNB may make two DL transmission bursts within a single COT to operate with DL1-UL-DL2 multiple switching. On the other hand, from UE side, they can be seen as just one COT since gNB indicates the whole COT duration as a single COT via DCI format 2_0. By adopting the below TP, UE shall consider DL1 and DL2 as a single DL transmission burst and average CSI-RS in DL1 and CSI-RS in DL2, which will be known to gNB as well. In this case, what gNB has to do is to maintain TX power of CSI-RSs in DL1 and DL2 to let UE get the desirable channel/interference measurement results based on averaged CSI-RS in DL1 and CSI-RS in DL2. Therefore, I couldn’t see any technical reason to be against TP. If only problem is inaccurate wording, we can agree corresponding proposals and discuss exact TP in the next meeting.

For easy reference, I copied above TP with revision marks and made editorial change including SlotFormatCombinationsPerCell.

5.2.1.4.2          Report Quantity Configurations

<Unchanged text omitted>

For operation with shared spectrum channel access, if the higher layer parameter reportQuantity set to ‘cri-RI-PMI-CQI ‘, ‘cri-RI-i1’, ‘cri-RI-i1-CQI’, ‘cri-RI-CQI’ or ‘cri-RI-LI-PMI-CQI’ the UE shall derive the CSI parameters without averaging instances of any nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet for channel measurement or interference measurement located in different DL transmissions, where bursts (defined in [X, TS 37.213]).
· the remaining channel occupancy durations indicated by DCI format 2_0 separate the DL transmissions if the UE is provided at least one of SlotFormatCombinationsPerCell or CO-DurationList-r16; or
· the set of symbols for PDSCH(s) and/or aperiodic CSI-RS(s) indicated by DCI formats separate the DL transmissions if the UE is provided CSI-RS-ValidationWith-DCI-r16, is not provided CO-DurationPerCell-r16, and is not provided SlotFormatCombinationsPerCell
Otherwise, the UE may derive the CSI parameters with averaging instances of an nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet for channel measurement or interference measurement located in a DL transmission.
For operation with shared spectrum channel access, if the higher layer parameter reportQuantity set to ‘cri-RI-PMI-CQI ‘, ‘cri-RI-i1’, ‘cri-RI-i1-CQI’, ‘cri-RI-CQI’ or ‘cri-RI-LI-PMI-CQI’, the UE shall derive the interference measurements for computing CSI value only based on CSI-IM measured in OFDM symbol(s) where the UE expects to receive CSI-RS as described in Clause 11.1 and Clause 11.1.1 of TS 38.213.


	Huawei, HiSilicon 
	We are fine with the modified proposal 8 and 9 copied below
Modified Proposal #8: If at least one of SFI and CO duration fields is configured, the UE may average measurements of NZP CSI-RS(s) for channel measurement or for interference measurement configured within the indicated remaining CO duration. Otherwise, the UE shall not perform averaging.
Modified Proposal #9: If any of SFI and CO duration fields are not configured but CSI-RS-ValidationWith-DCI-r16 is configured, the UE may average measurements of NZP-CSI-RS(s) for channel measurement or for interference measurement configured for the time duration where the set of PDSCH and/or CSI-RS symbols are consecutively scheduled/triggered to the UE Otherwise, the UE shall not perform averaging.

However, we have difficulty to understand the red part in the TP. I think neither DCI 2_0 nor PDSCH(s)/aperiodic CSI-RS(s) can separate DL transmission. UE just regarded the NZP-CSI-RS resource in DL transmission from his own perspective. So we suggest following modification 

For operation with shared spectrum channel access, if the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', the UE shall derive the CSI parameters without averaging instances of any nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet for channel measurement or interference measurement located in different DL transmissions, where
· the nzp-CSI-RSResource is not in the sameremaining channel occupancy durations indicated by DCI format 2_0 separate the DL transmissions if the UE is provided at least one of SlotFormatIndicator or CO-DurationList-r16; or
· the set of symbols for PDSCH(s) and/or aperiodic CSI-RS(s) indicated by DCI formats overlapped with nzp-CSI-RSResource is not continuous separate the DL transmissions if the UE is provided CSI-RS-ValidationWith-DCI-r16, is not provided CO-DurationPerCell-r16, and is not provided SlotFormatIndicator


	ZTE, Sanechips
	Seems it is more clear for HW’s modification.



------------------------------- < Start of TP#5a for Clause 5.2.1 of 38.214 > -----------------------------------
*** Unchanged text omitted ***
5.2.1.1            Reporting settings
*** Unchanged text omitted ***
For operation with shared spectrum channel access, the UE should not average CSI-RS measurements for channel estimation from occasions of an NZP CSI-RS (defined in [4, TS 38.211]) located in different DL transmissions burst (defined in [16, TS 37.213]).
5.2.1.4.2          Report Quantity Configurations
A UE may be configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to either ‘none’, ‘cri-RI-PMI-CQI ‘, ‘cri-RI-i1’, ‘cri-RI-i1-CQI’, ‘cri-RI-CQI’, ‘cri-RSRP’, ‘cri-SINR’, ‘ssb-Index-RSRP’, ‘ssb-Index-SINR’ or ‘cri-RI-LI-PMI-CQI’.
*** Unchanged text omitted ***
If the UE is configured with a CSI-ReportConfig with higher layer parameter reportQuantity set to ‘cri-RSRP’, ‘cri-SINR’ or ‘none’ and the CSI-ReportConfig is linked to a resource setting configured with the higher layer parameter resourceType set to ‘aperiodic’, then the UE is not expected to be configured with more than 16 CSI-RS resources in a CSI-RS resource set contained within the resource setting. 
For operation with shared spectrum channel access, if the higher layer parameter reportQuantity set to ‘cri-RI-PMI-CQI ‘, ‘cri-RI-i1’, ‘cri-RI-i1-CQI’, ‘cri-RI-CQI’ or ‘cri-RI-LI-PMI-CQI’ the UE shall derive the CSI parameters without averaging instances of any nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet for channel measurement located in different DL transmission bursts (defined in [X, TS 37.213]).

*** Unchanged text omitted ***

-------------------------------------------------- < End of TP#5a> -------------------------------------------------------
TP for 38.213 (CSI-RS cancellation)
Reasons for change:
TBD
Summary of changes:
2. TBD
Specs/clauses affected:
TBD
Consequences if not approved:
TBD
TP Alternative 1
	11.1.1	UE procedure for determining slot format 
For a set of symbols of a slot that are indicated 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 does not detect a DCI format 2_0 providing a slot format for the slot
-     the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format
-     the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR
-     the UE receives PDCCH as described in Clause 10.1
-     if the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE does not receive the PDSCH or the CSI-RS in the set of symbols of the slot
-     if the UE is configured by higher layers to receive CSI-RS in the set of symbols of the slot, the UE does not receive the CSI-RS in the set of symbols of the slot, except when UE is provided CO-DurationPerCell-r16 and the set of symbols of the slot are within the indicated remaining channel occupancy duration.



TP Alternative 2
	11.1.1	UE procedure for determining slot format 
For a set of symbols of a slot that are indicated 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 does not detect a DCI format 2_0 providing a slot format for the slot
-     the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format
-     the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR
-     the UE receives PDCCH as described in Clause 10.1
-     if the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE does not receive the PDSCH or the CSI-RS in the set of symbols of the slot



	Any comments to the TP? If no comments are received, the TP is likely to be agreed as above.

	Company
	Comment

	ZTE, Sanechips
	I have a question on how to correctly understand “ if the UE does not detect a DCI format 2_0 providing a slot format for the slot” in Alternative 1. 
I personally think that 
· if it can be understood as “UE detects a DCI format 2_0 without providing a slot format for the slot”, then new added paragragh is ok, but seems it is not fully suitable for the bullet 1~4 due to this case that UE does not detect DCI format 2_0 is missed.
· If it is regarded as “UE does not detect DCI format 2_0 at all”, then the description of new added paragragh seems not be more precise.


	Nokia, NSB
	It means SFI for the slot was not indicated by gNB or UE did not receive it for the slot or SFI was not even configured in DCI format 2_0, so UE does not have slot format for any of the slots in fact. Proposal covers all these cases.

	LG Electronics
	Same view with Nokia and support Alt 1

	ZTE, Sanechips
	If all companies have the same understanding as Nokia explained, I can accept such a description of the spec and support Alt.1.




Relevant TDocs and proposals
Search space set switching behaviour (A5)
Huawei (R1-2005807)
In RAN1#101-e [1], following agreement was reached. 
Agreement:
· searchSpaceSwitchingTimer-r16 is configured per Cell, or per Cell group if Cell group is configured
· The timer value is configured and decremented in units of a reference SCS 
· FFS: Whether reference SCS is the minimum SCS across all configured BWPs in the Cell, or Cell group if configured
As for the FFS point, it should be clarified that there is no reference SCS configuration from higher layer signaling based on TS 38.331. UE should determine the reference SCS from the minimum SCS across all configured BWPs in the Cell or Cell group. It can avoid SS set group switching in the middle of a slot when the SCS of active BWP is smaller than the reference SCS. Moreover, the reference SCS should maintain during the timer countdown procedure, even if BWP configuration update occurs during the period. Otherwise, the switching time from SS set group#1 to SS set group#0 will be unintentionally extended when a new BWP is configured with smaller SCS than those of existing ones 
Proposal 1: UE should determine the reference SCS for searchSpaceSwitchingTimer-r16 as the minimum SCS across all configured BWPs in the Cell, or Cell group if configured. The reference SCS should be maintained during the timer countdown procedure. The corresponding text proposal is in TP#1 in the appendix.
	TP#1: in TS38.213 
[bookmark: _Toc29894869][bookmark: _Toc29899168][bookmark: _Toc45699217][bookmark: _Toc36498189][bookmark: _Toc29899586][bookmark: _Toc29917315]10.4	Search space set group switching
A UE can be provided a group index for a respective Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.
If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.
When a UE is provided searchSpaceGroupIDList-r16, the UE resets PDCCH monitoring according to search space sets with group index 0, if provided by searchSpaceGroupIdList-r16.
A UE can be provided by searchSpaceSwitchingDelay-r16 a number of symbols  where a minimum value of   is provided in Table 10.4-1 for UE processing capability 1 and UE processing capability 2 and SCS configuration . If the UE indicates a corresponding capability, the UE applies the  value for UE processing capability 2; otherwise, the UE applies the  value for UE processing capability 1 for SCS configuration .   
Table 10.4-1: Minimum value of  [symbols]
	
	Minimum  value for
 UE processing capability 1 [symbols]
	Minimum  value for
 UE processing capability 2 [symbols]

	0
	25
	10

	1
	25
	12

	2
	25
	22



A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot for a reference SCS configuration . UE determines the reference SCS as the minimum SCS across all configured BWPs in the Cell, or Cell group if configured. UE maintains the reference SCS during timer decrement procedure.
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set group switching flag field for a serving cell in a DCI format 2_0, as described in Clause 11.1.1; 
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 1, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0, and the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least  symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least  symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
A UE determines a slot and a symbol in the slot to start or stop PDCCH monitoring according to search space sets for a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, based on the smallest SCS configuration  of the active BWPs in the set of serving cells and, if any, in the serving cell where the UE receives a PDCCH and detects a corresponding DCI format 2_0 triggering the start or stop of PDCCH monitoring according to search space sets.

*** Unchanged text is omitted ***



Nokia (R1-2005905)
To start with, RAN2 RRC configuration is still confusing with respect to this feature. However, such discussion is in scope of RAN2, so please refer to our RAN2 CR R2-2007066. What remains open in RAN1 is how to determine SCS of cell/cell-group specific timer. And we would prefer to define it as lowest SCS among BWPs of serving cell or serving cells of a cell group, if configured.
	10.4	Search space set group switching
<unchanged text omitted>
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot for a reference SCS configuration , where reference SCS is the lowest SCS among BWPs of a serving cell or serving cells of group of cells, if provided by searchSpaceSwitchingGroupList-r16.
<unchanged text omitted>



OPPO (R1-2006018)
There is a leftover for the search space set group switching for a cell group. The switching behavior is specific for a serving cell instead of a cell group. Moreover, in last RAN1 meeting, we have agreed that the number of the cell groups can be configured up to 4. Thus, how to define a UE behavior for SSSG switching for a cell group should be discussed. The discussion can be separated for explicit triggering and implicit triggering switching. 
For explicit triggering, a more straightforward solution is to allow a flag trigger bit to be associated with a group of serving cells, so that the UE can perform the cell group switching according to the flag indication. 
For implicit triggering, any PDCCH detection on serving cell of a cell group will trigger a SSSG switching for the whole cell group. 
Thus, we propose the following proposals
Proposal 1: For explicit triggering, the trigger flag is associated with cell group; for implicit triggering, any serving cell of the cell group will trigger the whole cell group switching. 
Proposal 2: Adopt TP1 into section 10.4 of TS 38.213 for search space set switching based on a cell group. 
	------------------------------------TP1: Start of TP 38.213 section 10.4 ---------------------------------------------
10.4	Search space set group switching
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set group switching flag field for a serving cell or for a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, in a DCI format 2_0, as described in Clause 11.1.1
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 1, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0, and the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at the beginning of the first slot that is at least  symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at the beginning of the first slot that is at least  symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0

<Unchanged parts are omitted>
----------------------------------------End of TP 38.213 section 10.4 ---------------------------------------------



If UE is indicated to switch active DL BWP, how to monitor PDCCH according to the configured search space set should be defined. 
For PDCCH monitoring according to a serving cell, if UE is monitoring PDCCH according to search space group 0 before the BWP switching, the UE shall keep monitoring PDCCH according to search space group 0 on the target BWP after BWP switching. If UE is monitoring PDCCH according to search space group 1 before the BWP switching, and the BWP switching time is shorter than the configured timer or COT duration, the UE shall monitor PDCCH in search space group 1 on the target BWP after BWP switching, otherwise, the UE shall monitor PDCCH in search space group 0 on the target BWP after BWP switching.
For PDCCH monitoring according to a serving cell group, the PDCCH monitoring behavior on the target BWP after BWP switching shall follow the same behavior as other cell in the same cell group.
Proposal 3: Adopt TP2 into section 10.4 of TS 38.213 to define PDCCH monitoring behavior in BWP switching case. 
	------------------------------------TP2: Start of TP 38.213 section 10.4 ---------------------------------------------
10.4	Search space set group switching
A UE determines a slot and a symbol in the slot to start or stop PDCCH monitoring according to search space sets for a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, based on the smallest SCS configuration  of the active BWPs in the set of serving cells and, if any, in the serving cell where the UE receives a PDCCH and detects a corresponding DCI format 2_0 triggering the start or stop of PDCCH monitoring according to search space sets.

For search space set switching applied to a serving cell, if UE is monitoring PDCCH according to search space sets with group index 1 before BWP switching and if the BWP switching time is shorter than configured timer or indicated COT duration, the UE shall monitor PDCCH according to search space sets with group index 1 on the target BWP, otherwise, the UE shall monitor PDCCH according to search space sets with group index 0 on the target BWP. For search space set switching applied to a serving cell group, the PDCCH monitoring behavior on the target BWP after BWP switching shall follow the same behavior as other cell in the same cell group.
<Unchanged parts are omitted>
----------------------------------------End of TP 38.213 section 10.4 ---------------------------------------------



Spreadtrum (R1-2006273)
In the last meeting, it was agreed that searchSpaceSwitchingTimer-r16 should be configured per Cell, or per Cell group, and the timer value of searchSpaceSwitchingTimer-r16 is configured and decremented in units of a reference SCS. One remaining issue is how to derive the reference SCS. For selecting the reference SCS, instead of using the RRC configuration, the minimum SCS across all configured BWPs in the CC group should be used, which is similar to the reference SCS selection of the value P.

Proposal 1: The minimum SCS across all configured BWPs in the Cell, or Cell group (if configured) should be used as the reference SCS.

ETRI (R1-2006350)
In RAN1 #101-e, the following agreements were made for SSSG switching.
Agreement:
· searchSpaceSwitchingTimer-r16 is configured per Cell, or per Cell group if Cell group is configured
· The timer value is configured and decremented in units of a reference SCS 
· FFS: Whether reference SCS is the minimum SCS across all configured BWPs in the Cell, or Cell group if configured
There is one open issue regarding the reference SCS for the timer. In our view, it is reasonable to adopt the current wording in the FFS, with one small clarification that the configured BWPs are DL BWPs.
Proposal 1: Update TS 38.214 Clause 10.4 based on TP #1.
	-------------------------------------------------------- Start of TP #1 ----------------------------------------------------
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value for a serving cell for which the UE is provided searchSpaceGroupIdList-r16 or, if provided, a set of serving cells provided by searchSpaceSwitchingGroupList-r16. The UE decrements the timer value by one after each slot based on the smallest SCS configuration  among all configured DL BWPs in the serving cell or the set of serving cells for a reference SCS configuration .
-------------------------------------------------------- End of TP #1 -----------------------------------------------------



The SCS used to determine  was already decided as the minimum SCS among “active” BWPs within a cell group and in addition an “active” BWP of a cell where DCI format 2_0 is detected. Consequently, due to BWP switching, there is a possibility that the minimum SCS can change during when the SSSG switching is performed. In that case, it seems not clear which SCS to apply to determine . Such ambiguity may be handled by the RRC or MAC scheduler, but a simpler way is to adopt the minimum SCS among all “configured” BWPs in the switching time determination.
Proposal 2: Update TS 38.214 Clause 10.4 based on TP #2.
	-------------------------------------------------------- Start of TP #2 ----------------------------------------------------
A UE determines a slot and a symbol in the slot to start or stop PDCCH monitoring according to search space sets for a serving cell for which the UE is provided searchSpaceGroupIdList-r16 or, if provided, a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, based on the smallest SCS configuration  among all configured DL BWPs of the active BWPs in the serving cell or the set of serving cells and, if any, in the serving cell where the UE receives a PDCCH and detects a corresponding DCI format 2_0 triggering the start or stop of PDCCH monitoring according to search space sets.
-------------------------------------------------------- End of TP #2 -----------------------------------------------------



It is evident that UE should be configured with both group ID 0 and group ID 1 for a serving cell to perform SSSG switching. To prevent unintended interpretation, it is proposed to capture this in RAN1 specification.
Proposal 3: Update TS 38.214 Clause 10.4 based on TP #3.
	-------------------------------------------------------- Start of TP #3 ----------------------------------------------------
UE can be provided a group index for a respective Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell. If the UE is provided searchSpaceGroupIdList-r16 for a serving cell, the UE expects to be provided both a group index 0 and a group index 1 for the serving cell. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.
-------------------------------------------------------- End of TP #3 -----------------------------------------------------



Apple (R1-2006483)
Good progress was made in RAN1 101 meeting with the following agreement to align the switching point for CCs within a SSSG group [1]: 
	Agreement:
The number of cell groups that can be configured for search space switching in higher layer parameter searchSpaceSwitchingGroupList-r16 is 1, 2, 3 or 4. Inform RAN2 of this decision
[bookmark: _Hlk42138816][bookmark: _Hlk41670064]Agreement:
TS 38.213 should be updated so that the timer provided by searchSpaceSwitchingTimer-r16 is decremented even if the UE is not configured to monitor DCI format 2_0.
Agreement:
· searchSpaceSwitchingTimer-r16 is configured per Cell, or per Cell group if Cell group is configured
· The timer value is configured and decremented in units of a reference SCS 
· FFS: Whether reference SCS is the minimum SCS across all configured BWPs in the Cell, or Cell group if configured


One issue remains open is how to define the reference SCS for timer decrement operation when different CCs in a cell group are configured with different numerologies. Actually, for the same case, i.e. mixed numerologies, the following agreement was made in RAN1 #100-bis meeting to determine the first slot where the SSSG switching occurs [2]: 
	Agreement:
The smallest subcarrier spacing of the corresponding active BWP across CCs within a CC group and the CC in which a DCI format 2_0 triggering group switching is detected, if any, is used to determine the first slot of search space set group switching for all CCs within a CC-group.


Although the agreement does not target to solve the open issue, the minimum SCS across all configured BWPs in the Cell group can be naturally extended to be used for timer decrement in a consistent manner for SSSG switching with mixed SCS. 
Proposal 2: 
· For mixed numerology case, the smallest SCS of the corresponding active BWP across CCs within a CC group and the CC in which a DCI format 2_0 triggering group switching is detected, if any, is used as reference SCS for timer decrement operation.

Sharp (R1-2006553)
In RAN1#102_e, it was agreed that the timer value for search space set group switching is configured and decremented in units of a reference SCS. However, there is still an FFS point that whether reference SCS is the minimum SCS across all configured BWPs in the cell, or cell group if configured, which we think is reasonable. Therefore, we propose agreeing on it.

Proposal 1:
· The reference SCS configuration μ for the timer decrement is the smallest SCS configuration μ of the configured BWPs in a serving cell or in a set of serving cells if provided 
· Adopt the following Text proposal #1.

	Text proposal #1
--------- beginning of text proposal for TS 38.213 
10.4	Search space set group switching
A UE can be provided a group index for a respective Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.
If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.
When a UE is provided searchSpaceGroupIDList-r16, the UE resets PDCCH monitoring according to search space sets with group index 0, if provided by searchSpaceGroupIdList-r16.
A UE can be provided by searchSpaceSwitchingDelay-r16 a number of symbols  where a minimum value of   is provided in Table 10.4-1 for UE processing capability 1 and UE processing capability 2 and SCS configuration . If the UE indicates a corresponding capability, the UE applies the  value for UE processing capability 2; otherwise, the UE applies the  value for UE processing capability 1 for SCS configuration .   
Table 10.4-1: Minimum value of  [symbols]
	
	Minimum  value for
 UE processing capability 1 [symbols]
	Minimum  value for
 UE processing capability 2 [symbols]

	0
	25
	10

	1
	25
	12

	2
	25
	22



A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot for a reference SCS configuration . The reference SCS configuration   is the smallest SCS configuration  of the configured BWPs in a serving cell or in a set of serving cells if provided by searchSpaceSwitchingGroupList-r16. 
<omitted>



CSI-RS Measurement/Validation (D1)
vivo (R1-2005331)
In RAN1 #101-e [1], the following agreements are made to determine CSI-RS presence:
Agreement:
When DCI 2_0 contains COT duration, but not SFI, UE cancels the reception of CSI-RS configured by higher layers at least on flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the CSI-RS location is outside the CO duration indicated by the COT duration field.

Agreement:
For operation with shared spectrum channel access, the new RRC parameter (as in previous agreement) is used to determine the UE behavior at least when UE is not configured with CO-duration and not configured with SFI as follows:
If the RRC parameter is configured, when the UE is configured by higher layers to receive periodic and semi-persistent CSI-RS in a set of symbols in a slot, the UE cancels the higher-layer configured periodic and semi-persistent CSI-RS reception in the set of symbols in the slot if the UE does not detect a DCI format indicating to the UE to receive aperiodic CSI-RS or PDSCH in the set of symbols
If the parameter is not configured, the UE cancels/receives the higher-layer configured periodic and semi-persistent CSI-RS reception according to current Clause 11.1 of TS38.213 and agreements we reached so far
Note: Other rules in the specification apply for cancellation/reception in addition to what is described in this agreement

In general, there are two sources to validate CSI-RS presence for different configuration cases: one is COT duration indicator in DCI 2_0 and the other is DCI indicating scheduled PDSCH or triggered A-CSI-RS. Clearly, both of these sources could only be available for a serving cell. In NR, CSI-RS may be used for time/frequency tracking, CSI computation, L1-RSRP computation and mobility. For the first three purposes, CSI-RS is always configured within the serving cell. However, CSI-RS for mobility is mainly configured within neighbour cell for RRM measurement. This means that there is no any method to validate the CSI-RS in neighbour cell for mobility measurement according to current agreements. If a CSI-RS is configured within neighbour cell in unlicensed band, there is also possibility that the CSI-RS can’t be transmitted due to LBT failure. Therefore, how to determine presence of CSI-RS for mobility should be solved.
In NR Rel-15, a UE could be configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB. Then the UE may base the timing of the CSI-RS resource on the timing of the cell given by the cellId of the CSI-RS resource configuration, which means it needs to detect SSB first to determine the cell timing for this CSI-RS resource configuration and then make measurement accordingly. Additionally, for a given CSI-RS resource, if the associated SS/PBCH block is configured but not detected by the UE, the UE is not required to monitor the corresponding CSI-RS resource.
Naturally, the candidate SSB(s) indicated by associatedSSB could be used as one possible source to validate CSI-RS presence. In order to validate the CSI-RS, the minimum time domain interval between it and the candidate SSBs should satisfy a certain condition, e.g. locating in the same slot. Otherwise, UE is not required to monitor the corresponding CSI-RS resource. Then the following proposal is made:
[bookmark: _Ref47019793]Proposal 2: When CSI-RS-Resource-Mobility is configured in a cell operation with shared spectrum access, if it locates at the same slot as at least one of candidate SSB(s) indicated by associatedSSB, UE proceeds with the measurement on the corresponding CSI-RS resource upon detection of the candidate SSB; otherwise UE is not required to monitor the corresponding CSI-RS resource.

ZTE (R1-2005598)
RAN1 has agreed that searchSpaceSwitchingTimer-r16 is configured per cell, or per cell group if cell group is configured, but left an unsolved issue of  the reference SCS for timer value. One option offered in the agreement is defining the reference SCS as the minimum SCS across all configured BWPs in the cell or cell group if configured. 
Although the configuration of SSS groups belongs to gNB implementation, in general, the monitoring density of SSS group 0 is more dense (e.g. mini-slot level) than that of SSS group 1 (e.g. slot level). Monitoring PDCCH according to SSS group 0 increases the overhead, but it can improve the spectrum utilization efficiency and reduce access delay. Since the cells in the cell group need to align SSS group switching operation, we think it is better for cells to use a shorter slot length to switch to SSS group 0 in advance, rather than using a larger slot length. In other words, SSS group switching should depend on the first expired timer, which has largest SCS across all configured BWPs in the cell or cell group. 
[bookmark: _Hlk48550918]Proposal 1: The reference SCS for searchSpaceSwitchingTimer-r16 can be defined as the maximum SCS across all configured BWPs in the cell, or cell group if configured. The following TP#1 can be considered.
	------------------------------------- < Start of TP#1 for Clause 10.4 of 38.213 [1]> ------------------------------------------
10.4	 Search space set group switching
< Unchanged parts are omitted >
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot for a reference SCS configuration . The reference SCS is the maximum SCS across all configured BWPs in a serving cell, or all serving cells within each group if  the UE is provided searchSpaceSwitchingGroupList-r16.
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set group switching flag field for a serving cell in a DCI format 2_0, as described in Clause 11.1.1; 
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 1, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0, and the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least  symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least  symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
A UE determines a slot and a symbol in the slot to start or stop PDCCH monitoring according to search space sets for a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, based on the smallest SCS configuration  of the active BWPs in the set of serving cells and, if any, in the serving cell where the UE receives a PDCCH and detects a corresponding DCI format 2_0 triggering the start or stop of PDCCH monitoring according to search space sets.
-------------------------------------------------- < End of text proposal> -----------------------------------------------------




Huawei (R1-2005807)
In RAN1#101-e [1], the CSI-RS validation rules were discussed. It was agreed that 
Agreement:
When DCI 2_0 contains COT duration, but not SFI, UE cancels the reception of periodic or semi-persistent CSI-RS configured by higher layers on downlink and flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the periodic or semi-persistent CSI-RS location is outside the CO duration indicated by the COT duration field.
The remaining issue is the behaviour when COT duration indicator/available RB set indicator is configured while SFI is not configured. From our perspective, it would be risky to always assume validation of P/SP-CSI-RS within the COT duration only indicated by COT duration indicator in DCI 2_0 because the UL and gap of paused COT are also covered in the COT duration. The mechanism for UE not configured with either CO-duration or SFI can be reused.
Proposal 6: The same CSI-RS validation rules when UE is not configured with CO-duration and SFI can be reused when UE is configured with COT-duration but not SFI and the preconfigured P/SP CSI-RS location is inside CO duration indicated by the COT duration field.

Nokia (R1-2005905)
We agreed on the TP last meeting for 11.1. However, the TP could be simplified, because in Section 11.1. it is assumed that neither of CO-DurationPerCell-r16, and SlotFormatIndicator is provided. In addition, we think behaviour should be consistent for CSI-RS and DL SPS PDSCH.
Proposal-3: Adopt the following simplification of specification in sub-clause 11.1 of TS38.213, as well as provide behavior for DL SPS PDSCH.
	<unchanged text omitted>
For operation with shared spectrum channel access, if a UE is provided CSI-RS-ValidationWith-DCI-r16, is not provided CO-DurationPerCell-r16, and is not provided SlotFormatIndicator, and if the UE is configured by higher layers to receive a CSI-RS or PDSCH in a set of symbols of a slot, the UE cancels the CSI-RS or PDSCH  reception in the set of symbols of the slot if the UE does not detect a DCI format indicating an aperiodic CSI-RS reception or scheduling a PDSCH reception in the set of symbols of the slot. 
<unchanged text omitted>




First Issue is that SlotFormatIndicator contains CO-DurationPerCell-r16, as shows excerpt from latest TS38.331.  
[image: ]
Therefore, the text “UE is provided CO-DurationPerCell-r16 and is not provided SlotFormatIndicator” does not make any sense. It should be corrected to align with agreement. In addition, we think that behaviour should consistent for CSI-RS and DL SPS PDSCH.
Proposal-4: Modify the below paragraph of sub-clause 11.1.1 of TS38.213, related to Case 2.2, to correct a parameter name and align specification to agreement, as well as provide behavior for DL SPS PDSCH.
	[bookmark: _Hlk42334731]<unchanged text omitted>
For operation with shared spectrum channel access, if a UE is configured by higher layers to receive a CSI-RS or PDSCH and the UE is provided CO-DurationPerCell-r16 and is not provided SlotFormatIndicator slotFormatCombToAddModList, for a set of symbols of a slot that are indicated as downlink or flexible by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided, the UE cancels the CSI-RS or PDSCH reception in the set of symbols of the slot that are not within the indicated remaining channel occupancy duration.
<unchanged text omitted>


The second issue is leftover discussion for the case when a slot format is not indicated for a slot. In this case, we think that UE should cancel CSI-RS within gNB COT only if the slot/symbols are outside the indicated CO-duration, this aligns with spirit of previous agreement made for CASE 2.2. TP for the CR would be the following:
Proposal-5: Adopt the following TP to provide support for Case 2.3
	<unchanged text omitted>
For a set of symbols of a slot that are indicated 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 does not detect a DCI format 2_0 providing a slot format for the slot
-	the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format
-	the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR
-	the UE receives PDCCH as described in Clause 10.1
-	if the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE does not receive the PDSCH or the CSI-RS in the set of symbols of the slot, except when UE is provided CO-DurationPerCell-r16 and symbols of the slot are within the indicated remaining channel occupancy duration.
<unchanged text omitted>



Samsung (R1-2006093)
In RAN1 #101-e meeting, periodic and semi-persistent CSI-RS validation are addressed. In particular, the following conclusion and agreements have been mad for several configurations on SFI and CO duration.
	Conclusion:
When SFI reception is configured but CO-duration is not configured to the UE, no new CSI-RS cancellation conditions are introduced in Rel-16.
Agreement:
When DCI 2_0 contains COT duration, but not SFI, UE cancels the reception of CSI-RS configured by higher layers at least on flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the CSI-RS location is outside the CO duration indicated by the COT duration field.
Agreement:
Modify the previous agreement as below:
When DCI 2_0 contains COT duration, but not SFI, UE cancels the reception of periodic or semi-persistent CSI-RS configured by higher layers at least on downlink and flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the periodic or semi-persistent CSI-RS location is outside the CO duration indicated by the COT duration field.
Agreement:
· For operation with shared spectrum channel access, the new RRC parameter (as in previous agreement) is used to determine the UE behavior at least when UE is not configured with CO-duration and not configured with SFI as follows:
· If the RRC parameter is configured, when the UE is configured by higher layers to receive periodic and semi-persistent CSI-RS in a set of symbols in a slot, the UE cancels the higher-layer configured periodic and semi-persistent CSI-RS reception in the set of symbols in the slot if:
· The UE does not detect a DCI format indicating to the UE to receive aperiodic CSI-RS or PDSCH in the set of symbols
· If the parameter is not configured, the UE cancels/receives the higher-layer configured periodic and semi-persistent CSI-RS reception according to current Clause 11.1 of TS38.213 and agreements we reached so far
· Note: Other rules in the specification apply for cancellation/reception in addition to the what is described in this agreement


The remaining configuration which is not covered by above conclusion and agreements is the case when both SFI and CO-duration are configured to be included in DCI 2_0. In our view, it is beneficial to ignore the SFI outside of COT since those slots/symbols are not guaranteed and SFI outside of COT should not be used to validate the presence of any DL transmission outside of COT. Consequently, the associated CSI-RS validation rule should follow the one used in the configuration where CO-duration is included in DCI 2_0 but not SFI. 
Proposal 2: When DCI 2_0 contains COT duration and SFI, UE cancels the reception of periodic or semi-persistent CSI-RS configured by higher layers at least on downlink and flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the periodic or semi-persistent CSI-RS location is outside the CO duration indicated by the COT duration field.

LG (R1-2006299)
To facilitate discussion on validation of CSI-RS, the following four cases can be separately discussed.
· Case 1: DCI format 2_0 contains neither SFI index field nor CO duration field.
· Case 2: DCI format 2_0 contains SFI index field and CO duration field.
· Case 3: DCI format 2_0 contains SFI index field but not CO duration field.
· Case 4: DCI format 2_0 contains CO duration field but not SFI index field.

For Case 1 (DCI format 2_0 contains neither SFI index field nor CO duration field), the following agreement was made in RAN1#101-e meeting and CSI-RS validation rule for this case was completed.
	Agreement:
A new RRC parameter can be used to determine reception/cancellation behaviour for CSI-RS configured by higher layers at least for the following cases:
· Reception of DCI 2_0 is not configured to the UE
· Reception of DCI 2_0 is configured to the UE, but both SFI and CO-duration are not configured

Agreement:
· For operation with shared spectrum channel access, the new RRC parameter (as in previous agreement) is used to determine the UE behavior at least when UE is not configured with CO-duration and not configured with SFI as follows:
· If the RRC parameter is configured, when the UE is configured by higher layers to receive periodic and semi-persistent CSI-RS in a set of symbols in a slot, the UE cancels the higher-layer configured periodic and semi-persistent CSI-RS reception in the set of symbols in the slot if:
· The UE does not detect a DCI format indicating to the UE to receive aperiodic CSI-RS or PDSCH in the set of symbols
· If the parameter is not configured, the UE cancels/receives the higher-layer configured periodic and semi-persistent CSI-RS reception according to current Clause 11.1 of TS38.213 and agreements we reached so far
· Note: Other rules in the specification apply for cancellation/reception in addition to the what is described in this agreement



For Case 3 (DCI format 2_0 contains SFI index field but not CO duration field), the following conclusion was made in RAN1#101-e meeting and CSI-RS validation rule for this case was finalized.
	Conclusion:
When SFI reception is configured but CO-duration is not configured to the UE, no new CSI-RS cancellation conditions are introduced in Rel-16.



For Case 2 (DCI format 2_0 contains SFI index field and CO duration field), UE applies for cancellation/reception of P/SP-CSI-RS described in specification except the necessity to handle the case where DCI format 2_0 indicates remaining channel occupancy time shorter than duration provided by SFI-index field, such as Proposal #1 above.

For Case 4 (DCI format 2_0 contains CO duration field but not SFI index field), the following conclusion was made in RAN1#101-e meeting but still we have remaining issue inside the CO duration.
	Agreement:
Modify the previous agreement as below:
When DCI 2_0 contains COT duration, but not SFI, UE cancels the reception of periodic or semi-persistent CSI-RS configured by higher layers at least on downlink and flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the periodic or semi-persistent CSI-RS location is outside the CO duration indicated by the COT duration field.



If DCI format 2_0 contains CO duration but not SFI index, the following methods can be considered inside the CO duration (also can be applied to higher layer configured SPS PDSCH or higher layer configured UL signal/channels):
· Method 1: Within CO duration, UE behaves as if DCI format 2_0 were not to be detected. In other words, UE receives P/SP-CSI-RS unless P/SP-CSI-RS symbols configured as flexible by higher layer signalling are scheduled by UL grant.
· Method 2: For more controllability on RRC-configured P/SP-CSI-RS resources, explicit 1 bit field in DCI format 2_0 can be introduced, where P/SP-CSI-RS within CO duration is valid only when the corresponding bit is set to ‘1’. (For higher layer configured UL case, this bit can be reused or separate 1 bit field can be added)

Proposal #7: Consider the following methods to receive/cancel P/SP-CSI-RS within CO duration if DCI format 2_0 contains CO duration field but not SFI index field.
· Method 1: UE behaves as if DCI format 2_0 were not to be detected. In other words, UE cancels P/SP-CSI-RS if P/SP-CSI-RS symbols configured as flexible by higher layer signalling are scheduled by UL grant.
· Method 2: For more controllability on RRC-configured P/SP-CSI-RS resources, explicit 1 bit field in DCI format 2_0 is introduced, where P/SP-CSI-RS within CO duration is valid only when the corresponding bit is set to ‘1’. (For higher layer configured UL case, this bit can be reused or separate 1 bit field can be added)

In RAN1#101-e meeting, it was discussed how different DL transmission bursts can be differentiated from UE side for CSI measurement, as highlighted in below.
	[bookmark: _Toc45810573][bookmark: _Toc29673164][bookmark: _Toc36645528][bookmark: _Toc29674298][bookmark: _Toc20317999][bookmark: _Toc11352109][bookmark: _Toc27299897][bookmark: _Toc29673305]5.2.1.1	Reporting settings
Each Reporting Setting CSI-ReportConfig is associated with a single downlink BWP (indicated by higher layer parameter BWP-Id) given in the associated CSI-ResourceConfig for channel measurement and contains the parameter(s) for one CSI reporting band:codebook configuration including codebook subset restriction, time-domain behavior, frequency granularity for CQI and PMI, measurement restriction configurations, and the CSI-related quantities to be reported by the UE such as the layer indicator (LI), L1-RSRP, L1-SINR, CRI, and SSBRI (SSB Resource Indicator). 
The time domain behavior of the CSI-ReportConfig is indicated by the higher layer parameter reportConfigType and can be set to 'aperiodic', 'semiPersistentOnPUCCH', 'semiPersistentOnPUSCH', or 'periodic'. For periodic and semiPersistentOnPUCCH/semiPersistentOnPUSCH CSI reporting, the configured periodicity and slot offset applies in the numerology of the UL BWP in which the CSI report is configured to be transmitted on. The higher layer parameter reportQuantity indicates the CSI-related, L1-RSRP-related or L1-SINR-related quantities to report. The reportFreqConfiguration indicates the reporting granularity in the frequency domain, including the CSI reporting band and if PMI/CQI reporting is wideband or sub-band. The timeRestrictionForChannelMeasurements parameter in CSI-ReportConfig can be configured to enable time domain restriction for channel measurements and timeRestrictionForInterferenceMeasurements can be configured to enable time domain restriction for interference measurements. The CSI-ReportConfig can also contain CodebookConfig, which contains configuration parameters for Type-I, Type II or Enhanced Type II CSI including codebook subset restriction, and configurations of group based reporting.
For operation with shared spectrum channel access, the UE should not average CSI-RS measurements for channel estimation from occasions of an NZP CSI-RS (defined in [4, TS 38.211]) located in different DL transmissions burst (defined in [16, TS 37.213]).



If at least one of SFI and CO duration fields is configured, UE can determine the remaining CO duration as long as the corresponding DCI format 2_0 is detected. The straight-forward method for this case is that UE assumes constant power for NZP CSI-RS(s) configured within the indicated remaining CO duration. On the other hand, if none of SFI and CO duration fields are configured but CSI-RS-ValidationWith-DCI-r16 is configured, UE can obtain information on occupied CO duration only by scheduled PDSCH and/or triggered CSI-RS. Therefore, for this case, UE assumes constant power for NZP-CSI-RS(s) configured for the time duration where the set of PDSCH and/or CSI-RS is consecutively scheduled/triggered without any gap in between.

Proposal #8: If at least one of SFI and CO duration fields is configured, UE assumes constant power for NZP CSI-RS(s) configured within the indicated remaining CO duration.
Proposal #9: If any of SFI and CO duration fields are not configured but CSI-RS-ValidationWith-DCI-r16 is configured, UE assumes constant power for NZP-CSI-RS(s) configured for the time duration where the set of PDSCH and/or CSI-RS is consecutively scheduled/triggered without any gap in between.

Next, for CSI interference measurement, LTE LAA restricted not to perform interference measurement outside DL transmission burst. This is because outside DL transmission burst, a UE may measure (unwanted) interference from a node that will not transmit something since the node senses the channel busy while the serving eNB for the UE is transmitting. Similarly, NR-U UE can be also restricted to measure interference only within DL transmission burst. Moreover, we need to discuss further the case where NZP-CSI-RS is configured for interference measurement. One potential solution is to perform CSI interference measurement based on NZP-CSI-RS within a DL transmission burst.

Proposal #10: For interference measurements based on CSI-IM, the UE shall derive the interference measurements for computing CSI value based on only measurements in OFDM symbols occupied by the serving cell.
Proposal #11: For interference measurements based on NZP-CSI-RS, the UE shall not average the interference measurements for computing CSI value across different transmission bursts from the UE's perspective.

UE behavior after receiving MAC CE deactivation command for SP-CSI reporting (-> separate email thread!)
Samsung (R1-2006093)
During RAN4 #95-e meeting, it was discussed the UE behavior in case of receiving the MAC CE deactivation command for SP-CSI reporting, especially when UL LBT for sending the HARQ-ACK is failed.
Following three options were discussed in RAN4,
· Option 1: If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK
· Option 2: For SP-CSI reporting with PUCCH, if UE cannot transmit HARQ-ACK on the MAC CE deactivation due to the UL LBT failures, UE continues the L1-RSRP measurements but delay the L1-RSRP reporting. If UE does not receive deactivation command during the delay period, UE restarts to transmit L1-RSRP reporting
· Option 3: Delay the L1-RSRP reporting when the HARQ feedback cannot be transmitted after receiving the MAC CE deactivation command. A time limit shall be defined when the L1-RSRP reporting is delayed. When exceeding the time limits, UE shall abandon the stored measurement results, where the time limit is FFS. The UE shall also abandon the measurement results when the HARQ feedback is retransmitted for the deactivation command
When gNB does not receive HARQ-ACK for MAC CE deactivation command, gNB can assume one of the followings 1) UE fails to access channel for sending the HARQ-ACK, or 2) UE does not receive MAC CE deactivation command. Since the gNB cannot distinguish 1) or 2), gNB would send MAC CE deactivation command again until it receives HARQ-ACK for MAC CE deactivation command with the assumption that UE is assumed it is activated. Therefore, to be consistent operation between gNB and UE, Option 1 is more preferable.
Proposal 3: If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK (Option 1)
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