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1 Introduction

This document is to summarise the following contributions submitted to AI 6.11.2 on UP remaining issues for Rel-16 UE power saving:

R2-2004428
Clarification on DCP configuration




Samsung

discussion

R2-2004642
Remaining issues for DCP





vivo


discussion
(Apart from Proposal 4 which has been discussed in TEI16)
R2-2004967
Correction on RAR and DCP monitoring



Nokia


draftCR

R2-2005125
Remaining issues on CSI report when DCP is configured

ZTE


discussion

R2-2005362
Remaining issues on DCP





LG


discussion

R2-2005418
Prioritization between DCP and RAR addressed to C-RNTI
Samsung

discussion
2 Summary of proposals
2.1 DCP for short DRX cycle
Regarding the support of DCP for short DRX cycle, the related proposals are:

	Company
	Tdoc
	Proposals

	vivo
	R2-2004642
	Proposal 1: RAN2 to confirm RAN1 decision that PDCCH-WUS is not applicable for Short DRX cycle in Rel-16.

Proposal 2: PDCCH-WUS only locates before onDuration timer for long DRX cycle and no PDCCH-WUS needs to be detected when UE is in short DRX cycle.

	LG
	R2-2005362
	Proposal 1. As RAN1’s final decision, i.e., the working assumption still stand, RAN2 should not support Short DRX cycle on DCP.


Two companies propose to confirm that DCP is not supported for short DRX cycle. Please indicate whether you support the proposal and the specification impact, if any.

Discussion point 1. Companies are invited to provide comments on above proposal and indicate the specification impact, if any.
	Company name
	Agree/Disagree
	Comments

	OPPO
	Disagree
	This issue has been discussed in both RAN1 and RAN2, and so far:

1. According to RAN1 running CR DCP is only supported for long DRX cycle, but RAN1 has not concluded there are any technical feasibility concerns to support DCP for short DRX.
2. RAN2 previously agreed to support DCP for both short and long DRX and it can be configurable by the network.
In previous discussion, some companies have concern that problematic combinations of DCP configuration (e.g. ps_offset), and short DRX configurations may occur. But NW could be aware of it, and configure whether to support DCP to short DRX cycle. In addition, there is limit impact to the current RAN1 specification if DCP can be supported for short DRX cycle.
So we prefer to support DCP for short DRX cycle and it can be configurable by the network

	Nokia
	Disagree
	RAN2 has already agreed to support DCP for short DRX. RAN1 has not indicated any related concerns.

	ERI
	Disagree
	We agree with the Nokia comment, that RAN1 did not agree on any technical concerns, and that from a RAN2 perspective short DRX cycle is supported:
· LS to RAN1 (R2-1914060): 

· From RAN2 perspective, support WUS for both short and long DRX and it should be configurable by the network. 
· RAN2 would like to ask RAN1 if there are technical feasibility concerns to support WUS for short DRX. 

	CATT
	Agree
	These proposals re-state/confirm the current status after last meeting's discussions. This issue was extensively discussed at last meeting as part of and following offline [Post109e#41] [PowSav] DCP open issues and no agreement could be reached in the end that DCP should be supported for short DRX, and no associated FFS is captured in Chairlady’s report. And the logical outcome is that the above proposals are already captured in the specifications via the CR in R2-2003975 which was reviewed and endorsed without any editor’s note capturing any FFS about this. RAN1 specifications have also been further updated to reflect this outcome. Therefore this discussion is closed from our perspective and we do not see the point of re-discussing this issue.

	
	
	

	
	
	

	
	
	

	
	
	


2.2 UE behaviour when DCP overlaps with RAR
Regarding the UE behaviour when DCP overlaps with RAR, the related proposals are:

	Company
	Tdoc
	Proposals

	Nokia
	R2-2004967
	Draft CR with the following TP:
1>
if the Long DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:

2>
if DCP is configured for the active DL BWP:

3>
if DCP indication associated with the current DRX Cycle received from lower layer indicated to start drx-onDurationTimer, as specified in TS 38.213 [6]; or

3>
if all DCP occasion(s) in time domain, as specified in TS 38.213 [6], associated with the current DRX Cycle occurred in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to start of the last DCP occasion, or within BWP switching interruption length, or during a measurement gap, or within ra-ResponseWindow or msgB-ResponseWindow; or

3>
if ps-Wakeup is configured with value true and DCP indication associated with the current DRX Cycle has not been received from lower layers:

4>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.

	Samsung
	R2-2005418
	Proposal: The prioritization between DCP and RAR addressed to C-RNTI is under NW control. There is no impact on RAN2 specifications.


Regarding the UE behaviour when DCP overlaps with RAR, RAN2 has sent LS to RAN1 to confirm RAN2 understanding that RAR addressed all RNTIs is prioritized over DCP by the UE and ask where to capture the behaviour and the issue is under discussion in RAN1. Thus, it seems we should wait for RAN1 feedback before further discussion.
Discussion point 2. Companies are invited to provide comments on above proposals and indicate whether we should wait for RAN1 reply first.
	Company name
	Wait for RAN1?
	Comments

	OPPO
	Yes
	We should wait for RAN1 response.

	Nokia
	Yes
	We can wait RAN1, but if RAN1 cannot conclude RAN2 can agree R2-2004967. Samsung proposal affects legacy random access handling in the network side which should be avoided. 

	ERI
	Yes, but not indefinitely
	RAN1 should discuss and conclude on this topic this week.

	CATT
	Yes
	We sent an LS for this purpose and so should wait for the LS reply.

	
	
	

	
	
	

	
	
	

	
	
	


2.3 Dormancy behaviour when DCP is missed

The related proposal is:

	Company
	Tdoc
	Proposals

	LG
	R2-2005362
	Proposal 2. RAN2 confirms that DCP has no impact on dormancy behaviour and no change in RAN2 specfication is needed.


The agreements made in RAN1#100bis-e [1] are list as following for reference:

	Conclusion

· No consensus to add additional clarifications on UE behavior For SCell(s) configured with dormant BWP, when DCI 2-6 is not detected
· UE continues on same dormant/non-dormant BWP until an indication (L1 or RRC) to change BWP is detected or (if applicable) BWP inactivity timer expires
· Note: No TP required
· Discuss further if TP is required and finalize in next phase


Discussion point 3. Companies are invited to provide comments on above proposal and indicate the specification impact, if any.
	Company name
	Agree/Disagree
	Comments

	OPPO
	Agree
	We agree with the above proposal. No need to change RAN2 spec.

	Nokia
	
	We need to wait RAN1 to capture above agreements in their specifications. Possible MAC changes can be considered later after RAN1 specs are ready for this.

	ERI
	Agree
	We agree that there is no impact on RAN2 specification, and we also think that SCell dormancy should not be visible in MAC.

	CATT
	Agree
	This issue has been discussed at each e-meeting since RAN2#109 with always the same outcome that it is rather a RAN1 issue with no impact on RAN2 power saving session.

	
	
	

	
	
	

	
	
	

	
	
	


2.4 CSI report within DRX onDuration
The related proposals are:

	Company
	Tdoc
	Proposals

	ZTE
	R2-2005125
	Proposal 1: Confirm whether the following operation is the expected behaviour:

· For one onduration period, if the drx-ondurationTimer will not be started based on the DCP received, but the onduration period will be considered as active time due to the pending SR or any other cases, the CSI should be reported no matter CSI masking is setup or not.

Proposal 2: if proposal 1 is not agreed, RAN2 is kindly asked what is the correct UE behavior on CSI reporting under above issue

· Since the drx-ondurationTimer is not started for the onduration period, the ps-TransmitPeriodicL1-RSRP and ps-TransmitOtherPeriodicCSI is applicable to this case.

· Since the onduration period is considered as active time but the drx-ondurationTimer is not running, if CSI masking is setup, the CSI shall be reported; otherwise, the CSI shall not be reported.


We think similar issue has been discussed in RAN2#109-e [2]. Corresponding summary and proposal are listed as following for reference:

	Issue #1: Capturing CSI reporting when the drx-onDurationTimer is not started due to DCP indication, but the MAC entity is in Active Time during on-duration due to other reasons
Company/Tdoc: CATT [5]
Proposed solution: When evaluating Active Time when drx-onDurationTimer is not started due to DCP, the same triggers, with same ambiguity period (4ms) as in legacy should be taken into account.
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Proposal 1 (10/12): The issue of capturing CSI reporting when the drx-onDurationTimer is not started due to DCP indication, but the MAC entity is in Active Time during on-duration due to other reasons will be addressed in MAC specification.


Discussion point 4. Do you support to confirm the understanding in proposal 1? If not, please indicate your preference between the two options in proposal 2.
	Company name
	Yes/No, which option
	Comments

	OPPO
	Yes, option3
	According to 38.321, if CSI masking is configured, whether UE reports CSI on PUCCH depends on whether drx-onDurationTimer would be running or not. Since DCP will have an impact on the start of drx-onDurationTimer, DCP should also be considered as a factor when evaluating whether drx-onDurationTimer is running if CSI masking is configured.
So for the case the onduration period is considered as active time but the drx-onDurationTimer is not running, if CSI masking is setup, the CSI shall not be reported; otherwise, the CSI shall be reported.

	Nokia
	Yes
	We think that it would be beneficial to have CSI reporting also in case where on-duration timer is not running. In case the drx-ondurationTimer is not started for the onduration period, the ps-TransmitPeriodicL1-RSRP and ps-TransmitOtherPeriodicCSI should be applicable to this case. This seems to require MAC spec changes as follows:
1>
if DCP is configured for the active DL BWP; and

1>
if the current symbol n occurs within drx-onDurationTimer duration; and

1>
if drx-onDurationTimer associated with the current DRX cycle is not started as specified in this clause; and


2>
if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:


3>
not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7];


3>
not report semi-persistent CSI configured on PUSCH;

2>
if ps-Periodic_CSI_Transmit is not configured with value true:

3>
if ps-TransmitPeriodicL1-RSRP is not configured with value true:

4>
not report periodic CSI on PUCCH.

3>
else:

4>
not report periodic CSI on PUCCH, except L1-RSRP report(s).



	ERI
	
	Our reading of current 38.321 is that when DCP is configured, and drx-OnDurationTimer is not started and the UE is in Active Time due to other activity, then CSI is not reported when CSI-mask is set, i.e. you end up in the green part below (one of the “and” conditions in the blue part is not met):
1>
if DCP is configured for the active DL BWP; and
1>
if the current symbol n occurs within drx-onDurationTimer duration; and
1>
if drx-onDurationTimer associated with the current DRX cycle is not started as specified in this clause; and
1>
if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:
2>
not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7];
2>
not report semi-persistent CSI configured on PUSCH;
2>
if ps-TransmitPeriodicL1-RSRP is not configured with value true:
3>
not report periodic CSI that is L1-RSRP on PUCCH.
2>
if ps-TransmitOtherPeriodicCSI is not configured with value true:
3>
not report periodic CSI that is not L1-RSRP on PUCCH.
1>
else:
2>
in current symbol n, if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:
3>
not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7];
3>
not report CSI on PUCCH and semi-persistent CSI configured on PUSCH.
2>
if CSI masking (csi-Mask) is setup by upper layers:
3>
in current symbol n, if drx-onDurationTimer would not be running considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:
4>
not report CSI on PUCCH.
When DCP is configured, and drx-OnDurationTimer is not started then periodic CSI is reported is determined by the reporting flags (ps-TransmitPeriodicL1-RSRP and ps-TransmitOtherPeriodicCSI) and the CSI-mask is ignored.
PS: about the stage 3 proposal by Nokia above, i.e. does it really change the behaviour when the indentation is changed? (PS: there is still an “and” in the 3rd 1> bullet)?

	CATT
	Yes
	We confirm that proposal 1 in ZTE’s R2-2005125 is the correct understanding, and is also independent on the ps-TransmitPeriodicL1-RSRP and ps-TransmitOtherPeriodicCSI configurations. This is because:
- CSI masking only controls CSI reporting outside the on-duration
- CSI shall be reported within an on-duration interval if MAC is in Active Time independently of ps-TransmitPeriodicL1-RSRP and ps-TransmitOtherPeriodicCSI configurations per the above proposal 1 in R2-2001913 mentioned by the rapporteur, and further agreed as agreement #4 in RAN2#109-e.
And it is our understanding that it is already captured in the specification because, when symbol n is within any on-duration interval (using coloured text from above Ericsson’s input):

- the blue text is skipped because MAC is in Active Time

- the yellow text is skipped because MAC is in Active Time

- the green text is skipped irrespective of DCP, because DCP is not mentioned in the list of causes considered when assessing whether the timer is running or not.
And if all three text blocks are skipped, then CSI is indeed reported, as expected.

Regarding Nokia’s TP, we share Ericsson’s view that there seems to be a typo related to the “and” before the indentation. But anyways, based on the above understanding, we don't think anything is needed.

	
	
	

	
	
	

	
	
	

	
	
	


2.5 Proposal on CR optimisation
The proposals related to CR optimisation are summarised in this section.

Proposal on the condition for DCP in MAC CR:
	Company
	Tdoc
	Proposals

	Samsung
	R2-2004428
	Proposal 1:
Update the condition 'if DCP is configured for the active DL BWP' in MAC to 'if the MAC entity is configured with dcp-Config, and the active DL BWP of SpCell is configured with the search space for DCI format 2_6' merely for clarity.
TP:

When DRX is configured, the MAC entity shall:

…

1>
if the Long DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:

2>
if the MAC entity is configured with dcp-Config, and the active DL BWP of SpCell is configured with the search space for DCI format 2_6:

· 3>
if DCP indication associated with the current DRX Cycle received from lower layer indicated to start drx-onDurationTimer, as specified in TS 38.213 [6]; or

· 3>
if all DCP occasion(s) in time domain, as specified in TS 38.213 [6], associated with the current DRX Cycle occurred in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to start of the last DCP occasion, or within BWP switching interruption length, or during a measurement gap; or

· 3>
if ps-Wakeup is configured with value true and DCP indication associated with the current DRX Cycle has not been received from lower layers:

4>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.

2>
else:
· 3>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.

…

1>
if the MAC entity is configured with dcp-Config, and the active DL BWP of SpCell is configured with the search space for DCI format 2_6; and

1>
if the current symbol n occurs within drx-onDurationTimer duration; and




Discussion point 5a. Companies are invited to provide comments on above TP in R2-2004428 on MAC CR.
	Company name
	Agree/Disagree
	Comments

	OPPO
	Agree
	We agree with the above TP.

	Nokia
	Disagree
	We think that current specification is already clear. 

	ERI
	Disagree
	We do not see a strong need for this clarification, but we can go with majority view, if needed.

	CATT
	Disagree
	DCP means DCI with CRC scrambled by PS-RNTI. This is sufficient information for a reader to find in 38.213 what means "DCP is configured for the active DL BWP". Maybe adding reference to the appropriate 38.213 section (10.3) could make sense.

	
	
	

	
	
	

	
	
	

	
	
	


Proposal on PHY/MAC alignment about invalid DCP MO:
	Company
	Tdoc
	Proposals

	vivo
	R2-2004642
	Proposal 3: RAN2 to discuss whether alignment between PHY and MAC about invalid DCP MO is needed:

- TS 38.213 to remove the invalid DCP MO cases captured in MAC (Condition 2 in MAC)


Discussion point 5b. Companies are invited to provide comments on above proposal in R2-2004642.
	Company name
	Agree/Disagree
	Comments

	OPPO
	Disagree
	It is RAN1 scope and it is up to RAN1 to decide whether the update is nedded.

	Nokia
	Disagree
	MAC spec includes conditions when on-duration timer is started hence we can add reference to 38.213 to cover invalid DCP MO cases. 

	ERI
	Agree
	We think that RAN1 and RAN2 ended up with a strange cross-referencing scenario, i.e. PHY refers to MAC when to send a wake-up indication to MAC:
38.213:

If a UE is provided search space sets to monitor PDCCH for detection of DCI format 2_6 in the active DL BWP of the PCell or of the SpCell and the UE is not required to monitor PDCCH for detection of DCI format 2_6, as described in Clauses 10, 11.1, 12, and in Clause 5.7 of [14, TS 38.321] for all corresponding PDCCH monitoring occasions outside Active Time prior to a next DRX cycle, or does not have any PDCCH monitoring occasions for detection of DCI format 2_6 outside Active Time of a next DRX cycle the UE shall send the Wake-up indication value “1” to higher layers start the drx-onDurationTimer for the next DRX cycle.  

38.321:

3>
if all DCP occasion(s) in time domain, as specified in TS 38.213 [6], associated with the current DRX Cycle occurred in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to start of the last DCP occasion, or within BWP switching interruption length, or during a measurement gap; or
We are open to discuss how this can be done in the best way, or most agreeable way:
· We tend to agree with vivo, i.e. we do not see the point why PHY needs to refer to MAC, i.e. we think the best way is to remove the yellow part in 38.213.
· In case we consider a clarification in MAC, then we can try to clarify that bullet 3 is one case of invalid DCP monitoring occasion. But neither in PHY nor MAC the wording of valid/invalid PDCCH monitoring occasion for DCP is currently used, i.e. not sure how we achieve a good connection. The suggestion that MAC refers to PHY for bullet 3 would only increase the unnecessary referencing. The reference would also have to be specific for the sentence/paragraph, not just a section.


	CATT
	Agree although no major issue and nothing is broken.
	We acknowledge the below yellow text in 38.213:
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 2_6 in the active DL BWP of the PCell or of the SpCell and the UE 

-
is not required to monitor PDCCH for detection of DCI format 2_6, as described in Clauses 10, 11.1, 12, and in Clause 5.7 of [14, TS 38.321] for all corresponding PDCCH monitoring occasions outside Active Time prior to a next long DRX cycle, or 

-
does not have any PDCCH monitoring occasions for detection of DCI format 2_6 outside Active Time of a next long DRX cycle

the physical layer of the UE reports a value of 1 for the Wake-up indication bit to higher layers for the next long DRX cycle.

is redundant with the below yellow text in 38.321:
2>
if DCP is configured for the active DL BWP:

3>
if DCP indication associated with the current DRX Cycle received from lower layer indicated to start drx-onDurationTimer, as specified in TS 38.213 [6]; or

3>
if all DCP occasion(s) in time domain, as specified in TS 38.213 [6], associated with the current DRX Cycle occurred in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to start of the last DCP occasion, or within BWP switching interruption length, or during a measurement gap; or

3>
if ps-Wakeup is configured with value true and DCP indication associated with the current DRX Cycle has not been received from lower layers:

4>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.

However, we don't think this is a major issue and the system does not break. We are open though to suggest RAN1 to remove the text “, and in Clause 5.7 of [14, TS 38.321]”.

	
	
	

	
	
	

	
	
	

	
	
	


3 Summary 

TBD
4 Conclusion 

TBD
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