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Introduction
This email discussion summary includes TEI16 of secondary DRX group for FR1+FR2 CA (12).
Candidate target of email discussion for 1st round and 2nd round 
· 1st round: 
· Stage 0: Session chairs announce the set of email threads (no later than Monday 8am UTC, Apr. 20) 
· Stage 1: Moderators trigger email discussion (Monday  Apr. 20)
· Stage 2: Companies provide comments for the 1st round (Apr. 20 – Wednesday 5pm UTC Apr. 22)
· Stage 3: Moderators summarize the status and possible proposals, recommending what decisions can be made for 1st round. A formal t-doc will be used (Thursday 5pm UTC, Apr. 23)
· Stage 4: After receiving the summary from moderators, session chair may approve documents, make agreements or assign new CRs, WFs, LSs, etc. Session chairs may decide to first allocate tdoc numbers for new CRs/WFs/LSs first so sourcing companies can start the discussion immediately (no decisions will be made on the weekend on those new tdocs). Afterwards, session chair may announce decisions on other tdocs (no later than Monday 8am UTC, Apr. 27)
· 2nd round:
· Stage 5: Companies provide comments for 2nd round and moderators provide second round summary (Monday Apr. 27 – Wednesday 5pm UTC  Apr. 29)
· Note: Formal version of stable tdocs shall be uploaded to the Inbox (except Cat A CRs) before Stage 6
· Stage 6: Session Chair announces close of sessions (no later than 5pm UTC, Apr. 30). Final decisions will be captured in Chairman meeting report ( to be shared after the meeting is closed)
Topic #1: Reply LS to RAN2 on secondary DRX group
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003399
	Apple
	Observation 1: Second DRX group on FR2 CC will not impact any identification/measurement related requirements in DRX status for RAN4, e.g., cell identification on SCC, cell measurement on SCC, deactivated SCell measurement and so on.
Proposal 1: No interruption at transitions between active and non-active during DRX is allowed if dual DRX are configured for FR1+FR2 CA.
Proposal 2: To serve power saving purpose, the secondary DRX group on FR2 CC for FR1 + FR2 CA is only supportable to the UE with per-FR MG capability, and no new interruption requirement will be introduced in RAN4.

	R4-2003400
	Apple
	Reply LS based on discussion paper R4-2003399.

	R4-2004189
	Ericsson
	Observation: The existing NR-DC interruption requirements related to DRX transitions, between active and non-active, and from non-DRX to DRX, can be reused when secondary DRX group is applied in NR CA operation involving FR1 and FR2.  

	R4-2004190
	Ericsson
	Reply LS based on discussion paper R4-2004189.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: applicability of secondary DRX group for FR1+FR2 CA
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1: Applicability of secondary DRX group for FR1+FR2 CA
· Proposals
· Option 1 (Apple, NEC, Huawei, Intel): only for per-FR capable R16 UE 
· Option 2 (Ericsson, MediaTek, Qualcomm, Samsung, OPPO, Nokia): for all R16 UEs
· Recommended WF
· Moderator suggestion: to compromise and accommodate all the comments from companies, we suggest that in reply LS RAN4 doesn’t preclude the “UE without per-FR MG capability” for this dual DRX feature, but RAN4 just shares some observations with RAN2, e.g., “UE without per-FR MG capability” cannot take advantage of power saving gain when using this dual DRX, and then let RAN2 to decide how to use this feature.
Sub-topic 1-2: RRM requirement impacts of secondary DRX group for FR1+FR2 CA
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2-1: Impacts on identification/measurement related requirements in DRX status for RAN4, e.g., cell identification on SCC, cell measurement on SCC, and deactivated SCell measurement
· Proposals
· Option 1(Apple, MediaTek, NEC, Qualcomm, Samsung, OPPO, Huawei, Intel): No impact 
· Option 2 (Nokia): premature to conclude.
· Recommended WF
Tentative agreements (based on majority view)
· Option 1(Apple, MediaTek, NEC, Qualcomm, Samsung, OPPO, Huawei, Intel): No impact 


Issue 1-2-2: Impacts on interruption requirement 
· Proposals
· Option 1(Apple, MediaTek, NEC, Samsung, OPPO, Huawei): 
· Reuse same requirement from NR-DC, EN-DC and NE-DC, i.e., no interruption at transitions between active and non-active during DRX is allowed if dual DRX are configured for FR1+FR2 CA.
· Option 2(Ericsson, Qualcomm, Nokia): 
· No interruptions from serving cell(s) in FR1 to serving cell(s) in FR2 or vice versa are allowed due to different DRX parameters if UE is per-FR gap capable (independentGapConfig)
· Interruptions from serving cell(s) in FR1 to serving cell(s) in FR2 or vice versa are allowed if the UE is not capable of per-FR gap. In this case, the interruptions shall be the same as defined in sections 8.2.1.2.1 and 8.2.1.2.2 in TS 38.133 for the UE which is not capable of per-FR gap.
· Recommended WF
· Need more discussion.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Apple
	Issue 1-1: propose option 1, because if per-UE MG capable UE is considered and no interruption is allowed for dual DRX case, UE cannot take any advantage of power saving. If we allow interruption in dual DRX, it will be big impact to UE and network performance because this interruption might be inside the DRX on-duration time and damage the PDCCH monitoring.
Issue 1-2-2: propose option 1. This shall be treated as same as in LTE and in R15 NR, that means no interruption shall be allowed in dual DRX case. If we allow interruption in dual DRX, it will be big impact to UE and network performance because this interruption might be inside the DRX on-duration time and damage the PDCCH monitoring.
New comment for Issue 1-1:
to MediaTek, our concern is: if this feature is also applied to per-UE MG capable UE and no interruption is expected within the DRX on-duration time, it will require UE to do the RF adjustment(DRX transition between active and inactive) for both FR1 and FR2 CCs at the same time, and if that’s the case, there is no power saving benefit to use dual DRX compared with single DRX. Why RAN2 introduce this feature is to let UE perform the DRX transition between active and inactive on FR1 CC and FR2 CC individually to save the power (since the FR2 CC on-duration time might be much shorter than FR1 CC). So we propose to only apply this feature to per-FR MG capable UE to achieve both power saving and non-interruption goals. Or we can consider per-FR MG or per-UE MG capability as a capability indication to network for whether this dual DRX feature is supported or not by UE.

	MTK
	Issue 1-1: Applicability of secondary DRX group for FR1+FR2 CA
Support Option 2
The signalling should be applicable to all kinds of UEs. We understanding the interruption requirement may be different for UE supporting per-FR gap and not supporting per-FR gap, but this is the discussion in UE requirement not signalling applicability.
Comment to Apple: 1) There is still some power saving gain if UE does not needs to blindly detect PDCCH, although we agree that switch-off the RF can save even more. 2) UE already needs to consider some more factors to decide whether to switch of its RF. For an example, whether to perform intra or inter-freq measurement before go to sleep. So we do not see the difficulty for UE to turn off the RF for FR1 and FR2 at the same time. Perhaps we can first conclude Issue 1-2-2 before Issue 1-1?
Issue 1-2-1: Impacts on identification/measurement related requirements in DRX status for RAN4, e.g., cell identification on SCC, cell measurement on SCC, and deactivated SCell measurement
Support Option 1.
Issue 1-2-2: Impacts on interruption requirement
We think companies have the consensus on per-FR gap UE: interruption is not allowed.
Regarding UE supporting only per-UE gap, RAN4 needs to decide whether UE is allowed to cause additional interruption due to shorter drx-InactivityTimer and drx-OnDurationTimer in FR2 CCs. Our preference is No. Because UE already has very limited slots for data transmission/reception in DRX mode, allowing interruption during DRX on duration means actually a very high probability of missed ACK/NACK. This cause problem for both network and UE under DRX. 
Regarding the requirement, we are not sure if existing requirement can be applied or not, because the missing ACK/NACK was defined under no DRX operation. In our understanding, RAN4 needs to create a new section to clearly say that interruption to FR1 NR CCs and EUTRAN CCs is not allowed for this feature.

	NEC
	Our preference below comes from the motivation of finishing this work in R-16.  
Issue 1-1: Applicability of secondary DRX group for FR1+FR2 CA
We support option 1. In our understanding we feel this depends on Issue 1-2-2. If interruptions are allowed during on-duration, then it can be applicable for all R-16 UEs, else it is only applicable for UEs with per-FR capability.  
Issue 1-2-1: Impacts on identification/measurement related requirements in DRX status for RAN4, e.g., cell identification on SCC, cell measurement on SCC, and deactivated SCell measurement
Support option 1,
Issue 1-2-2: Impacts on interruption requirement
Our preference is option 1. Mainly because, existing requirements cannot be applied to this case and RAN4 need to develop new requirements, considering R-16 timeline we think we do not have time to discuss this. Hence, at least for R-16 we would like secondary DRX group operation to limit to per-FR capable UE. 

	Ericsson
	Issue 1-1: 
we prefer to define requirements for all UEs i.e. regardless of whether it supports per FR gaps or not.
Issue 1-2-1: 
We support option 1
Issue 1-2-2:
Option 2 i.e. for UE not capable of per FR gaps, there will be interruption across the FR

	Qualcomm
	Issue 1-1: we support Option 2, feature should be applicable to all UEs.
Issue 1-2-1: Support Option 1
Issue 1-2-2-: We support Option 2 partially, no interruptions allowed for UEs capable of per FR gaps. We should discuss further to what extent interruptions for UEs not capable of per FR gaps are needed.

	Samsung
	Issue 1-1: Option 2, or in other words, no need to discuss the applicability of secondary DRX group for FR1+FR2 CA, since no requirement difference will be expected for per-FR MG capable UE and per-UE MG only capable UE. Since no different UE requirement will be expected, and NW should not be restricted with applicability rule for certain group of UEs. From UE perspective, if UE is per-UE MG capable only, even NW configure 2nd DRX group, there is no UE behavior difference since no interruption is allowed as mentioned by both Ericsson and Apple’s paper, in other words, not defining applicability rule which makes the specification complex will not give the benefits to UE at all. 
Issue 1-2-1: No impact. 
Issue 1-2-2: Option 1. Same understanding as Apple, and based on our understanding, for NR-DC, the general requirement description “For a UE which does not support per-FR measurement gaps, interruptions to the PCell and activated SCell may be caused by SCells on any frequency range. For UE which support per-FR gaps, interruptions to PCell, PSCell and activated SCell may be caused by SCells on the same frequency range as the victim cell.” can not be applied to “When both PCell and PSCell are in DRX, no interruption is allowed.”. Hence, no interruption should be applied in this case.

	OPPO
	Issue 1-1: Support option2, though share the similar concern as Apple on interruption within DRX on-duration time for UE not capable of per FR gaps.
Issue 1-2-1: Support option 1.
Issue 1-2-2: Support option 1, e.g., no interruption is allowed during DRX if dual DRX are configured for FR1+FR2 CA. Also agree with no interruptions allowed for UEs capable of per FR gaps. 

	Huawei, HiSilicon
	Issue 1-1: support option1. For per-UE gap capable UE, UE will switch off RF at the last end of the FR1 DRX duration. It means that there is no power saving gain by introducing secondary DRX in FR2.
Issue 1-2-1: Option 1.
Issue 1-2-2: Option 1. In R15, no interruption is allowed transitions between active and non-active during DRX when independent DRX is configured for SCG and MCG. As the same way, the No interruption at transitions between active and non-active during DRX is allowed for dual DRX configuration in R16.

	Intel
	Issue 1-1: Applicability of secondary DRX group for FR1+FR2 CA
We support option 1. For UE without per-FR gap capability will cause interruption to other serving cells. The advantage of secondary DRX will be compromised.  
Issue 1-2-1: Impacts on identification/measurement related requirements in DRX status for RAN4, e.g., cell identification on SCC, cell measurement on SCC, and deactivated SCell measurement
We support option 1.
Issue 1-2-2: Impacts on interruption requirement 
It depends on issue 1-2-1. If we only apply this to per-FR capable UE then existing interruption can be reused.

	Nokia
	Sub-topic 1-1: Issue 1-1: Applicability of secondary DRX group for FR1+FR2 CA
If this is to be supported, it seems most reasonable to support it for all UEs. If only part of the UEs support the feature it increases the network complexity. It would of course be simpler from impact point of view only to define it for FR2 for devices supporting Per-FR GPs as then the independently running DRX cycles would not impact not impact each other. Known impact would e.g. be interrupts due to start/stop of UE RF. 
Option 2
Sub-topic 1-2: Issue 1-2-1: Impacts on identification/measurement related requirements in DRX status for RAN4, e.g., cell identification on SCC, cell measurement on SCC, and deactivated SCell measurement
This is very difficult to estimate precisely. However, in one example if the UE is a Per-UE capable UE causing cross-DRX cycle interrupts in an unpredictable way, it may be difficult to conclude at this stage that there wouldn’t be any impact on measurement etc. E.g. if an interrupt of (unknown) certain length collides with SSB/SMTC this could lead to loss of measurement occasion. How severe such impact might be is also open. But it could be premature to conclude no impact (although it may be rather small). 
Option 2.
Sub-topic 1-2: Issue 1-2-2: Impacts on interruption requirement
support this option. This seems to be providing a viable solution and could address Issue 1-2-1 assuming RAN4 agrees to follow the rules of those sections and hence not address any potential measurement impact (left for UE implementation)
Option 2


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2003400
(LS)
	Samsung: As we commented above, the 3rd bullet is not necessary and no need to introduce new applicability rule to complicate the specification. 
For 2nd bullet, we shared the same observation as Apple, and RAN4 may like to discuss the impacted requirement further; however, considering RAN2 is asking RAN4’s check on “zero or very little impacts to RAN1 and RAN4”, we suggest RAN4 need to reply explicitly by adding “while RAN4 expected limited RAN4 RRM requirement impact accordingly.”

	
	Company B

	
	

	R4-2004190 (LS)
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1-1
	Issue 1-1:
Candidate options:
· Option 1 (Apple, NEC, Huawei, Intel): only for per-FR capable R16 UE
· Option 2 (Ericsson, MediaTek, Qualcomm, Samsung, OPPO, Nokia): for all R16 UEs

Moderator suggestion: 
To compromise and accommodate all the comments from companies, we suggest that in reply LS RAN4 doesn’t preclude the “UE without per-FR MG capability” for this dual DRX feature, but RAN4 just shares some observations with RAN2, e.g., “UE without per-FR MG capability” cannot take advantage of power saving gain when using this dual DRX, and then let RAN2 to decide how to use this feature.
Recommendations for 2nd round:
Need more discussion. Apple will revise the reply LS to capture comments from companies, and 2nd round discussion could be based on this reply LS.


	Sub-topic#1-2
	Issue 1-2-1:
Tentative agreements (based on majority view)
· Option 1(Apple, MediaTek, NEC, Qualcomm, Samsung, OPPO, Huawei, Intel): No impact 
Recommendations for 2nd round:
Since Nokia has comment on option 1, we can continue discussion on this tentative agreement. Apple will revise the reply LS to capture comments from companies, and 2nd round discussion could be based on this reply LS.

Issue 1-2-2:
Candidate options:
· Option 1(Apple, MediaTek, NEC, Samsung, OPPO, Huawei): 
· Reuse same requirement from NR-DC, EN-DC and NE-DC, i.e., no interruption at transitions between active and non-active during DRX is allowed if dual DRX are configured for FR1+FR2 CA.
· Option 2(Ericsson, Qualcomm, Nokia): 
· No interruptions from serving cell(s) in FR1 to serving cell(s) in FR2 or vice versa are allowed due to different DRX parameters if UE is per-FR gap capable (independentGapConfig)
· Interruptions from serving cell(s) in FR1 to serving cell(s) in FR2 or vice versa are allowed if the UE is not capable of per-FR gap. In this case, the interruptions shall be the same as defined in sections 8.2.1.2.1 and 8.2.1.2.2 in TS 38.133 for the UE which is not capable of per-FR gap.
Recommendations for 2nd round:
Need more discussion. Apple will revise the reply LS to capture comments from companies, and 2nd round discussion could be based on this reply LS.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2003400
(LS)
	to be revised

	R4-2004190 (LS)
	To be noted



Discussion on 2nd round (if applicable)
Issue 1-1: Applicability of secondary DRX group for FR1+FR2 CA
	Company
	2nd round comment

	
	



Issue 1-2-1: Impacts on identification/measurement related requirements in DRX status for RAN4, e.g., cell identification on SCC, cell measurement on SCC, and deactivated SCell measurement
	Company
	2nd round comment

	
	



Issue 1-2-2: Impacts on interruption requirement 
	Company
	2nd round comment

	
	



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”







