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Introduction
This summary is for maintenance of R17 UE power saving enhancements based on companies’ contributions [1] - [7] as well as the summary of the maintenance in RAN1#112-bis-e [8] (as reference of what has been discussed before). In the following sections, the following aspects will be investigated:

· Section 2: PDCCH monitoring behavior with RRC reconfiguration
· Section 3: PDCCH monitoring behavior with DCI-based BWP switch
· Section 4: Other specification clarification

Companies please check the following sections and provide your feedbacks into tables labelled with “2nd_Round” by 16:00 8/23 Wed FR time. Moderator will further update the necessary corrections based on companies’ feedbacks.



PDCCH Monitoring Behavior with RRC Reconfiguration

In [1], there discusses whether/how to clarify UE PDCCH monitoring behavior where there is RRC reconfiguration:

	In R16 NR-U, for SSSG switching behavior, it was also discussed that without BWP switching, when RRC (re)configuration of SSSG is received, UE should monitor the default SSSG group.  
[image: ]
The agreement is captured in TS 38.213 as
[image: ]
For R17, however, the PDCCH monitoring adaptation behavior upon RRC reconfiguration are not discussed.



The discussion in [1] further concludes 3 proposals, and companies are invited to provide your views on whether/how to adopt the corresponding corrections:

Proposal 2-1: When a UE switch to a new BWP by RRC reconfiguration, the UE resets PDCCH monitoring according to search space set index 0, based on the new BWP’s SSSG configuration.

Proposal 2-2: When a UE switch to a new BWP by RRC reconfiguration, the UE resume PDCCH monitoring according to search space configuration of the new BWP, if UE is in PDCCH skipping duration.  

10.4 Search space set group switching and skipping of PDCCH monitoring 
======skipped text======
If the UE changes to a new active DL BWP of the serving cell by the expiration of bwp-InactivityTimer or by RRC (re)configuration, the UE 
-  resumes PDCCH monitoring according to the search space sets on the new active BWP of the serving cell when UE is in a PDCCH skipping duration, if the UE is not provided searchSpaceGroupIdList-r17 on the new active DL BWP 
-  monitors PDCCH according to search space sets with group index 0 on the new active BWP of the serving cell, if the UE is provided searchSpaceGroupIdList-r17. 











Table 2-1 (1st_Round): Companies' views for the above proposals and correction:
	Company name
	Support to adopt the correction? (Y/N)
	Views on the proposed correction

	Xiaomi
	N
	We understand the key point is to monitor SSSG 0, if provided, after RRC reconfiguration, no matter whether a new BWP is indicated or not. And there is a possibility that a UE is still be configured/indicated with the same BWP after RRC reconfiguration. 
We think the following P 2-3 is more clear.

	ZTE, Sanechips
	
	We agree that the principle of P2-3 is better. But the detailed CR should be further discussed. 

	Huawei, HiSilicon
	Y
	We think this issue should be resolved. And we are fine with the principle in the two proposals.

	Apple
	Y
	

	Qualcomm
	Y
	

	Nokia1
	Y
	

	Samsung
	
	“RRC (re)configuration” is ambiguous. For which RRC parameters does the “RRC configuration” intend to apply?

	Ericsson1
	OK
	

	
	
	



Moderator would like to thanks company’s inputs. Majority of companies are supportive of the correction when active BWP change is by RRC configuration and willing to reuse existing behavior after BWP timer expiration. In this regard, moderator would like to suggest inclusion of this proposal for online approval with “(re)configuration” changed to “configuration”.

@Xiaomi: This TP and next TP do not conflict with each other. Since we will further discuss next TP, together with other related proposals, we hope this can make the above proposal more acceptable for you.




Proposal 2-3: When a UE is provided searchSpaceGroupIdList-R17 in RRC reconfiguration, the UE resets PDCCH monitoring according to search group index 0.   
10.4 Search space set group switching and skipping of PDCCH monitoring 
======skipped text======
When a UE is provided searchSpaceGroupIdList or searchSpaceGroupIdList-r17, the UE resets PDCCH monitoring according to search space sets with group index 0, if provided by searchSpaceGroupIdList or searchSpaceGroupIdList-r17. 







Table 2-2 (1st_Round): Companies' views for the above proposal and correction:
	Company name
	Support to adopt the correction? (Y/N)
	Views on the proposed correction

	Xiaomi
	Y
	

	ZTE, Sanechips
	
	First of all, we also agree that the clarification is needed. 
Moreover, this proposal can be discussed with  the proposal in “Table 4-3 (1st_Round):” . If RRC parameter “searchSpaceGroupIdList-r17” is added in this paragraph, it implies that the original “searchSpaceGroupIdList” is for Rel-16. To be consistent, other parameters in TS 38.213, such as “searchSpaceSwitchDelay”,  “searchSpaceSwitchTimer” should be distinguished for Rel-16 and Rel-17.
In general, we think there are two alternatives to resolve this issue:
Alt1: For the parameters introduced in Rel-16 and Rel-17 with the same name in TS 38.213, the parameters without suffix correspond to Rel-16, while the parameters with suffix (-rel-17) correspond to Rel-17.
Alt 2: As it is suggested in proposal in “Table 4-3 (1st_Round):”: clarify that the RRC parameters without suffix are used for both Release 16 and Release 17. Provide RRC parameters with suffix that are applied only for Release 16 or Release 17.
We think these two alternatives should be discussed to avoid ambiguity.

	Huawei, HiSilicon
	Yes.
	

	Apple
	Yes
	

	Qualcomm
	
	The Rel-17 TS 38.331 does not have searchSpaceGroupIdList anymore. Instead, there are separate searchSpaceGroupIdList-r16 and searchSpaceGroupIdList-17. In general, we think as Rel-17 CR, the TS 38.213 modifications should be aligned with Rel-17 TS 38.331 naming.

	Samsung
	Yes
	OK to include the proposed change in the alignment CR.

	
	
	

	
	
	



Moderator would like to thank companies’ valuable inputs. Companies look fine the include this correction, yet ZTE and QC both propose to deal with it issue in a more comprehensive way: Identify and separate mixed use of searchSpaceGroupIdList (r16) and searchSpaceGroupIdList-r17. In this regard, moderator suggests to further discuss and decide the related corrections together with Proposal 4-3.



PDCCH Monitoring Behavior with DCI-based BWP Switch 
In [2] - [5], there discuss and propose clarification of UE PDCCH monitoring behavior with DCI-based BWP switch. In particular, the following collect the key observations and proposals for ease of companies check:

	Company
	Contribution
	Key observations and/or proposals

	Xiaom
	[2] R1-2307873
	When PDCCH monitoring adptation indication and BWP switching are indicated in the same DCI, a very power saving method is to apply the PDCCH monitoring adaptation on the new BWP once the BWP switching finishes. But current 38.213 does not specify UE behavior 
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	Nokia
	[3] R1-2308127
	Proposal 1: When SSSGs have been configured for target BWP and PDCCH monitoring adaptation has been configured for the source BWP, and DCI indicates BWP change together with SSSG switch, UE shall apply the SSSG indicated by the DCI on the target BWP after the BWP switching delay.

Proposal 2: When source BWP does not have PDCCH monitoring adaptation configured, while target BWP has SSSGs configured, UE should apply default SSSG(#0) at the target BWP after the BWP switching delay.

Proposal 3: When PDCCH skipping has been configured for target BWP and PDCCH monitoring adaptation has been configured for the source BWP, and DCI indicates BWP change together with PDCCH skipping, UE would start PDCCH skipping at the beginning of a first slot that is after the last symbol of the PDCCH carrying the PDCCH monitoring adaptation field. UE shall resume PDCCH monitoring after BWP switching delay, or latest at after the PDCCH skipping duration.

	
	[4] R1-2308128
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	Huawei, Hi-Silicon
	[5] R1-2308146
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Proposal 1: Support the first interpretation, i.e., the first slot UE applies the PDCCH monitoring adaptation is the slot indicated by the slot offset value of the time domain resource assignment field in the DCI.



By the above, moderator would like to invite companies’ check on the above statements/proposals before providing views into the following table:

Table 3-1 (1st_Round): Companies' views for the above statement and proposals:
	Company name
	Views for the above statement and proposals:

	Xiaomi
	We support the behavior that UE apply PDCCH monitoring scheme on the new BWP if BWP switching and PDCCH monitoring adaptation are both indicated in the same DCI.

	Huawei, HiSilicon
	We support the first interpretation, i.e., the first slot UE applies the PDCCH monitoring adaptation is the slot indicated by the slot offset value of the time domain resource assignment field in the DCI.
The reasons are summarized in our contribution as above.

	Apple
	Support the clarification. 

	Qualcomm
	As a Rel-17 CR, we should first understand why the current spec is broken based on all existing Rel-17 agreements.

	Nokia1
	To clarify that the reason for the change for the SSSG switching was that it seemed logical that BWP switch ends the SSSG switch delay. For PDCCH skipping we did not see a reason for a change.

	Samsung
	There is no essential correction to be made. The specifications do not support SSSG switching together with BWP switching based on a same DCI. That is OK and no change is needed.

	Ericsson1
	Case mentioned in P2 of [3] may need further discussion – however proposal (as is) seems to affect Rel-16 SSSG switching.

	
	

	
	



Moderator would like to thank companies’ valuable inputs. From companies’ inputs, there is concern on introducing new UE behavior that is not descripted by existing specification. In this regard, moderator would like to try clarification on UE behavior all based on existing specification and see if there can be consensus for a conclusion. 


Finally, moderator would like to check companies’ feedback on adopting the following correction from [4]:
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Table 3-2 (1st_Round): Companies' views on the above correction for clarifying UE PDCCH monitoring behavior with DCI-based BWP switch:
	Company name
	Support to adopt the correction? (Y/N)
	Views on the proposed correction

	Huawei, HiSilicon
	
	We should align the view/understanding in Table 3-1. Based on the discussion, we can discuss the detailed TP. 

	Qualcomm
	
	This can be discussed after companies agree that a CR is needed.

	Samsung
	N
	The draft CR introduces new functionalities/features of rather marginal importance. It is not an essential correction.

	
	
	




As comment for Table 3-1, moderator would like to put together existing description and see if they are sufficient to describe existing UE behavior after receiving a DCI indicating both active BWP change and PDCCH monitoring adaptation.
· Delay for applying DCI indication
	BWP switch (clause 12, TS 38.213)
If a UE detects a DCI format with a BWP indicator field that indicates an active DL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format in a scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format.
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	SSSG switch (clause 10.4, TS 38.213)
When the PDCCH monitoring adaptation field indicates to a UE to start PDCCH monitoring according to search space sets with a first group index and stop PDCCH monitoring according to search space sets with a second group index, the UE applies the indication 
· at the beginning of a first slot that is at least  symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when  ∈ 0, 1, 2, 3
,
· at the beginning of a first slot, of a slot group of  slots, that is at least 
 symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when  ∈ 5, 6
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	PDCCH skipping (clause 10.4, TS 38.213)
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field.



· For the interpretation of the DCI fields indicating active BWP change, the interpretation is based on target BWP configuration with bit field size alignment, if needed.
	Clause 12, TS 38.213
… If a bandwidth part indicator field is configured in a DCI format and indicates an UL BWP or a DL BWP different from the active UL BWP or DL BWP, respectively, the UE shall 
· for each information field in the DCI format 
· if the size of the information field is smaller than the one required for the DCI format interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE prepends zeros to the information field until its size is the one required for the interpretation of the information field for the UL BWP or DL BWP prior to interpreting the DCI format information fields, respectively 
· if the size of the information field is larger than the one required for the DCI format interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE uses a number of least significant bits of the DCI format equal to the one required for the UL BWP or DL BWP indicated by bandwidth part indicator prior to interpreting the DCI format information fields, respectively 
· set the active UL BWP or DL BWP to the UL BWP or DL BWP indicated by the bandwidth part indicator in the DCI format


 
By combining the above, the following clarification can be provided

Conclusion 3-1 (2nd_Round)
When UE receives a DCI indicating both active BWP change and PDCCH skipping, UE starts skipping of PDCCH monitoring 
· at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field
· based on pdcch-SkippingDurationList provided in DL BWP that is indicated by the bandwidth part indicator of the DCI
Note: No specification impact is needed

Conclusion 3-2 (2nd_Round)
When UE receives a DCI indicating both active BWP change and SSSG switching, the UE applies the indication for adaptation of PDCCH monitoring 
· at the beginning of a first slot that is at least  symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when  ∈ 0, 1, 2, 3
· at the beginning of a first slot, of a slot group of  slots, that is at least 
 symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when  ∈ 5, 6
· where  is based on numerology of DL BWP that is indicated by the bandwidth part indicator of the DCI
· where new SSSG configuration is based on searchSpaceGroupIdList-r17 provided in DL BWP that is indicated by the bandwidth part indicator of the DCI
Note:
· SSSG timer behavior is based on searchSpaceSwitchTimer-r17 provided in DL BWP that is indicated by the bandwidth part indicator of the DCI
· UE behavior for the time duration, if exists, after the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format and before the beginning of the slot UE applies the DCI indication for adaptation of PDCCH monitoring is not specified for Rel-17. RAN1 has no consensus in further specifying this part of UE behavior.
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Moderator would like to invite companies’ feedback on the above two conclusions. Note that moderator also proposes no additional specification works for the above clarifications, yet it will be useful to capture the conclusion for aligning companies’ understanding based on existing specification.

Table 3-3 (2nd_Round): Companies' views on the above conclusions for clarifying UE behavior when receiving a DCI indicating both active BWP change and PDCCH monitoring adaptation:
	Company name
	Support Conclusion 3-1 and/or Conclusion 3-2?
	Views on Conclusion 3-1 and/or Conclusion 3-2?

	
	(e.g. support 3-1 and 3-2)
	

	Apple
	Support 3-1 and 3-2
	

	ZTE, Sanechips
	
	Okay to clarify it.

	Samsung
	OK with 3-1.
	

	vivo
	OK with conclusion 3-1, not OK with conclusion 3-2
	Thanks for the harmonizing by moderator. We agree with moderator to make UE behaviour clear based on existing specification. From our perspective, we still think that BWP switching delay smaller than SSSG switching delay is a very minor case. What’s more, it highly up to the network to decide if it is suitable to indicate BWP switching and R17 SSSG switching with the same DCI or not. For example, the network can firstly send SSSG switching indication and then send BWP switching indication if there is the risk that BWP switching delay smaller than SSSG switching delay. Hence, we don’t think there is a need for conclusion 3-2.

	Qualcomm
	Fine with 3-1.
	For 3-2, when the two BWPs have different SCSs, we think the application delay should use the larger one between that for the source BWP SCS and target BWP SCS. This is basically the same approach for BWP switching delay when the two SCSs are different.


	CATT
	No for both 3-1 and 3-2
	When UE receives the indication of PDCCH skipping/SSSG switching comment and the BWP switching at the same DCI, the indication of the PDCCH skipping and SSSG switching is at the current BWP and the indication should be in the current BWP but not the target BWP.  The number of bits in the DCI for the indication of PDCCH skipping of SSSG switching for the current BWP and target BWP could be different since the PDCCH skipping and SSSG switching is configured per BWP.   The number of bits used in the indication of the PDCCH skipping/SSSG switching should be that of configured in the current BWP regardless BWP switching indication is included or not in the same DCI.  

  Thus, 
· Proposal 3-1: The sentence “based on pdcch-SkippingDurationList provided in DL BWP that is indicated by the bandwidth part indicator of the DCI”  is an ambiguous UE behavior in particular when the number of bits in the DCI are different between current and target BWPs.   
· Proposal 3-2:  The sentence “-	where new SSSG configuration is based on searchSpaceGroupIdList-r17 provided in DL BWP that is indicated by the bandwidth part indicator of the DCI” in Proposal 3-2 is an ambiguous UE behavior in particular when the number of bits in the DCI are different between current and target BWPs.   


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	







Other specification clarification 
In [5], clarification on Pswitch value when is not configured in proposed:
	Company
	Contribution
	Key observations and/or proposals

	Huawei, Hi-Silicon
	[5] R1-2308146
	According to TS38.213 [2] as following, the application delay of SSSG switching is determined by the parameter searchSpaceSwitchDelay, which is denoted as 𝑃𝑠𝑤𝑖𝑡𝑐ℎ. The minimum value of 𝑃𝑠𝑤𝑖𝑡𝑐ℎ is specified in Table 10.4-1. In TS38.331 [3] as following, the parameter searchSpaceSwitchDelay can be optionally configured. However, it is not specified how to determine the application delay of SSSG switching if searchSpaceSwitchDelay is not configured. In this section, the value of 𝑃𝑠𝑤𝑖𝑡𝑐ℎ will be clarified in case of searchSpaceSwitchDelay is not configured
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Moderator would like to check companies’ views on the above reasoning as well as where/how to support the following proposal:
Proposal 4-1 (1st_Round): Clarify the value of 𝑷𝒔𝒘𝒊𝒕𝒄𝒉 if searchSpaceSwitchDelay is not provided, i.e., the value of 𝑷𝒔𝒘𝒊𝒕𝒄𝒉 equals to the minimum value of 𝑷𝒔𝒘𝒊𝒕𝒄𝒉 in Table 10.4-1 in TS 38.213 depending on UE processing capability and SCS configuration.

Table 4-1 (1st_Round  2nd_Round): Companies' views on the above reasoning and whether/how to support Proposal 4-1:
	Company name
	Support 
Proposal 4-1? (Y/N)
	Views on the above reasoning and whether/how to support Proposal 4-1

	Xiaomi
	Y
	

	Huawei, HiSilicon
	Y
	

	Qualcomm
	
	Is this CR intended for Rel-17 only, or also for Rel-16? If Rel-16 is also included, then what the understanding is for NR-U should be clarified by NR-U folks first.

	Nokia1
	Y
	

	Samsung
	Y
	An alignment CR should also be provided for Rel-16.


	Ericsson1
	
	The issue does not exist with proper RRC configuration. 

	Huawei, HiSilicon 2
	Y
	We think this issue should be clarified in this meeting. Even if some companies wan to say RRC configuration shall be always provided. Let’s make a conclusion on that. 

Anyway, this should be clarified somehow because UE behaviour is not clear when gNB does not provide the configuration considering the RRC parameter is optional in TS 38.331.

	ZTE, Sanechips
	
	This issue should be clarified. One solution is to make sure this parameter should be always provided.

	vivo
	
	There always be the case that this parameter is provided if R17 SSSG switching is configured.

	Qualcomm 2
	
	Since the same issue also exists for NR-U, we can first clarify how NR-U design has handled the issue. Rel-17 SSSG switching may follow the same solution.



Moderator would like to thanks companies’ valuable inputs. Since current specification allows no configuration of searchSpaceSwitchDelay and UE behavior with missing 𝑷𝒔𝒘𝒊𝒕𝒄𝒉 value will cause issue. Moderator would like to collect more companies’ views in whether/how to resolve this issue further.


In [6], clarification on Pswitch value when is not configured in proposed:
	Company
	Contribution
	Key observations and/or proposals

	Huawei, Hi-Silicon
	[6] R1-2308151
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There are two different understandings for PDCCH skipping: 
· Understanding#1: UE needs to monitor DCI format 0_0 with CRC scrambled by the C-RNTI in every slot where the associated Type 0/0A/0B/2/2A CSS is configured. 
· Understanding#2: UE only monitors DCI format 0_0 with CRC scrambled C-RNTI in the slot where UE actually does SI updating, paging or random access procedure, i.e., in the slot where UE actually monitors the DCI CRC scrambled SI-RNTI, RA-RNTI, MsgB-RNTI, or P-RNTI.

According to the Understanding#1, UE still needs to monitor the PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI in the slot overlapping with the PDCCH skipping duration indicated by gNB, where the slot associated Type 0/0A/0B/2/2A CSS is configured. If the type 0/0A/0B/2/2A CSS sets are densely configured in time domain, the power saving gain of PDCCH skipping shall be degraded a lot. Therefore, some companies think it is critical that UE shall not monitor the PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI in the slot overlapping with the PDCCH skipping duration.

According to the Understanding#2, UE only needs to monitor the PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI in the slot where UE actually monitors the DCI CRC scrambled SI-RNTI, RA-RNTI, MsgB-RNTI, or P-RNTI. In this way, UE monitors PDCCH scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI during the PDCCH skipping duration, rarely.



Moderator would like to check companies’ views on the above reasoning as well as where/how to support the following proposal:
Proposal 4-2 (1st_Round): Whether UE needs to monitor the DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in every slot where the associated Type 0/0A/0B/2/2A CSS is configured in PDCCH skipping duration needs to be clarified.

Table 4-2 (1st_Round  2nd_Round): Companies' views on the above reasoning and whether/how to support Proposal 4-2:
	Company name
	Support 
Proposal 4-2? (Y/N)
	Views on the above reasoning and whether/how to support Proposal 4-2

	Huawei, HiSilicon
	Y
	Although there is no consensus to skip PDCCH monitoring in search space set(s)other than type 3 CSS and USS in RAN1#109. However, based on the discussion/comments from companies, the UE behaviour in PDCCH skipping duration is not clear regarding whether DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI is monitored in every slot where the Type 0/0A/0B/2/2A CSS is configured. Therefore, we think this UE behaviour should be clarified among companies. 

Our intention is to clarify Rel-17 UE behaviour in PDCCH skipping duration. gNB could configure Type 0/0A/0B/2/2A CSS very densely, to avoid impact power saving benefit of PDCCH skipping, our understanding is:

In a PDCCH skipping duration, UE is not required to monitor DCI format 0_0 with CRC scrambled by the C-RNTI , the MCS-C-RNTI, or the CS-RNTI in every slot where the associated Type 0/0A/0B/2/2A CSS is configured. i.e. UE monitors DCI format 0_0 with CRC scrambled C-RNTI/MCS-RNTI/CS-RNTI in the slot where UE actually monitors the DCI CRC scrambled SI-RNTI, RA-RNTI, MsgB-RNTI, or P-RNTI.

	Qualcomm
	N
	The proposal looks irrelevant to the UE PDCCH skipping behaviour that has been already agreed in Rel-17 WI. 

	Nokia1
	
	The reason for excluding Type0/0x/2x in my recollection was indeed to ensure that relevant RNTIs would be monitored, so would seem reasonable.

	Samsung
	N
	If dci-Format0-0-AndFormat1-0 is provided, the UE monitors PDCCH for DCI formats 0_0/1_0 in corresponding CSS sets. The specifications are clear in that respect and also that PDCCH skipping applies only to Type-3 CSS and USS sets. Further, the PDCCH monitoring happens anyway for non-Type-3 CSS sets, only the CRC check is separate for DCI formats 0_0/1_0.

	Ericsson1
	
	Given below spec text, is there any need for further clarification?
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	Huawei, HiSilicon2
	
	Our intention is not to repeat the previous discussion on whether the PDCCH monitoring of type0/1/2 CSS is skipped or not. 

The intention is to clarify the UE behaviour regarding in PDCCH skipping duration whether UE is not required to monitor DCI format 0_0 with CRC scrambled by the C-RNTI , the MCS-C-RNTI, or the CS-RNTI in every slot where the associated Type 0/0A/0B/2/2A CSS is configured.

Per the above replies we didn't see any clear feedback/replies on this.

	Apple
	
	UE only needs to monitor the PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI in the slot where UE actually monitors the DCI CRC scrambled SI-RNTI, RA-RNTI, MsgB-RNTI, or P-RNTI. 

	vivo
	N
	This old question has already been discussed in the earlier phase and no consensus is achieved. We tend to agree with Qualcomm’s view. For “Whether DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI is monitored in every slot where the Type 0/0A/0B/2/2A CSS is configured.”, we fail to see the need to open the study on which RNTI type the R17 PDCCH skipping can apply for. 



Moderator would like to thanks companies’ valuable inputs. Moderator would like to collect more companies’ views in whether/how to resolve the UE power saving issue due to dense Type 0/0A/0B/2/2A CSS.

In [7], clarification on the release of searchSpaceSwitchTimer and searchSpaceGroupIdList are proposed:
	Company
	Contribution
	Key observations and/or proposals

	ZTE, Sanechip, CMCC
	[7] R1-2307888
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Moderator would like to check companies’ views on the above reasoning as well as where/how to support the following proposal:
Proposal 4-3 (1st_Round): Adopt CR in R1-2307888 to clarify that the RRC parameters without suffix are used for both Release 16 and Release 17. Provide RRC parameters with suffix that are applied only for Release 16 or Release 17.

Table 4-3 (1st_Round): Companies' views on the above reasoning and whether/how to support Proposal 4-3:
	Company name
	Support 
Proposal 4-3? (Y/N)
	Views on the above reasoning and whether/how to support Proposal 4-3

	ZTE, Sanechips
	Y
	We think this proposal should be discussed with proposal P2-3.
The ambiguous issue is that UE’s behaviors are slightly different in different Releases for SSSG switching, but these behaviors are determined by the same RRC parameters with/without suffix.
And in the current TS 38.213, the same parameters without suffix refer to Rel-16 only, or both Rel-16 and Rel-17 in different paragraphs. The misunderstanding of the RRC parameters would lead to ambiguous UE behaviors. Therefore, we think this ambiguity should be addressed.
In general, we think there are two alternatives to resolve this issue:
Alt1: For the parameters introduced in Rel-16 and Rel-17 with the same name in TS 38.213, the parameters without suffix correspond to Rel-16, while the parameters with suffix (-rel-17) correspond to Rel-17. In this sense, the following update in red is needed.
	If a UE is provided cellGroupsForSwitchList, 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, or searchSpaceGroupIdList-r17.
When a UE is provided searchSpaceGroupIdList, or searchSpaceGroupIdList-r17, the UE resets PDCCH monitoring according to search space sets with group index 0, if provided by searchSpaceGroupIdList,or searchSpaceGroupIdList-r17.
A UE can be provided by searchSpaceSwitchDelay, or searchSpaceSwitchDelay-r17 a number of symbols  where a minimum value of  is provided in Table 10.4-1 for UE processing capability 1 and UE processing capability 2 and SCS configuration . UE processing capability 1 for SCS configuration  applies unless the UE indicates support for UE processing capability 2. 





Alt 2: As it is suggested in proposal CR in R1-2307888: clarify that the RRC parameters without suffix are used for both Release 16 and Release 17. Provide RRC parameters with suffix that are applied only for Release 16 or Release 17.
We think these two alternatives should be discussed to avoid ambiguity.

	Huawei, HiSilicon
	
	We can ask Editor to clarify “searchSpaceGroupIdList” refers to only Rel-16 parameter or “both Rel-16 and Rel-17 parameters”. Depending on the clarification, we can decide whether the CR is needed.

	Apple
	Y
	Support to clarify. 

	Qualcomm
	
	Similar to Table 2-2, the Rel-17 TS 38.331 does not have searchSpaceGroupIdList anymore, but there are separate searchSpaceGroupIdList-r16 and searchSpaceGroupIdList-17. As a Rel-17 CR, the TS 38.213 modifications should be aligned with Rel-17 TS 38.331 naming.

	Samsung
	N
	Throughout RAN1 specifications, an RRC parameter without a suffix refers to the first release of that parameter. So, “searchSpaceGroupIdList” is (only) for Rel-16 while “searchSpaceGroupIdList-r17” is (only) for Rel-17. 

	
	
	

	
	
	



Moderator would like to thank companies’ valuable inputs. Based on Samsung’s clarification, “searchSpaceGroupIdList” is (only) for Rel-16 while “searchSpaceGroupIdList-r17” is (only) for Rel-17. On the other hand, the issue is whether some “searchSpaceGroupIdList” (and “searchSpaceSwitchDelay”) in Section 10.4 also means “searchSpaceGroupIdList-r17” (and “searchSpaceSwitchDelay-r17”), which looks violating spec editor’s principle.

From Apple and ZTE, it looks there are still two paragraphs we need correction. Therefore, moderator would like suggest to jointly include the following TP so as to solve the issue of mixed use of Rel-16 and Rel-17 parameters and the RRC reconfiguration issue as discussed in Proposal 2-3. Companies are invited to check and provide views on Proposal 4-4 below



Proposal 4-4 (2nd_Round)
For maintenance of Rel-17 UE power saving enhancements, include the following text proposal to Section 10.4 of TS 38.213:
	10.4 Search space set group switching and skipping of PDCCH monitoring 
======skipped text======
If a UE is provided cellGroupsForSwitchList, 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 or searchSpaceGroupIdList-r17.
When a UE is provided searchSpaceGroupIdList or searchSpaceGroupIdList-r17, the UE resets PDCCH monitoring according to search space sets with group index 0, if provided by searchSpaceGroupIdList or searchSpaceGroupIdList-r17. 
A UE can be provided by searchSpaceSwitchDelay or searchSpaceSwitchDelay-r17 a number of symbols  where a minimum value of  is provided in Table 10.4-1 for UE processing capability 1 and UE processing capability 2 and SCS configuration . UE processing capability 1 for SCS configuration  applies unless the UE indicates support for UE processing capability 2. 
======skipped text======



Table 4-4 (2nd_Round): Companies' views on the above reasoning and whether/how to support Proposal 4-4:
	Company name
	Support 
Proposal 4-4? (Y/N)
	Views on the above reasoning and whether/how to support Proposal 4-4

	Apple
	Y
	

	ZTE, Sanechips
	Y
	We agree with the comment by Samsung that “ an RRC parameter without a suffix refers to the first release of that parameter. So, “searchSpaceGroupIdList” is (only) for Rel-16 while “searchSpaceGroupIdList-r17” is (only) for Rel-17.” And this this also one of the reason we think the update is needed since the same RRC parameter name without suffix denotes Rel-16+Rel-17, and Rel-16 only in the same clause. 
We need to fix this to align the principle of RRC parameters used in RAN1, otherwise, it leads to different understanding of UE’s behavior.

	Samsung
	Y
	

	Qualcomm
	Partial
	The Rel-17 version of TS 38.331 does not have searchSpaceSwitchDelay, but only searchSpaceSwitchDelay-r16 and searchSpaceSwitchDelay-r17. If we decide to modify the spec, it would be better to explicitly mention searchSpaceSwitchDelay-r16 so that Rel-17 TS 38.213 is aligned with Rel-17 TS 38.331.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	





Summary 

(Update on 8/24)
Moderator would like to thank companies’ valuable inputs to 2nd_Round discussion.
From companies’ input, moderator would like to suggest the following for online discussion and decision:

Joint indication of active BWP change and PDCCH monitoring adaptation
From Table 3-3 (2nd_Round), companies still have diverse views in the UE behavior, including
1. How are the parameters for skip duration and Pswitch determined? (target BWP, source BWP, or both, e.g., on Pswitch)
1. Whether how we would discuss this case (since BWP switch delay may already be longer than skip duration and Pswitch)

[image: ]

Given this issue has been discussed since R17 maintenance, moderator would suggest either of the following Alt 1 or Alt 2 to move forward:
1. Alt 1: Agree a minimum change to make UE behavior clear. Since BWP switch can already provide UE power saving gain, it would be reasonable to reuse the “resume monitoring” behavior as for active BWP change due to BWP timer expiration or RRC configuration. The spec change can be merged with the change for RRC configuration and kept minimum as one small CR.

Proposal 3-3 
Further adopt the following text proposal to Section 10.4 of TS 38.213:
	10.4 Search space set group switching and skipping of PDCCH monitoring 

======skipped text======
If the UE changes to a new active DL BWP of the serving cell by the expiration of bwp-InactivityTimer or by RRC configuration or by DCI indication, the UE 
-  resumes PDCCH monitoring according to the search space sets on the new active BWP of the serving cell when UE is in a PDCCH skipping duration, if the UE is not provided searchSpaceGroupIdList-r17 on the new active DL BWP 
-  monitors PDCCH according to search space sets with group index 0 on the new active BWP of the serving cell, if the UE is provided searchSpaceGroupIdList-r17. 
======skipped text======


1. Alt 2: Since the above is objected by ZTE in RAN1 email reflector, moderator would suggest to capture the following conclusion since gNB can anyway avoid such joint indication
	Conclusion 3-3:
RAN1 has no consensus in UE behavor when receiving a DCI indicating both active BWP change and PDCCH monitoring adaptation (skipping of PDCCH monitoring or switching of SSSG).
1. gNB can avoid the case with such joint indication in one DCI




For the proposal to avoid using one common parameter to represent both Rel-16 and Rel-17 parameters, moderator suggests we can do the separation first and then agree to request editor of TS 38.213 for the further alignment work with TS 38.331. Accordingly, the following proposals are suggested.

Proposal 4-4 (2nd_Round)
Adopt the following text proposal to Section 10.4 of TS 38.213:
	10.4 Search space set group switching and skipping of PDCCH monitoring 
======skipped text======
If a UE is provided cellGroupsForSwitchList, 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 or searchSpaceGroupIdList-r17.
When a UE is provided searchSpaceGroupIdList or searchSpaceGroupIdList-r17, the UE resets PDCCH monitoring according to search space sets with group index 0, if provided by searchSpaceGroupIdList or searchSpaceGroupIdList-r17. 
A UE can be provided by searchSpaceSwitchDelay or searchSpaceSwitchDelay-r17 a number of symbols  where a minimum value of  is provided in Table 10.4-1 for UE processing capability 1 and UE processing capability 2 and SCS configuration . UE processing capability 1 for SCS configuration  applies unless the UE indicates support for UE processing capability 2. 
======skipped text======



Proposal 4-5 (2nd_Round)
For Section 10.4 of TS 38.213 Rel-17, Rel-16 RRC parameters should be aligned with those in TS 38.331 Rel-17. 
1. Further alignment work can be carried out by spec editor of TS 38.213

For other topics, moderator sees no consensus and would like to suggest the proponent company for further communications.


Reference
R1-2307258, “Maintenance issue on R17 PDCCH monitoring adaptation for UE”,	Apple
R1-2307873, “UE hehavior for PDCCH monitoring adaptation and BWP switching indicated in the same DCI”, 	Xiaomi, RAN1#114
R1-2308127, “Open issues on PDCCH monitoring adaptation for UE power saving”, Nokia, Nokia Shanghai Bell
R1-2308128, “Alignment of PDCCH monitoring adaptation behaviour and BWP switching	“, Nokia, Nokia Shanghai Bell
R1-2308146, “Discussion on PDCCH monitoring adaptation”, Huawei, HiSilicon
R1-2308151, “Discussion on PDCCH monitoring during PDCCH skipping duration”, Huawei, HiSilicon
R1-2307888, “Correction on Rel-17 PDCCH monitoring adaptation”, ZTE, Sanechips, CMCC
R1-2304259, “Summary for maintenance on UE power saving enhancements”, Moderator(MediaTek), RAN1 #112-bis-e
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SS set group 0, if configured, is applicable for a UE at least after RRC (re)configuration of SS set group by
searchSpaceGroupldList-rl6.
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When a UE is provided searchSpaceGroupldList, the UE resets PDCCH monitoring according to search space sets with
group index 0, if provided by searchSpaceGroupldList.
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If the UE changes to a new active DL BWP of the serving cell by the expiration of bwp-InactivityTimer, the UE

- resumes PDCCH monitoring according to the search space sets on the new active BWP of the serving cell when
UE is in a PDCCH skipping duration, if the UE is not provided searchSpaceGroupldList-r17 on the new active
DL BWP

- monitors PDCCH according to search space sets with group index 0 on the new active BWP of the serving cell,
if the UE is provided searchSpaceGroupldList-r17.

If UE receives PDCCH monitoring adaptation indication and BWP switching indication in the same DCI. the PDCCH
monitoring adaptation will be applied on the new BWP starting from the slot indicated by the slot offset value of the
time domain resource assignment field in the DCIL.
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10.4  Search space set group switching and skipping of PDCCH
monitoring

<Unchanged text omitted>

‘When the PDCCH monitoring adaptation field indicates to a UE to start PDCCH monitoring according to search space
sets with a first group index and stop PDCCH monitoring according to search space sets with a second group index, the
UE applies the indication

- at the beginning of a first slot that is at least P,,;cp, symbols after the last symbol of the PDCCH reception
providing the DCI format with the PDCCH monitoring adaptation field when u € {0, 1,2, 3} or latest at the
beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI, if
the DCI also indicates an active DL BWP change for the serving cell,

- at the beginning of a first slot, of a slot group of X, slots, that is at least Py, symbols after the last symbol of
the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when u € {5, 6} or
latest at the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in
the DCL, if the DCI also indicates an active DL BWP change for the serving cell

<Unchanged text omitted>
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1. (HW, Xiaomi) The first slot UE applies the PDCCH monitoring adaptation is the slot indicated by the

slot offset value of the time domain resource assignment field in the DCI
2. (Nordic, vivo, Spectrum) The PDCCH monitoring adaptation applies since the first slot after the

application delay as described in clause 10.4 of TS 38.213
3. (CATT) No need to handle such case, and UE resumes PDCCH monitoring (as the behavior with

BWP timer expiration)
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A similar issue was discussed in Rel-16 cross-slot scheduling feature, where the same DCI can indicate
both BWP switching and a change of minimum scheduling offset. And the following are specified in TS
38.214 [4].

...If the DCI in slot n also indicates an active DL (UL) BWP change for a serving cell, the indicated
Komin (K2min) value in the new active DL (UL) BWP, if configured, is applied from the slot indicated by
the slot offset value of the time domain resource assignment field in the DCI...
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By the second interpretation, PDCCH skipping duration or SSSG timer may start before the target BWP is
active, and then expire earlier than expected. Taking SSSG timer as an example, the SSSG timer is running
as following [2]. SSSG timer decreases during the BWP switching delay and expires in advance, which
brings some impact of UPT and latency. Also, the PDCCH skipping duration is finished in advance, the
power saving gain will be reduced. Therefore, it is preferred that PDCCH skipping duration or SSSG timer
is not overlapped with BWP switching delay.

If a UE is provided group indexes for a Type3-PDCCH CSS set or a USS set by
searchSpaceGroupldList-rl7 and a timer value by searchSpaceSwitchTimer-rl7 for PDCCH
monitoring an active DL BWP of on a serving cell and the timer is running, the UE

- resets the timer after a slot of the active DL BWP of the serving cell if the UE detects a DCI
format in a PDCCH reception in the slot for with CRC scrambled by C-RNTI/CS-RNTI/MCS-
C-RNTI

- otherwise, decrements the timer value by one after a slot of the active DL BWP of the serving
cell





image8.png
Table 8.6.2-1: BWP switch delay

NR Slot BWP switch delay Tsweewtcnpaisy (SI0tS)
H“ length ol T ot T
(ms) Typet Type2
0 1 1 3
1 05 2 5
2 0.25 3 9
3 0.125 6 18
Note 1:  Depends on UE capability.
Note 2:  If the BWP switch involves changing of SCS, the BWP

switch delay is determined by the smaller SCS between
the SCS before BWP switch and the SCS after BWP

switch.
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Table 10.4-1:

imum value of P, [symbols]

Minimum Py, value for
UE processing capability 1 [symbols]

Minimum Py, 4, value for
UE processing capability 2 [symbols] |

"
0 25 10
1 25 12
2 25 22
3 40 -
5 160 -
6 320 -
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BWP switch delay

BWP A BWP B

—

SSSG switch delay
— SSSG timer

BWP switch delay

SSSG switch delay

*> SSSG timer
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TS 38.213

10.4Search space set group switching and skipping of PDCCH monitoring

<omit>

A UE can be provided by searchSpaceSwitchDelay a number of symbols Pg,,,;., where a minimum
value of Pgyjtcp is provided in Table 10.4-1 for UE processing capability 1 and UE processing capability
2 and SCS configuration p. UE processing capability 1 for SCS configuration u applies unless the UE

indicates support for UE processing capability 2.

<omit>

Table 10.4-1: Minimum value of P, [symbols]

Minimum Py, value for

Minimum Pgy;,., value for

| uE processing capability 1 [symbols] | UE processing capability 2 [symbols] |
0 25 10

1 25 12

2 25 22

3 40 -

5 160 -

6 320 -
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TS 38.331
PDCCH-Config information element

SearchSpaceSwitchConfig-rl7 ::= SEQUENCE {

searchSpaceSwitchTimer-rl7 SCs-SpecificDuration-rl7
OPTIONAL,  —-

searchspaceswitchbelay-r17 INTEGER (10..52)
OPTIONAL  --

}

searchSpaceSwitchDelay

Indicates the value to be applied by a UE for Search Space Set Group switching; corresponds to the P
value in TS 38.213 [13], clause 10.4. The network configures the same value for all BWPs of serving
cells in the same CellGroupForSwitch. For 120/480/960 kHz SCS, only values 40,41, ... 52 are valid
and the actual value = field value * SCS/120 kHz i.e. field value 40 corresponds to 40 with 120 kHz
SCS, 160 with 480 kHz SCS and 320 with 960 kHz SCS, and so on.
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10.1  UE procedure for determining physical downlink control channel
assignment
If a UE is provided

- one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIBI,
searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and
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- aC-RNTI, an MCS-C-RNTI, or a CS-RNTI

the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-
RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets in a slot where the UE monitors
PDCCH candidates for at least a DCI format 0_0 or a DCI format 1_0 with CRC scrambled by SI-RNTI, RA-
RNTI, MsgB-RNTI, or P-RNTL
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If the field has 1 bit and M on the
active DL BWP of the serving ce
- a'0'value for the bit indicates start of PDCCH monitoring according to search space sets with group index 0 and
stop of PDCCH monitoring according to search space sets with other group indexes. if any

- a'l'value for the bit indicates start of PDCCH monitoring according to search space sets with group index 1 and
stop of PDCCH monitoring according to search space sets with other group indexes. if any. and the UE sets the
timer value to the one provided by searchSpaceSwitchTimer-r17. if provided
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1. The RRC parameter in section 10.4 without suffix are applied for
different release versions in different paragraphs. Such inconsistent
descriptions will lead to ambiguity and UE’s behaviors for different
releases are unclear.

The searchSpaceGroupldList in the first paragraph as below represents
searchSpaceGroupldList for Release 16, but the second
searchSpaceGroupldList in another paragraph extracted below should
represent searchSpaceGroupldList for both Release 16 and Release 17.
Otherwise (i.e., the second searchSpaceGroupldList is only for Release
16), the UE will never perform SSSG switching in Release 17.

‘A UE can be provided

- a group index for a respective Type3-PDCCH CSS set or USS set by
searchSpaceGroupldList for PDCCH monitoring on a serving cell,

- a group index for a respective Type3-PDCCH CSS set or USS set by
searchSpaceGroupldList-r17 for PDCCH monitoring on an active DL
BWP of a serving cell.

If a UE is provided cellGroupsForSwitchList, 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 searchSpaceGroupldList.

In some paragraph, SearchSpaceSwitchTimer means search space
switch timer for Release 16, and in other paragraph,
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searchSpaceSwitchDelay means switch delay for both Release 16 and
Release 17.




