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1 Introduction

· [AT118-e][074][ePowSav] PDCCH skipping (Samsung)


Scope: Address remaining issues, from tdocs under 6.9.3.3. not already addressed, e.g. by CR rapporteurs, Identify agreements, discussion points, agreeable TPs/draft CRs when applicable etc. agreeable LS out, if found needed. 


Intended outcome: Report, LS out


Deadline: for CB W2 Tuesday

      Deadline for companies’ inputs: Monday, May 16th, 12:00 UTC
2 Contact Points

Respondents to the email discussion are kindly asked to fill in the following table.

	Company
	Name
	Email Address

	Samsung
	Anil Agiwal
	anilag@samsung.com

	OPPO
	Haitao Li
	lihaitao@oppo.com

	Nokia
	Chunli Wu
	Chunli.wu@nokia-sbell.com

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3 Discussion
3.1 PDCCH Skipping & SR

Issue 1: FFS from RAN2#117

RAN2 has discussed the impact of PDCCH skipping on SR and made the following agreement in RAN2#116bis-e:

· UE ignores PDCCH skipping while the SR is pending.
RAN2 has further discussed this aspect in RAN2#117 and updated the previous agreement as follows:

· UE ignores PDCCH skipping on all serving cells of the corresponding CG while SR is pending (FFS if “all” can be further restricted)
	Company
	Proposal

	Huawei [1]
	Current clarification is sufficient and no further optimization is needed. Ignoring PDCCH skipping on all serving cells within a CG while SR is pending is a simple solution without any technical issues. Besides, according to RAN1’s reply LS, RAN1 is considering capturing the cases on UE ignoring PDCCH skipping in RAN1 spec. Thus, we think no additional MAC impact should be introduced for this feature.

Proposal : Confirm the previous RAN2 conclusion that the UE ignores PDCCH skipping on all serving cells of the corresponding Cell Group while SR is pending.

	Ericsson [2]
	The potential additional power savings when the UE does not monitor all serving cells of the cell group is expected to be limited, because PDCCH monitoring when SR is pending is not the typical use case. Most of the power savings is expected when no further uplink or downlink traffic during the Active Time. Furthermore, the gNB should retain the flexibility to handle the uplink traffic on the preferred serving cell in response to the scheduling request from the UE. It is also not obvious which (hard coded) restriction to apply, i.e. it is important to retain the scheduling flexibility: 
Proposal: The UE ignores PDCCH skipping on all serving cells when SR is pending

	OPPO [3]
	If a SR is triggered by regular BSR for a logical channel and is pending, and if the logical channel is configured with some LCP restrictions (e.g. allowedServingCells), we think it would be more reasonable to ignore PDCCH skipping on those scheduling cells (i.e. PDCCH cells) corresponding to the serving cells (i.e. PUSCH cells) where data for this logical channel could be transmitted based on the LCP restriction, while PDCCH skipping on the other serving cells should not be impacted, given that UE would not receive PDCCH on these serving cell scheduling the data transmission for this logical channel. 

Proposal: While a SR is triggered by regular BSR for a logical channel and the SR is pending, UE should ignore PDCCH skipping on those scheduling cells (i.e. PDCCH cells) corresponding to the serving cells (i.e. PUSCH cells) where data for this logical channel could be transmitted based on the LCP restriction.

	LGE [4]
	It is not essential improvement, moreover, increases complexity compared to UE power-saving effect, so we do not need further optimization. Thus, we propose that UE ignores PDCCH skipping on all serving cells of the corresponding CG while SR is pending to avoid unnecessary delay and complexity. For further optimization, it can be decided on RAN1 whether to apply PDCCH skipping is applied in certain cases and cells while SR is pending because PDCCH skipping should not impact on the MAC entity at all. 

Proposal: UE ignores PDCCH skipping on all serving cells of the corresponding CG while SR is pending. 

	ZTE [5]
	The Pending SR for an SR configuration can be triggered by different cases, and one SR resource also can be shared among multiple LCHs/BFR/LBT, the allowed serving cells for the pending SR is different with different cases, the power saving gain from the restriction of the allowed serving cells is quite limited. The restriction of the allowed serving cells for PDCCH skipping shall have a involvement of PDCP layer.
Proposal : The UE ignores PDCCH skipping on all serving cells of the corresponding CG while SR is pending, no any enhancements are needed.

	Samsung [6]
	Proposal 1: While the SR triggered for BSR is pending, UE cancels/ignores PDCCH skipping on all serving cells of the corresponding CG which schedules the serving cells included in list allowedServingCells (if configured) of LCH which triggered the BSR.

Proposal 2: While the SR triggered for reasons other than BSR (i.e. Consistent LBT failure, SCell BFR, BFR for BFD-RS set of Serving Cell) is pending, UE cancels/ignores PDCCH skipping on all serving cells of the corresponding CG.

	Vivo [7]
	In our understanding, when SR is triggered from a logical channel which is configured with allowedServingCells, UE could only monitor DCI which includes the UL grant in the cells indicated in allowedServingCells. Hence, for the above FFS in the agreement, we think the restriction should be considered.

Proposal: UE ignores PDCCH skipping on all serving cells of the corresponding CG while SR is pending if allowedServingCells is not configured. Otherwise, UE ignores PDCCH skipping on the serving cells indicated in allowedServingCells.

	Nokia [8]
	Proposal 1: For BFR/LBT failure triggered pending SR, the UE wakes up for SpCell only.

Proposal 2: For BSR triggered pending SR, the UE monitors PDCCH for the cells takes into account the allowed cell list of the LCH that triggers the SR as well as the allowed cell list of the LCHs maps to the same SR ID.

	Qualcomm [9]
	Proposal 1: If the PDCCH of a DL carrier schedules a cell included in the allowedServingCells of the logical channel which triggered a pending SR, UE shall ignore an ongoing PDCCH skipping on that carrier. Otherwise, UE can continue an ongoing PDCCH skipping on this DL carrier.

Proposal 2: If multiple logical channels share the SR configuration of the triggered SR, the allowedServingCells in Proposal 1a is the union of all allowedServingCells of the logical channels which share the same SR configuration with the one which triggered the SR.


Q1. Do you agree that the UE ignores PDCCH skipping on all serving cells of the corresponding Cell Group while SR is pending?

	Company
	Agree/Disagree
	Comments (if any)

	Samsung
	Disagree
	We prefer to have some restrictions to not ignore skipping on all serving cells. However, we are also ok to follow majority view.

	OPPO
	Disagree
	Based on RAN1 conclusion, PDCCH skipping is on a basis of serving cell. In other words, for a time duration, UE may skip PDCCH monitoring on some serving cells, while performing PDDCH monitoring on some other serving cells.

For a SR triggered by regular BSR for a logical channel, we think it would be more reasonable to determine the cells on which to ignore PDCCH skipping based on the LCP restriction. 



	Nokia
	         Disagree
	We prefer to have some restrictions to not ignore skipping on all serving cells. 

At least no need to ignore PDCCH skipping for DL only cells not cross scheduling another cell configured with PUSCH since the UE is expecting UL grant when SR is pending. 

	
	
	

	
	
	


Q2. If answer to Q1 is ‘disagree’, which of the following options do you agree for restricting the serving cells where UE skip PDCCH while SR triggered by BSR is pending?

Option 1: For SR triggered by BSR, UE ignores PDCCH skipping on all serving cells of the corresponding CG if allowedServingCells is not configured for LCH which triggered the BSR. Otherwise, UE ignores PDCCH skipping on the serving cells indicated in allowedServingCells of LCH which triggered the BSR.

Option 2: For SR triggered by BSR, UE ignores PDCCH skipping on all serving cells of the corresponding CG which schedules the serving cells included in allowedServingCells (if configured) of LCH which triggered the BSR
Option 3: UE ignores PDCCH skipping on all serving cells of the corresponding CG which schedules the serving cells included in 
· a) allowedServingCells (if configured) of LCH which triggered the BSR; 
and 
· b) allowedServingCells (if configured) of LCHs mapped to same SR ID as the LCH which triggered the BSR.
	Company
	Option 1/2/3
	Comments (if any)

	Samsung
	Option 2 or 3
	Option 1 does not consider cross carrier scheduling. So it does not work in all cases.

	OPPO
	Option 2
	Option 1 does not consider cross carrier scheduling and does not work in all cases.

	Nokia
	Option 3
	Option 1 and 2 might be problematic when there are multiple LCHs configured to the same SR ID and configured with different allowed list since the NW does not know which LCH has triggered SR.

	
	
	

	
	
	


Q3. If answer to Q1 is ‘disagree’, which of the following options do you agree for skipping PDCCH while SR triggered for reasons other than BSR (i.e. Consistent LBT failure, SCell BFR, BFR for BFD-RS set of Serving Cell) is pending?

Option 1: While the SR triggered for reasons other than BSR (i.e. Consistent LBT failure, SCell BFR, BFR for BFD-RS set of Serving Cell) is pending, UE ignores PDCCH skipping on all serving cells of the corresponding CG.
Option 2: While the SR triggered for reasons other than BSR (i.e. Consistent LBT failure, SCell BFR, BFR for BFD-RS set of Serving Cell) is pending, the UE wakes up for SpCell only.

	Company
	Option 1/2/
	Comments (if any)

	Samsung
	Option 1
	Seems sufficient

	OPPO
	Option 1
	

	Nokia
	Option 2
	Since the NW does not know which cell has LBT/BFR failure, it will likely have to schedule via SpCell. 

	
	
	

	
	
	


Other issues as per [9]

According to [9] it is necessary to make a clarification on when exactly UE should start ignoring PDCCH skipping due to a pending SR. Since network can’t be aware of a pending SR until it receives a SR transmission from the UE, it is more reasonable for the UE to start ignoring PDCCH skipping only at end of the first transmission of a SR.

Proposal A.
If UE ignores PDCCH skipping due to a pending SR, UE starts it only at the end of the first transmission of the SR.

Q4. Do you agree with the above proposal A?

	Company
	Agree/Disagree
	Comments (if any)

	Samsung
	See comment
	Current text as captured in TS 38.300  “UE ignores PDCCH skipping on all serving cells of the corresponding Cell Group when SR is sent and is pending” is sufficient.

	OPPO
	No
	We see no need for this clarification.

	Nokia
	-
	Agree with Samsung it is already clear with current spec.

	
	
	

	
	
	


According to [9], if Proposal A is agreeable, then the following scenario may be possible: 

· After a regular BSR triggers SR, a PUSCH becomes available to include a BSR MAC CE before UE can make the first transmission of the pending SR. 

· It is possible that this PUSCH can be available within a PDCCH skipping duration. For example, it can be over a configured grant. Or the scheduling DCI for the PUSCH also includes the indication for PDCCH skipping but it has a long N2 for the PUSCH.

· The transmission of the BSR MAC CE cancels the pending SR.

In the above scenario, according to Proposal A, the SR does not trigger UE to ignore PDCCH skipping because it is not sent. However, we think a BSR MAC CE serves the same purpose as a SR in this case. Therefore, its transmission should also trigger UE to ignore PDCCH skipping. 

Since network may not be able to know for certain which logical channel triggered this BSR, it is easier for network implementation if UE ignores PDCCH skipping on all carriers. In addition, since network may not be able to tell whether a BSR MAC CE is triggered by periodic BSR or regular BSR, UE should ignore PDCCH skipping in both cases. However, padding BSR should not have the same impact.

Proposal B.
If a pending SR is cancelled by the transmission of a BSR MAC CE (except padding BSR) before its first transmission, UE shall ignore PDCCH skipping on all carriers after the transmission of that BSR MAC CE.    

Q5. Do you agree with the above proposal B?

	Company
	Agree/Disagree
	Comments (if any)

	Samsung
	Disagree
	Network may or may not immediately schedule UL after receiving MAC CE. So we do not see need to ignore PDCCH skipping.

	OPPO
	Disagree
	Share the same view as Samsung.

	Nokia
	See comment
	Waking up after UL transmission can be covered with retransmission timer as discussed in the next session.

	
	
	

	
	
	


3.2 PDCCH Skipping & UL HARQ reTx timer
	Company
	Proposal

	OPPO [3]
	Proposal 1: For dynamic grant, if UE receives PDCCH skipping command after UL HARQ reTx timer is started, UE should follow the network’s command and skip PDCCH monitoring.

Proposal 2: For configured grant, if UE receives PDCCH skipping command before UL HARQ reTx timer is started, UE should ignore PDCCH skipping.

Proposal 3: For configured grant, if UE receives PDCCH skipping command after UL HARQ reTx timer is started, UE should follow the network’s command and skip PDCCH monitoring.

	Nokia [8]
	Proposal 3: the UE wakes up to monitor PDCCH when drx-RetransmissionTimerUL is running for CG regardless of the PDCCH skipping duration.


Q6. Do you agree to consider ignoring PDCCH skipping while drx-RetransmissionTimerUL is running (details are discussed in next question)?

	Company
	Agree/Disagree
	Comments (if any)

	Samsung
	-
	No strong view. 

	OPPO
	Yes for CG in case UE receives PDCCH skipping command before UL HARQ reTx timer is started
	

	Nokia
	Yes
	

	
	
	

	
	
	


Q7. If the answer to Q6 is yes, which of the following options do you agree?
Option 1: the UE wakes up to monitor PDCCH when drx-RetransmissionTimerUL is running for CG regardless of the PDCCH skipping duration
Option 2: For configured grant, if UE receives PDCCH skipping command before UL HARQ reTx timer is started, UE should ignore PDCCH skipping.
	Company
	Option 1/2
	Comments (if any)

	Samsung
	Option 1
	Seems simple.

	OPPO
	Option 2
	For configured grant, if UE receives PDCCH skipping command after UL HARQ reTx timer is started, it would be reasonable to assume that network has correctly received the PUSCH and do not expect any further UL scheduling. Therefore, in this case, UE should follow the command from network and skip PDCCH monitoring.
After UE receives PDCCH skipping command, it is in the mode of skipping PDCCH monitoring. If CG transmission starts after that, UE would expect network’s scheduling for potential retransmission by starting the UL HARQ reTx timer after the expiry of UL HARQ RTT timer. To this end, UE should ignore PDCCH skipping and instead be ready to receive any retransmission grant. 



	Nokia
	1/2
	Optiona 2 allows the NW to use PDCCH skipping command to stop the UE from monitoring PDCCH when the  drx-RetransmissionTimerUL is running if it does not intend to schedule retransmission to the UE. 

Ok with option 1 as well.

	
	
	

	
	
	


3.3 PDCCH skipping and C-DRX
There is an editor's note
Editor's NOTE: It is FFS whether SSSG switching or PDCCH skipping is only applicable when C-DRX is configured. Wait for further RAN1 clarification.
	Company
	Proposal

	Ericsson [2]
	PDCCH monitoring adaptation is only configured when C-DRX is configured

	Vivo [7]
	It is up to RAN1 whether SSSG switching or PDCCH skipping is only applicable when C-DRX is configured.

	Nokia [8]
	PDCCH monitoring adaptation mechanisms can only be configured when DRX is configured


In the RAN1 reply LS [10], RAN 1 has replied that as per current understanding for DRX operation PDCCH skipping applies only in active time. However, RAN1 is discussing whether PDCCH skipping duration can apply to outside active time.

Q8. Do you agree that PDCCH monitoring adaptation mechanisms can only be configured when DRX is configured? 

	Company
	Agree/Disagree
	Comments (if any)

	Samsung
	-
	Since RAN1 is discussing whether PDCCH skipping duration can apply to outside active time, we can wait for RAN1 decision.


	OPPO
	
	We can wait for RAN1 conclusion.

	Nokia
	Agree
	

	
	
	

	
	
	


3.4 UEAssistanceInformation
In [2] it is proposed to introduce preferred skipping duration in UEAssistanceInformation message. The assistance signalling should follow the normal assistance signalling requirements: The preferred skipping duration is triggered upon configuration and change; When signalled the UE starts a prohibitTimer.

[Rapporteur’s Comments]: This issue was discussed in RAN2#116bise (see summary document R2-2201915). Only one company out of 16 supported the proposal. This issue was again discussed in RAN2#117 (see summary document R2-2203896). Only two company out of 16 supported the proposal.
Q9: Do you agree to introduce preferred skipping duration in UEAssistanceInformation message?

	Company
	Agree/Disagree
	Comments (if any)

	Samsung
	Disagree
	Previously discussed and not agreed.

	OPPO
	Disagree
	

	Nokia
	Disagree
	Agree with Samsung.

	
	
	

	
	
	


3.5 Capturing PDCCH skipping in MAC

In [2] it is proposed to remove the following requirements from 38.300 and put them in section 5.7 in 38.321:

However, in the following cases, UE ignores PDCCH skipping:

-
on all serving cells of the corresponding Cell Group when SR is sent and is pending;

-
on SpCell while contention resolution timer is running;

-
on SpCell during monitoring of the RAR/MsgB window
Q10. Do you agree with the above proposal?

	Company
	Agree/Disagree
	Comments (if any)

	Samsung
	-
	No strong view.

	OPPO
	
	No strong view

	Nokia
	-
	No strong view. Ok to capture it in 38.321, it might need a bit more description and align with stage 3 language. RAN1 is also discussing how to capture those in their specification though, should avoid having duplicated descriptions.

	
	
	

	
	
	


4 Conclusion

In summary, the following are proposed:

TBD
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