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1 Introduction

This offline is to conclude the remaining and newly identified stage 3 open issues regarding the DCP:

· [AT109bis-e][506][PowSav]  DCP Open Issues (InterDigital, Huawei)

Scope: 

· Identify/Summarize all remaining/identified DCP issues (continuation of pre-meeting email discussion)


Intended outcome: 

· Set of proposals to agree by email (InterDigital)

· CR capturing agreements from week1 and then week2 (Huawei)


Deadline for providing comments:  

· Companies input:  April 22nd
· Rapporteur proposals: April 23rd  

· CR capturing agreements: April 27th 

2 Remaining and Newly Identified DCP Open Issues

2.1 DCP Monitoring during RAR/MsgB Response Window

To summarize from the previous email discussion [1], the following situation will result in impact to legacy RAR handling (e.g. DCP will be prioritized over RAR):

1. RAR is with C-RNTI (e.g. BFR, 2-step RACH) and;

2. the network cannot avoid scheduling DCP and RAR with C-RNTI on non-overlapping CORESETs and;

3. the CORESETs for DCP and RA are not quasi-collocated.

Several approaches to address this situation were proposed via contributions. 

· [2] states that this is a rare occurrence, that requiring the UE to monitor for both DCP and RAR increases complexity, and that there is no ambiguity/problem if the UE does not monitor DCP during RAR window (and starts the onDuration timer for the corresponding OnDuration). It is proposed that the UE not be required to monitor DCP during RAR window, and can be left to UE implementation

· [5] provides a CR proposing to treat the ra-ResponseWindow and msgB-ResponseWindow in a similar manner as Active time (i.e. the UE is not required to monitor for DCP and will start the drx-OnDurationTimer at the corresponding onDuration).

· [6] suggests that given the current RAN1 specification, most issues with monitoring for RAR and DCP simultaneously can be avoided. It is proposed that the remaining situation (described in the summary above) can be solved via network implementation.

· [7] re-iterates that there should be no impact to legacy RAR handling, and that there should be no scheduling restriction or requirement that DCP and RAR and configured QCL’ed. Solutions proposed include that this may be solved in RAN1 in TS 38.213, or that RAN2 capture in MAC that e.g. UE starts the drx-OnDurationTimer, when DCP overlaps with RAN window (i.e. during ra-ResponseWindow or msgB-ResponseWindow).
Network vendors have indicated from the previous email discussion that requiring the network to schedule DCP and RAR on non-overlapping or quasi-collocated CORESETs (e.g. points 2 and 3 above) would lead to unnecessary and undesirable complexity for network implementation. Therefore, companies are invited to select between the following solution options:

Question 1) If the DCP monitoring occasion overlaps with ra-ResponseWindow or msgB-ResponseWindow, please choose a preferred solution option:

a) Specify in TS 38.321 that the UE does not monitor for DCP and starts the drx-OnDurationTimer for the corresponding onDuration;

b) Specify in TS 38.321 that the UE does not monitor for DCP and starts the drx-OnDurationTimer for the corresponding onDuration only for RAR with C-RNTI (e.g. BFR, 2-Step RACH);
c) Coordinate with RAN1 (e.g. this is possibly addressed in TS 38.213);

d) It is left to UE implementation, and the UE is not required to monitor DCP;

e) Other.

	Company
	Option
	Additional Comments

	Ericsson
	c, b, a
	There is no impact on RAN2, when RAN1 agrees on a correction in 38.321 as proposed in R1-2002218, i.e. UE starts drx-OnDurationTimer as proposed in a.
PS it is our understanding that in case of d) the NW may not be able to reach the UE to send DL data, when the NW does not hear the RA of the UE during RAR window, and the UE decides not to monitor DCP during RAR window. 

	LG
	c
	We think the solution should be captured in PHY specification. If the solution is captured only in MAC specification, the UE behaviour on the overlapping case is contradicted in MAC and PHY, i.e., RAR with C-RNTI (USS) is prioritized by MAC specification, but DCP is prioritized by PHY specification.

	Qualcomm
	c,b
	Since this issue involves search space prioritization, we should coordinate with them. If neither WG can reach a consensus, we can accept Option b as a compromise. 

	OPPO
	e
	We think the solution has been captured in TS38.213. If DCP and RAR overlap and their CORESETs are not quasi-collocated, the UE decides whether to monitor DCP or RAR according to the search space priority rule as below.
If a UE 

-
is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and

-
monitors PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) of one or more cells

the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell from the one or more cells 

-
the CORESET corresponds to the CSS set with the lowest index in the cell with the lowest index containing CSS, if any; otherwise, to the USS set with the lowest index in the cell with lowest index
In our opinion, the UE behaviour of whether to monitor DCP or RAR could be under the network control by configuring the search space type as well as search space index for DCP and RAR. So it could be left to network implementation.
In additional, RAN1 is also discussing the same issue in the email discussion, and so far RAN1 has reached the following consensus:
· Most companies share the view that current spec has covered the scenario of DCI format 2_6 collision with RAR in section 1.1.2.2. we don’t need to further discuss this session.

	Apple
	c, a
	We can coordinate with RAN1. If not, the next compromise option is that UE does not monitor for DCP in this case and start the OnDurationTimer for the corresponding OnDuration

	Samsung
	c
	Since RAN1 opinion is required, we need to wait for the input from RAN1

	CATT
	c
	We have a slightly different understanding than the rapporteur’s summary concluding that all above 1/2/3 situations will have impact on the legacy RAR handling. In our view, all such cases are already handled by 38.213 that considers DCP invalid in such cases and tells MAC to start the drx-onDurationTimer. The only exception not currently handled by PHY is DCP colliding with BFR response on C-RNTI. Note that prioritization of MsgB-RNTI over other RNTIs in the same slot was added in last version of 38.213, so 2-step RACH is now also covered. So for this BFR only case, we should rather check first if it cannot be solved in RAN1, similar to the other cases.

	ZTE
	c,d
	C is first priority choice, if there is no any clarification from RAN 1 specification. It can be up to UE implementation since there is no any other critical issue raised. 

	Nokia
	a, b
	We think that it would be complex for the network to handle the issue with configuration which in addition seems to impact legacy random access implementation. RAN2 can agree option a or b and inform RAN1 accordingly.

	vivo
	c, b
	We think these overlap issues should be handled by RAN1. And RAN1 had been achieved some agreements about RAR and DCP overlaps. From RAN2 point of view, option b is similar with the previous agreements about overlapping between active time and DCP, i.e. not monitor for DCP and starts the drx-OnDurationTimer. We think similar approach can be used here. 

	Huawei, HiSilicon
	a
	We prefer to go with a simple solution a

	Intel
	c
	Our preference is to rely on search space prioritization rules defined in TS 38.213. If needed, we could confirm with RAN1 on this understanding.

	InterDigital
	b, c
	There are only a few cases where there is impact to legacy behavior given the existing prioritization rules defined in TS 38.213 . We therefore would like to avoid a general rule in a). No strong preference where it is captured, however we agree with other companies that we should get RAN1 clarification.



Rapporteur’s Summary:
In the event the DCP monitoring occasion collides with the RAR window, (13) companies indicated the following preferences:

· (4) companies support option a): UE does not monitor DCP 
· (5) companies support option b): UE does not monitor DCP with RAR with C-RNTI

· (10) companies support option c): Coordinate with RAN1

· (1) companies support option d): UE implementation

· (1) companies support option e): Other

Rapporteur therefore suggests going with the strong majority (10/13) and coordinate with RAN1 (i.e. Option c)
Proposal 1: 
RAN2 to send an LS to RAN1 to clarify UE behaviour when DCP overlaps with RAR with C-RNTI. (10/13)
2.2 Some DCP Occasions overlap with Active time

The following issue was raised in the “newly identified Stage-3 issues” section of the email discussion, and was further elaborated upon in [4] (note: companies are encouraged to refer to the original contribution for a detailed description of the issue and solution):

Problem:

· If a DCP occasion partially overlaps with (e.g. Active time, measurement gap, BWP switching) it is considered invalid (Case 1). However, based on RAN1 agreements there could be several DCP monitoring occasions configured before the next drx-onDuration Timer. If there is at least one DCP occasion not overlapped with active time or measurement gap or BWP switching (Case 2), RAN2 should discuss what the UE behavior should be, as the understanding is RAN1 will not intend to conclude or discuss this case. 

[image: image1.emf]Time

Time

drx-onDuration Timer

Active Time

Active Time

DCP

DCP DCP DCP

Case 1 

one DCP 

partially overlap

Case 2 

some occasion 

overlap

drx-onDuration Timer


Figure 1: DCP overlap cases (originally from [4]).

Solution:

· If at least one DCP occasion is not overlapped with e.g. active time, measurement gap, BWP switching (Case 2), the UE needs to monitor DCP. The UE will decide whether to start drx-oDuration time based on DCP indicator of current field of ps-WakeUp-r16 (upon miss-detection).

Question 2a): Is this a critical issue to solve in Rel-16?

	Company
	Yes/No
	Additional Comments

	Ericsson
	-
	The UE behaviour should be clear when at least one DCP occasion does not overlap with AT, gap, etc, i.e. is considered “valid” from RAN2 perspective, and the UE behaviour should be clear when the UE misses all valid DCP occasions. 

But this is clear from 38.321, right?: 

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, or within BWP switching interruption length, or during a measurement gap; or

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

Perhaps we did not understand the problem?

	LG
	-
	We think this is RAN1 scope and this issue is still under discussion in RAN1.

Agreements:

UE follows legacy DRX operation when DCI format 3_0 monitoring occasion(s) is invalid or there are no DCI format 3_0 monitoring occasions outside Active Time.

· FFS: Additional cases in addition to Rel-15 invalid PDCCH monitoring, 

FFS: whether it is all monitoring occasions or some monitoring occasions 

	Qualcomm
	-
	We think DCP monitoring is a RAN1 issue. We can wait for RAN1’s agreement.

	OPPO
	
	The MAC spec has captured the case in which all the DCP monitoring occasions are overlapped with active time, or BWP switching, or measurement gap.
For the case that multiple DCP monitoring occasions located before the next drx-onDurationTimer and some are overlapped with active time, or BWP switching, or measurement gap, whether UE monitors other DCP monitoring occasions that aren’t overlapped with active time, or BWP switching, or measurement gap should be clear. But in our opinion, the UE behavior of monitoring DCP and whether to indicate the UE to wake up or not is RAN1 scope. MAC should just follow PHY indication. So there seems no impact on MAC specification.

	Apple
	-
	We can wait for RAN1 agreement on this topic.

	Samsung
	
	We assume RAN1 has been also studying it. We can consider RAN1 input.

	CATT
	-
	This issue is not a new issue and is already addressed in both RAN1 and RAN2 specs. Ericsson quoted MAC spec above, 38.213 spec relevant extract is provided below:

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 start the drx-onDurationTimer for the next DRX cycle.

We do not see the need to re-discuss this issue again. 

	ZTE
	
	We  share the same view with Ericsson, we can not understand what’s the problem either.

	Nokia
	
	In our understanding case 2 is already covered in RAN1 specifications and nothing needs to be done. 

	vivo
	To clarify
	We just want to clarify UE behaviors:

1) when all DCP occasions are overlapped with active time, gaps, etc., UE will start onDuration timer in the next DRX cycle;

2) when at least one DCP occasion is not overlapped with active time, gaps, etc., UE will monitor DCP and decide whether to start drx-oDuration time based on DCP indicator or current field of ps-WakeUp-r16 (upon miss-detection).
If companies think this should be solved by RAN1, we can wait for more information. 

	Huawei, HiSilicon
	-
	We also think this should be discussed/decided by RAN1.

	Intel
	-
	We share the view that the DCP monitoring is been handled by RAN1.

	InterDigital
	-
	We also share the view that this is a RAN1 topic


Questions 2b): If “Yes” was answered to the previous question, do you agree with the proposed solution?

	Company
	
	Additional Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Rapporteur’s Summary:
There seems to be a general understanding that this is a RAN1 topic of discussion.

Proposal 2: 
When configured with multiple DCP monitoring occasions, UE behaviour when some DCP monitoring occasions overlap with active time or measurement gap or BWP switching, but at least one DCP monitoring occasion does not, will be further addressed by RAN1, if necessary. (consensus)
3 Issues Addressed in Email Discussion

The following topics have been treated in email discussion [1], with proposals generated based on company input. A summary of proposals from contributions further addressing these topics has been provided for reference. 

Note: these topics may be further discussed pending outcome of Week 1 session.

3.1 DCP for Short DRX

	Company
	Proposal

	Apple
	Proposal 1: DCP is not applicable to short DRX within R16 scope

	Vivo
	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.

	Samsung
	Proposal: WUS is associated with long DRX cycle. A UE does not monitor DCI format for WUS during the time that drx-ShortCycleTimer is running.


3.2 DCP and SCell Dormancy

	Company
	Proposal

	Apple
	Proposal 2: NW can explicitly configure the SCell dormancy state when the DCP is not received.

	Oppo
	Proposal 1
There is no impact on SCell dormancy if the UE does not monitor DCP.

Proposal 2
UE behaviour for SCell dormancy in case of DCP miss-detection is configurable by network.

Proposal 3
Agree the TP as provided in Annex.

	Ericsson
	Proposal 2: RAN2 should not re-discuss missed DCP and SCell dormancy and there is no need to send an LS to RAN1.


3.3 Coexistence of DRX Groups and Power Saving Features

	Company
	Proposal

	Vivo
	Proposal 2: NW can explicitly configure the SCell dormancy state when the DCP is not received.


4 Summary

Question 1) If the DCP monitoring occasion overlaps with ra-ResponseWindow or msgB-ResponseWindow, please choose a preferred solution option

In the event the DCP monitoring occasion collides with the RAR window, (13) companies indicated the following preferences:

· (4) companies support option a): UE does not monitor DCP 

· (5) companies support option b): UE does not monitor DCP with RAR with C-RNTI

· (10) companies support option c): Coordinate with RAN1

· (1) companies support option d): UE implementation

· (1) companies support option e): Other

Rapporteur therefore suggests going with the strong majority (10/13) and coordinate with RAN1 (i.e. Option c)

Question 2: Is this a critical issue to solve for Release 16? (i.e. UE behaviour when some DCP monitoring occasions overlap with active time or measurement gap or BWP switching, but at least one DCP monitoring occasion does not)

There seems to be a general understanding that this is a RAN1 topic of discussion.

5 Conclusion

The following conclusions are presented based on company input:
Proposal 1: 
RAN2 to send an LS to RAN1 to clarify UE behaviour when DCP overlaps with RAR with C-RNTI. (10/13)

Proposal 2: 
When configured with multiple DCP monitoring occasions, UE behaviour when some DCP monitoring occasions overlap with active time or measurement gap or BWP switching, but at least one DCP monitoring occasion does not, will be further addressed by RAN1, if necessary. (consensus)
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