3GPP RAN WG2 Meeting #109bis-e
R2-2003379
eMeeting April 20th – April 30th, 2020                       

Agenda Item:
6.11.2
Source:
InterDigital (Email discussion rapporteur)
Title:
Report of [Post109e#41][PowSav] DCP open issues
Document for:
Discussion, Decision

1 Introduction

This email discussion is to conclude the open issues and FFSs regarding the DCP in RAN2:
· [Post109e#41][PowSav] DCP open issues (InterDigital, Huawei)
· Address known stage-3 remaining open issues from 109e (section 3.1 of R2-2002383 except UE capabilities)

· Capture identified NEW, if any, stage-3 corrections/issues.  Issues that have already been discussed and not pursued should not be brought up again.  

      Intended outcome: Set of agreeable proposals (InterDigital).  CR for 38.321 will be provided by Huawei (including editorials received offline)

The following schedule is proposed:
· Phase 1: Companies are invited to comment on the questions contained within this document addressing DCP-related open issues.
· Completed. Please refer to document R2-2003378
· Phase 2: Email discussion rapporteur will generate a draft set of proposals based on company comments (and possible follow-up questions if necessary) after which companies are invited to provide additional input.
· Deadline for comment on summary/draft proposals: April 9th (12:00 EDT)
2 DCP Open Issues/FFS
2.1 DCP for Short DRX.
During phase 1, it was proposed to support DCP for short DRX by proper network-based configuration of DCP/Short DRX using valid combinations with current RAN1 specifications, otherwise the network can disable DCP for short DRX.
This proposal was supported by a majority of companies (7/13) - including three network vendors – with the understanding that only changing “long DRX” to “DRX” in the RAN1 specifications is needed. Companies (5) that were not supportive indicated that applying the same DCP parameters to both short and long DRX may not always be optimal.
However, a baseline that provides means for network vendors to configure DCP for both short and long DRX when a valid configuration exists can enable DCP with short DRX in Rel-16 as per previous RAN2 agreement, at least for cases where the same configuration can be applicable to both cycle durations. Companies can bring proposals for further optimizations in later releases, if deemed necessary.
Therefore, based on the following points: 

· RAN1 has not formally concluded there are any technical feasibility concerns; 

· RAN2 has previously agreed that DCP for short DRX is supported;

· A majority think that DCP can be supported with short DRX in Rel-16 with proper network configuration, and short DRX will only be configured if such valid configurations exist, and;

· Companies can bring proposals for further optimizations in later releases, if deemed necessary.  
It is proposed that RAN2 re-confirm the previous agreement, and agree to the following
Proposal 1: 
DCP is supported for Short DRX in Rel-16 and is configurable by the network. 
2.2 Missed DCP and SCell Dormancy
From Phase 1 discussion, a clear majority (9/13) think that this is a RAN1 issue and there is nothing more to discuss from RAN2 perspective. Although the most common interpretation is that the UE monitors SCells that were not in a dormant state previously (i.e. UE does not switch dormancy state when DCI is skipped/missed), based on comments it seems that all companies are not fully aligned/clear on what the actual current specified behavior is. 

Based on the discussions so far, the rapporteur suggests that RAN2 sends an LS to RAN1 to ask for clarification on what the intended behavior is should DCP carrying SCell dormancy information be skipped/missed (e.g. due to collision with Active Time). RAN2 can then make a final decision about whether there are any remaining aspects to discuss once a common understanding can be reached, hopefully based on RAN1’s reply. 
Question 2.1) Should RAN2 send an LS be sent to RAN1 asking for clarification on UE behavior when a DCP carrying SCell dormancy information is missed/skipped (e.g. due to overlap with DRX Active Time) before deciding RAN2 impact (if any)?
	Company
	Agree/Disagree
	Additional Comments

	CATT
	Agree
	It is our understanding that RAN1 will attempt to address this issue in RAN1#100-e-bis, but it does not hurt to send them an LS anyways.

	Qualcomm
	-
	No strong view, as RAN1 very likely will discuss this issue in this meeting. 

	Nokia
	Agree
	LS should indicate that it would be beneficial from RAN2 and UE power saving perspective that the UE is not required to monitor all the configured cells.

	LG
	Agree
	We have same view with CATT.

	OPPO
	
	Since there may be some impact on RAN2 specification, e.g., BWP switching, we think this issue could also be discussed in RAN2.

	Ericsson
	Disagree
	9 out of 13 companies agreed that there is nothing more to discuss in RAN2. Why then send an LS, i.e. what reply RAN2 is waiting for? How does any RAN1 decision impact RAN2?

	vivo
	-
	In our understanding, this will be discussed in RAN1 this meeting. Thus, LS in this meeting may not so helpful. We can check with our own RAN1 colleagues for the latest progress in RAN1. LS can be sent if needed, or if something will help RAN1 discussion.

	Intel
	Disagree
	As we explained in our response to Q2 of phase 1, we understand that this scenario was already discussed/addressed in RAN1, therefore we do not see critical to send a LS. If anything needs to be clarified, we suggest companies to coordinate with their RAN1 colleagues to raise this as an open issue in the incoming e-meeting.

	Apple
	Agree
	Same view as CATT

	Huawei, HiSilicon
	Disagree
	We also think the issue will be discussed in RAN1. Not sure what information is needed in RAN2.

	InterDigital
	-
	No strong opinion


Phase 2 summary:

Of the 11 companies which provided a response:

· (4) Agree

· (3) Disagree

· (4) Did not provide an explicit answer

Based on comments, there seems to be a general understanding that this issue will be further discussed in RAN1, with many companies indicating that there is no strong motivation to send an LS. Furthermore, from RAN2109bis-e Agenda v1.4, Section 6.11 there is the following note:

“NOTE: "SCell dormancy" like behaviour will be discussed in MR-DC WI.”
Rapporteur therefore suggests that based on company views and chairman guidance, no LS is necessary.
2.3 UE behaviour when DCP occurs during RAR window
In Phase 1, several questions were asked to clarify the current UE behavior and monitoring complexity should the DCP monitoring occasion overlap with the RAR window. There seems to be general consensus that the RAR window and Active time are independent UE monitoring requirements, therefore under current specification RAR window occurrence will not impact DCP monitoring. 

In the event the DCP monitoring occasion does occur during a RAR window, companies were asked to describe the additional complexity of monitoring multiple search spaces/RNTIs. (5) companies suggested that this entails a similar degree of complexity as when the DCP overlaps with DRX Active Time. However, (3) companies note that in the event of a collision between RAR and DCP in the same slot, current prioritization rules in RAN1 dictate that the DCP will be considered invalid, and the UE will monitor RAR.
Therefore, current behavior states that the UE will monitor DCP during RAR window, the complexity is not prohibitive, and should the DCP collide with RAR in the same slot, then PHY will consider the DCP invalid and monitor the RAR, which appears to be satisfactory behavior. 
However, it was noted by (5) companies that should the DCP overlap with RAR with C-RNTI (e.g. during BFR or 2-step RACH), the current prioritization rules will instead prioritize DCP over RAR and possibly impact legacy procedures. As Rel-16 is closed from RAN1 perspective, companies are asked to provide input on the following:
Question 2.2) Which of the following options do you support should DCP and RAR with C-RNTI (e.g. for BFR and 2-step RACH) collide in the same slot?
a) Collisions are infrequent and can be avoided by network implementations, e.g. by scheduling DCP and C-RNTI in non-overlapping CORESETs

b)  RAN2 should define how to handle collisions in Rel-16 to avoid any impacts on legacy procedures for BFR and 2-steps RACH during RAR window duration e.g., by defining a priority for C-RNTI over DCP in case of collision as an exception to DCP monitoring on PDCCH.
	Company
	Option
	Additional Comments

	CATT
	a)
	We also understand this DCP prioritization over C-RNTI might be addressed in next RAN1 e-meeting in maintenance phase. In any case we don't think any change is needed in MAC.

	Qualcomm
	a)
	We do not think RAN2 needs to define any new behavior, for reasons described in our Phase 1 comment. And network implementation certainly can help avoid the issue too.

	Nokia
	b)
	Option a) would impact legacy random access procedure which is not acceptable. This would increase network scheduler implementation complexity. 

Option b) We think that this option should be limited to RAR window duration (clarified above), because active times rules will handle other cases.

	LG
	a) 
	We think the collision can be avoided by network implementation. Even if the collision cannot be avoided, no additional solution is needed in RAN2 and the UE behaviour relies on RAN1 specification.

	OPPO
	a)
	We think no specification impact is needed for this issue.

	Ericsson
	b)-ish
	We indicated before that there should be no impact on legacy random access procedure handling / scheduling, i.e. we have similar view as Nokia.

We are not sure what solution / clarification should be pursued. We have not heard that this would be re-discussed in RAN1, but we will check. 

	vivo
	c)
	We also think option a) may impact the legacy random access procedure. In general, RAR with C-RNTI should be prioritized.

For the solution, we think there may be some discussion in RAN1 (not so sure). Alternatively, we can follow the same solution that DCP occasion overlaps with active timer. 

But not so strong, we can also accept the option a).

	Intel
	a)
	We are ok with option a). However if RAN2 could not meet an agreement, we suggest including this as an open question to get RAN1 clarification/confirmation (e.g. as we explained in Q3 of phase 1 to confirm the assumption that UE can rely on existing search space prioritization rules defined in TS 38.213 for this scenario)

	Apple
	a)
	

	Huawei, HiSilicon
	b)
	As our reply in Phase-1, we think the collision is similar with the case when the DCP overlaps with DRX Active Time.

	InterDigital
	b)
	


Phase 2 summary:

Of the 11 companies which provided a response regarding collision of DCP and RAR with C-RNTI:

· (6) think this can be avoided by network implementation;
· (4) think RAN2 should define further behavior to avoid impact on legacy procedures.
· (1) company states that this may be already discussed in RAN1
The rapporteur suggests that this question needs further discussions in RAN2. Answers are divided between UE vendors stating that nothing needs to be specified because collisions can be avoided by NW implementations, and NW vendors indicating that it would rather lead to unnecessary and undesirable complexity for NW implementations. It is proposed that this be further discussed in the DCP open issues offline email discussion [AT109bis-e][506][PowSav].
Proposal 4: 
FFS: If RAN2 should define additional behavior to handle collisions in Rel-16 to avoid any impacts on legacy procedures for BFR and 2-steps RACH during RAR window duration.
 
2.4 Transmit Periodic L1-RSRP/CSI flags defined per cell group or CSI configuration?
In Phase 1 companies were asked if RAN2 can confirm earlier RAN1 agreement and define the flags ps-TransmitPeriodicL1-RSRP and ps-TransmitPeriodicCSI per cell group. A large majority (10/13) of companies agreed, however (3) companies noted that the need for CSI reporting may differ based on traffic characteristics, and the additional flexibility would offer more selective feedback and additional power saving gains. However, it is rapporteur’s opinion that this may be considered more of an optimization at this stage, and not significant enough to reverse RAN1 decision.
Proposal 2: 
RAN2 confirms that the flags ps-TransmitPeriodicL1-RSRP and ps-TransmitPeriodicCSI are defined per cell group.
2.5 Independence of periodic CSI and L1-RSRP reporting
Based on RAN1 reply LS, all companies agreed that intention is that the flags ps-TransmitPeriodicCSI and ps-TransmitPeriodicL1-RSRP are independent.
Proposal 3: 
The flags ps-TransmitPeriodicCSI and ps-TransmitPeriodicL1-RSRP are independent, and it is possible to control UE to report all types of periodic CSI apart from L1-RSRP (i.e. cri-RSRP and ssb-Index-RSRP).
It was noted however that there is a discrepancy between RAN1 and RAN2 flag names. Furthermore, an additional comment was made that one of the flag names could be further clarified to reflect the above proposal. Therefore, companies are asked the following:
Question 2.3) Which of the following options do you support regarding naming of the flags ps-TransmitPeriodicCSI and ps-TransmitPeriodicL1-RSRP?
a) No change is necessary;
b) Align with RAN1 naming, (e.g. PS_Periodic_L1-RSRP_TransmitOrNot and PS-Periodic_CSI_TransmitOrNot);
c) Change ps-TransmitPeriodicCSI  -> ps-TransmitOtherPeriodicCSI (to clearly differentiate from L1 RSRP);
d) Other.
	Company
	Option
	Additional Comments

	CATT
	a)
	No strong view though, we can leave it to specification rapporteurs. We could understand that RAN2 rapporteurs generally don’t like “OrNoT” kind of naming…

	Qualcomm
	c)
	The new name would be clearer to differentiate from the other CSI reporting flag.

	Nokia
	a) or c)
	

	LG
	b)
	No strong view, but we think the naming aligned with RAN1 is helpful for readability of specification.

	OPPO
	c)
	

	Ericsson
	-
	We do not have a strong view. There is generally a merit to align with RAN1 naming. But the RAN1 naming is perhaps not the best, i.e. if “TransmitOrNot” is true, the UE transmits or not (?

	vivo
	a)
	No strong view. We also prefer to align with RAN1 specification. We can respect spec rapporteurs to align it.  

	Intel
	b) 
	No strong view but it might be good to align terminology between RAN1/2 to avoid confusions, although we share the view explained by Ericsson (as we also prefer avoiding “OrNot” part)

	Huawei, HiSilicon
	c)
	c) aligns with RAN1 agreement better (i.e. option 2 in RAN2 LS is preferred)

	InterDigital
	c)
	


Phase 2 summary:

Of the 10 companies which provided a response:

· (3) suggest no change is necessary i.e. (a)

· (2) suggest we align with RAN1 naming i.e. (b)

· (5) suggest changing ps-TransmitPeriodicCSI  -> ps-TransmitOtherPeriodicCSI i.e. (c)

· (1) company did not provide an explicit preference.

Based on company preference, rapporteur suggests the following proposal to better aligning naming with RAN1 agreement:

Proposal 5: 
The flag ps-TransmitPeriodicCSI  is renamed to ps-TransmitOtherPeriodicCSI.
2.6 Newly identified stage-3 corrections/issues – if any

Based on email discussion objectives, the following is also to be discussed:
Capture identified NEW, if any, stage-3 corrections/issues.  Issues that have already been discussed and not pursued should not be brought up again.  

In Phase 1 discussion, no additional stage 3 corrections/issues were identified. However, referring to RAN2 109e-bis agenda:
All identified critical open issues should be provided to the rapporteur via email discussion Post109e#41 and new contributions on those topics are discouraged.  Contributions should be reserved for more complicated and critical issues.

Companies are therefore asked again if any additional stage 3 corrections/issues have been identified?
Question 2.4) Please identify new (if any) stage 3 corrections/issues to be discussed in Phase 2.
	Company
	New Stage 3 corrections/issues

	vivo
	In last RAN2#109e meeting, some companies discussed the issues when DCP occasions partially overlapped with active time or measurement gap or BWP switching. Based on RAN1 agreements, there could be several DCP monitoring occasions configured before the next drx-onDuration Timer. In our understanding, when one DCP occasion partially overlapped with active time or measurement gap or BWP switching, this DCP occasion is invalid for UE since the rest part of DCP occasion may not be enough to decode the whole DCP information. This case should be discussed in RAN1. 

But if there is at least one DCP occasion are not overlapped with active time or measurement gap or BWP switching, what the UE behavior should be discussed in RAN2. Our understanding is that RAN1 will not intend to conclude or discuss this case. It is encouraged for companies to check with RAN1 colleagues. 
In our understanding, in this case, UE needs to monitor DCP. If DCP detection is failed, the current field of ps-WakeUp-r16 can be used to indicate the UE to wake up upon DCP misdetection.

	
	

	
	

	
	


3 Phase 2 Summary

Question 2.1) Should RAN2 send an LS be sent to RAN1 asking for clarification on UE behavior when a DCP carrying SCell dormancy information is missed/skipped (e.g. due to overlap with DRX Active Time) before deciding RAN2 impact (if any)?

Of the 10 companies which provided a response:

· (4) Agree

· (3) Disagree

· (3) Did not provide an answer

Based on comments, there seems to be a general understanding that this issue will be further discussed in RAN1, with many companies indicating that there is no strong motivation to send an LS. Furthermore, from RAN2109bis-e Agenda v1.4, Section 6.11 there is the following note:

“NOTE: "SCell dormancy" like behaviour will be discussed in MR-DC WI.”
Rapporteur therefore suggests that based on company views and chairman guidance, no LS is necessary.
Question 2.2) Which of the following options do you support should DCP and RAR with C-RNTI (e.g. for BFR and 2-step RACH) collide in the same slot?
Of the 10 companies which provided a response regarding collision of DCP and RAR with C-RNTI:

· (6) think this can be avoided by network implementation;

· (4) think RAN2 should define further behavior to avoid impact on legacy procedures.

The rapporteur suggests that this question needs further discussions in RAN2. Answers are divided between UE vendors stating that nothing needs to be specified because collisions can be avoided by NW implementations, and NW vendors indicating that it would rather lead to unnecessary and undesirable complexity for NW implementations. It is proposed that this be further discussed in the DCP open issues offline email discussion [AT109bis-e][506][PowSav].
Question 2.3) Which of the following options do you support regarding naming of the flags ps-TransmitPeriodicCSI and ps-TransmitPeriodicL1-RSRP?
Of the 10 companies which provided a response:

· (2) suggest no change is necessary i.e. (a)
· (2) suggest we align with RAN1 naming i.e. (b)

· (5) suggest changing ps-TransmitPeriodicCSI  -> ps-TransmitOtherPeriodicCSI i.e. (c)

· (1) company did not provide an explicit preference.
Based on company preference, rapporteur suggests the following proposal to better aligning naming with RAN1 agreement (i.e. option c):

4 Conclusion

Based on input provided by companies, the following proposals are presented:
Proposal 1: 
DCP is supported for Short DRX in Rel-16 and is configurable by the network. (7/13)
Proposal 2: 
RAN2 confirms that the flags ps-TransmitPeriodicL1-RSRP and ps-TransmitPeriodicCSI are defined per cell group (10/13)
Proposal 3: 
The flags ps-TransmitPeriodicCSI and ps-TransmitPeriodicL1-RSRP are independent, and it is possible to control UE to report all types of periodic CSI apart from L1-RSRP (i.e. cri-RSRP and ssb-Index-RSRP) (consensus)
Proposal 4: 
FFS: If RAN2 should define additional behavior to handle collisions in Rel-16 to avoid any impacts on legacy procedures for BFR and 2-steps RACH during RAR window duration. (4/10)

Proposal 5: 
The flag ps-TransmitPeriodicCSI  is renamed to ps-TransmitOtherPeriodicCSI. (5/10)
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6 Appendix – Phase 1 Summary:
Question 1) Can DCP for Short DRX be supported in Rel-16 with current RAN1 specification e.g. via proper NW configuration? 

Of the (13) responding companies, (8) companies including 3 network vendors think that DCP can be supported for short DRX in Rel-16 via proper network configuration and without impact to RAN1 specifications. Furthermore:

· Of the (8) that agree, it was noted:

· NW can handle problematic cases by not configuring DCP i.e. network will ensure a valid configuration

· Of the (5) that disagree, it was noted:

· Not optimal because RRC configuration patterns commonly apply to both short and long DRX

· It is unclear whether DCP applying to short DRX also controls SCell dormancy.

· (4) companies think this should be further studied in a future release.

Question 2) Given that SCell dormancy monitoring behavior when DCP is not detected is clear from a RAN1 perspective, is there anything left that RAN2 should address? 

Of the (13) responding companies, (9) companies think that there is nothing more to discuss from RAN2 perspective, (3) think this should be addressed in RAN2, and (1) is unsure. Furthermore,

· (7) companies mention that this is being/has been discussed in RAN1, 

· Several companies note however no formal agreement/decision has been made.

· Several companies shared their understanding of the what the possible/desired behavior when DCP with dormancy information is missed or skipped, such as:

· UE monitors SCells that were not in dormant state previously (i.e. UE does not switch dormancy when DCI is missed/skipped). This could be based on configuration (e.g. if ps-Wakeup flag = TRUE)

· It was also mentioned a default behavior should be defined when ps-Wakeup flag = FALSE

· UE monitors only SpCell;

· Should DCP miss-detection occur, SCell dormancy behavior would be similar as UE behavior for start of drx-onDurationTimer.

· (2) companies mention that SCell dormancy is not visible in RAN2 specifications

Question 3a: In TS 38.321, regardless of whether or not the two conditions overlap in time, there is no relationship between the requirements for PDCCH monitoring for RA-RNTI (or C-RNTI for e.g. CFRA BFR) in the RAR window and the PDCCH monitoring while the UE is in DRX Active Time. Please confirm that this is your understanding.
Almost all responding companies agree that the RAR window and Active time are two independent monitoring requirements. It was further clarified that: 

· There may be cases when the UE monitors PDCCH outside of active time (e.g. due to random access procedure).

· This issue may also apply to the MsgB response window for 2-step RACH.

Question 3b: When the RAR window and DCP monitoring occasion overlap, what are possible impacts of monitoring DCP in terms of complexity (e.g., monitoring for RA-RNTI or C-RNTI and DCP) or in terms of network restrictions (e.g., search space configuration) compared to legacy behavior?
The following complexity impacts have been identified when the DCP occasion overlaps with the RAR window:

· (5) companies suggest a similar complexity as when DCP occasion overlaps with Active Time.

· (1) company additionally notes that DCP colliding with RAR in the same slots implies a similar behavior to Active time, however RAR with C-RNTI (e.g. BFR, 2-step) is an exception and UE will prioritize DCP over C-RNTI.

· (3) companies think that existing search space prioritization rules are sufficient, further noting:

· No current text in RAN1 specification that prohibits UE to monitor DCP search space while simultaneously monitoring ra-searchSpace, and UE can follow current search space prioritization rule.

· PHY will consider DCP as invalid if it collides with RAR in the same slot.

· (2) companies note that this is a RAN1 issue

Regarding whether the following mechanisms are sufficient to address the above cases: 

· If the Rx beams for these two search spaces are quasi-co-located, UE can monitor them at the same time (according to the current search space prioritization rule in 38.213).

· Otherwise, the current RAN1 spec says that UE should prioritize RA over DCP search space (i.e. PHY will consider DCP as invalid if it collides with RAR in the same slot and will therefore notify MAC accordingly).
Question 3c) Can the above-listed mechanisms address the impacts (if any) identified in the previous question? If not, please describe the remaining issue(s) and possible solutions.
Of the 13 companies which have responded:

· (7) think that the above-listed mechanisms are insufficient to handle a collision case, 

· (2) companies further not It is not clear that DCP and RAR can be assumed to be QCL’d/received simultaneously.

· (6) companies think this should be handled in RAN1 as it is the primary WG for DCP overlap/collisions

· (1) company suggests sending an LS.

· (5) companies mention the issue of DCP overlapping with RAR with C-RNTI (e.g. BFR, 2-step). Specifically, because DCP is type-3 CSS, it has priority over UE-specific search space and should be monitored over DSS with C-RNTI. Therefore, in the case of RAR with C-RNTI (e.g. during BFR or 2-step RACH) DCP reception will be prioritized over RAR.

· (3) companies suggest in the case of BFR, UE should prioritize RAR reception over DCP.

· (1) company notes that this can be handled by proper scheduling, as network will be aware of collision and send DCP and C-RNTI in non-overlapping CORESETs.

Question 4) Given RAN1 has not provided a reply LS, continue to postpone discussion regarding coexistence of DRX groups and Power Saving features?

All companies agree to postpone discussion regarding coexistence of DRX groups and power saving features. 

Question 5) Do you agree with RAN1 conclusion, i.e. the flags ps-TransmitPeriodicL1-RSRP and ps-TransmitPeriodicCSI are defined per cell group?
Of the 13 responding companies:

· (10) agree with RAN1 conclusion (i.e. that periodic CSI and L1-RSRP is defined per cell group)

· (3) companies disagree, further noting:

· The need for CSI reporting may differ based on traffic characteristics, and additional flexibility of per-CSI configuration will offer more selective feedback.

· One company suggests that the discussion is still ongoing in RAN1, and the issue should be left open.

Question 6) Can RAN2 confirm the flags ps-TransmitPeriodicCSI and ps-TransmitPeriodicL1-RSRP are independent, and it is possible to control UE to report all types of periodic CSI apart from L1-RSRP (i.e. cri-RSRP and ssb-Index-RSRP)?
All companies (13) agree that RAN1 intention is that the flags ps-TransmitPeriodicCSI and ps-TransmitPeridocL1-RSRP are independent. Furthermore,

· It was suggested by (2) companies that the flag names should be revised.

· The detailed signalling structure may need further discussion as new report quantities introduced beyond Rel-15 may be included (e.g. cri-SINR).



