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[CB] Offline discussion #701 (Qualcomm) To conclude whether to include in the SA2 LS that the MME should also be aware of WUS in Rel-15, and how to address use of WUS with mobility. Draft the LS. 

1 Discussion so far

R2-1914472
Discussion on WUS assistance indication LS from SA2 and Rel-15 WUS
NTT DOCOMO INC.
discussion
Rel-16
LTE_eMTC5-Core, NB_IOTenh3-Core
Proposal 1: Reply to SA2 LS indicating that the MME should also be aware of WUS in Rel-15.
· HW thinks we sent the LS a few meetings ago on R15 WUS awareness and we need to reply about mobility. 

· QC agree in general with the discussion and there should be a R15 solution for MME to know whether UE is using WUS. Also it would be better for NW to have control over when the UE uses WUS in the mobility case.
· Ericsson thinks we have 2 issues to solve.

· QC thinks that in Rel-15 there is no way to make WUS beneficial for UEs, so we either need to make MME aware of WUS support, or UEs won’t use Rel-15 WUS. HW think that MME being aware of WUS use in a cell could be enough. 

· DoCoMo think MME needs to take into account the WUS use, maybe per cell is enough. QC don’t think per cell is good enough because e.g. voice-centric UE reachability may be impacted.

· HW think it is too late to change NAS for Rel-15.

· ZTE thinks MME needs to be aware of the eNB and UE support of WUS, then it can act accordingly but this can also be left to implementation rather than having signalling changes.

· Ericsson thinks neither eNB nor UE support needs to be known to the MME.

· Intel is fine with the proposal because Rel-15 was not considered after the previous LS.

· Huawei think there is an indication agreed in NAS which tells the MME whether the UE supports grouping or not, it doesn’t indicate Rel-15 capability. If the UE doesn’t indicate this then a probability can’t be assigned.

· QC wonder whether it should be possible on a per-UE basis to disable WUS? ZTE thinks not.

R2-1915319
Discussion on SA2 reply LS on WUS assistance information
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core, NB_IOTenh3-Core

Proposal 1: From RAN2 point of view, the negative impact from highly mobile UEs in multiple cells due to paging escalation can be avoided by only using WUS in the “last connected cell”.

Proposal 2: WUS is only used in the “last connected cell” in Rel-15 and Rel-16.

·  QC wonder how NW knows whether or not to use WUS, if UE moves then WUS cannot be used. HW think the MME has a container indicating the last cell visited, then WUS can be used only on that cell for that UE. 

· Ericsson thinks that certain UEs could be put in a separate group to avoid impacting all UEs.

· Intel thinks there is a backwards compatibility issue. Also Intel wonders why there is no issue for stationary UEs.

· Sony wonders what the highly mobile UE is and whether this would mean WUS is only supported for stationary UEs. HW thinks there is a trade-off between mobile UE being able to benefit from WUS, and impacting other stationary UEs being woken because of that. QC agree that the main issue is not the UEs being paged, but the other UEs being woken due to that.

R2-1915614
[DRAFT] Reply LS on assistance indication for WUS
Qualcomm Incorporated
LS out
Rel-16
NB_IOTenh3-Core, LTE_eMTC5-Core
To:SA2, CT1, RAN3

[CB] Offline discussion #701 (Qualcomm) To conclude whether to include in the SA2 LS that the MME should also be aware of WUS in Rel-15, and how to address use of WUS with mobility. Draft the LS. 

R2-1915320
[Draft] Reply LS on WUS assistance information
Huawei
LS out
Rel-16
LTE_eMTC5-Core, NB_IOTenh3-Core
To:SA2, RAN3,

R2-1914473
[DRAFT] Reply LS on assistance indication for WUS
NTT DOCOMO INC.
LS out
Rel-16
LTE_eMTC5-Core, NB_IOTenh3-Core
To:SA2, CT1, RAN3

2 How to reply to SA2

The intention is to reply on two aspects related to WUS.
1. Mobility impact on WUS efficiency
2. Lack of MME awareness of WUS on WUS efficiency

Some companies  view is that one or both of the above

 have negative impact on UEs using WUS.

2.1 Mobility impact on WUS efficiency
Companies in RAN2 agree mobility can make WUS less useful hence solutions were proposed in R2-1915319 and R2-1915801. Some issues with the proposed solutions have been identified.
Some companies also think there can be other uses cases, e.g. UEs paged very frequently, where WUS usage by one UE would have negative impact on other UEs using WUS. 

Question 1: Should SA2 consider system level design to control usage of WUS by a mobile UE? Provide justification for your answer.
	Company
	Answer (Yes/No)
	Justification

	Qualcomm
	Yes
	A generic solution will be future proof for disabling use of WUS by a UE.

	Vodafone
	Yes, based on  use of R2-1915319 (HW) and R2-15806 (VF).
	SA2 can correct frozen specifications in Rel-16 and earlier, but, starting on SA2 system design work for Rel 15 is unrealistic. The system changes in R2-1915319 (HW) and 15806 (VF) are a suitable basis for a system solution with minimal impact on R15 SA2 workload and specifications and which could be enhanced in future releases.

	NTT DOCOMO, INC.
	No
	Agree with Vodafone that the solution can be implemented at the RAN2 level and minimize impact on SA2. In that regard, if we decide to go this route, all that we should let SA2 know is that RAN2 is implementing a solution and that further work is not required in SA2, hence a “No” for this response.

	Nokia
	Yes
	System level solution is needed to avoid the impact of sending WUS in multiple cells when the paging is sent in multiple cells as part of paging escalation. Changing the UE behaviour for Rel-15 to disable WUS reception in non last connected cell would be temporary solution, as we lose the benefit of WUS for mobility UE WUS for mobile UE is also needed for some use-case. Instead common solution without impacting the WUS benefit of mobile UE is prefered. 

	Huawei
	No
	We do not see how this will solve the mobility issue and the issue identified in the proposal in R2-1915319, i.e. how to handle UE very mobile at some time and stationary for other time. 

For Rel-16, it is possible to isolate UEs that are mobile (as defined in R2-1915319) in separate group(s) to avoid impacting other UEs.

	Sequans
	Yes
	We could solve much of the issue “in house”, but a more general solution could be beneficial and may be less painful to implement. Let’s ask SA2 what they are capable of doing first; we can present the outline of the RAN2 solution.

	Ericsson
	No
	We do not think a system level solution, as suggested above, would address the issue regarding the impact due to mobile UEs. But a RAN level solution would be able to do so as discussed online. For Rel-15, WUS can be disabled for UEs that are mobile as proposed in R2-1915319 and for Rel-16 such UEs can be grouped in a separate group as proposed in R2-1915319 and R2-1915801.

	ZTE
	No
	Firstly, we understand when SA2 discuss this issue that whether the UE is highly mobile/ static affect the efficiency of WUS paging mechanism, they mainly consider solution based on the R16 WUS grouping, e.g, paging probability-based WUS grouping. So we agree with Vodafone and NTT DOCOMO and think there has no intention to have SA2 system design work for Rel 15.

Even for R16, we also agree with HW that the issue identified in the proposal in R2-1915319 cannot be handled by the system level solution suggested above. Therefore, we also prefer RAN level solutions. Solutions in R2-1915319 and R2-1915801 can be further discussed. 


2.2 Lack of MME awareness of WUS on WUS efficiency
Some sompanies in RAN2 agree if MME is not aware of WUS and MME always pages UE in many cells right from the start

 then this can have negative impact on UE’s using WUS. MME can use paging escalation (i.e. try last cell first, then increase to adjacent cells and so on) as a generic mechanism to avoid impacting WUS using UEs in other cells. Blindly using paging escalation can lead to increased time to reach a UE e.g. Cat M1 UE supporting voice service and WUS, and this can have negative service impact. For this reason it may be beneficial for MME
 to apply different paging escalation scheme for UEs using WUS

. From Release 16 MME can be aware of UE support for WUS.

Question 1: Should SA2 introduce WUS awareness from Release 15? Provide justification for your answer.

	Company
	Answer (Yes/No)
	Justification

	Qualcomm
	Yes
	The actual solution can be left to SA2 e.g. whether WUS indication at NAS, eNB sends ndication via S1 interface after receiving UE capability.

	Vodafone
	Yes
	a) ALL the MMEs connected to the eNB for a specific RAT need to know if any eNBs connected to that MME are using WUS. Then the MME should try to avoid immediately paging in all cells in the TAI list for services that have no latency constraint. 
b) If WUS is used by an eNB, then, for the “mobility solution” (in R2-1915319) of the UE only using WUS in the cell of RRC Connection Release/Suspend, the MME shall implement the OPTION of including the “last used cell” in the S1-AP paging message. 

	NTT DOCOMO, INC.
	Yes
	Agree with Qualcomm. Additionally, as discussed in our paper, we are concerned that without MME awareness of Rel-15 WUS, there would be negative impact to paging strategies and core network buffers.

	Nokia
	Yes
	Solution should be left to SA2. 
SA2 can consider use of UE capability enquiry mechanism specified in section 18 of 36.300 in the procedure whenever applicable to obtain the WUS capability of the UE. 

Obtaining this WUS support via NAS level signalling is better solution than relying on forwarding of this capability from ENB.

	Huawei
	Yes
	We think that MME being aware of WUS usage in a cell can be helpful to adapt the paging strategy, this can be indicated on S1 interface or by OAM. 

We are not convinced of the need for the awareness on a UE basis. The MME is aware of voice centric UE.

	Sequans
	Yes
	Seeing the negative implications of not having this awareness on NW and UEs, MME WUS awareness would be highly beneficial.

	Ericsson
	No
	RAN2 has discussed this earlier and sent a LS to SA2, CT1 and RAN3 in RAN2#107. In the LS, the following observation was captured: if the MME is not aware whether UE being paged is using WUS, MME may have a wrong understanding on when the UE will actually be paged. We do not think there is a need to send yet another LS regarding this issue.

	ZTE
	Yes
	Generally we have similar view as Huawei and think it’s enough for the MME to learn WUS usage in a cell by OAM. We slightly correct our online comment and now we think it’s unnecessary for the MME to be aware of UE WUS capability or whether UE uses WUS (e.g., via NAS signalling). 

But such MME awareness is not for the mobility UE issue. It’s for another identified issue in last RAN2 meeting (as mentioned by Ericsson), e.g., if the MME is not aware that the UE is being paged using WUS, then the MME may have a wrong understanding on when the UE will actually be paged (e.g., when numPOs is larger than 1). MME may incorrectly buffer paging and send paging after the WUS occasion. For this issue, MME can learn WUS usage in a cell by OAM and can always send WUS before start of PTW (before the WUS occasion) in such cell.

Finally, we agree with Ericsson no need to send additional LS to SA2.


3 Summary and Conclusion

Question 1: Should SA2 consider system level design to control usage of WUS by a mobile UE?
Response: Yes - 3, No - 5.

There is divided opinion on the best solution to address the issue of impact on other UEs using WUS by mobile UE using WUS but there is consensus that an issue exists and should be resolved:

Proposal 1: 
Inform SA2 that RAN2 recognise the issue created by a mobile UE using WUS but RAN2 could not conclude a solution. RAN2 recognise for R16 the proposed NAS signalling for WUS allows for network to disable WUS usage by a UE.

Question2: Should SA2 introduce WUS awareness from Release 15?

Response: Yes – 7, No - 1.
There strong consensus MME needs to be aware of WUS usage in a cell. Some companies consider this awareness can be at cell level while other’s think it needs to be at UE level. Given that any solution, be at cell level or UE level, has to be discussed and selected by SA2 it is proposed to convey the following to SA2.
Proposal 2: 
RAN2 re-discussed the issue of lack of MME awareness of WUS usage in R15 and the negative impact it will have on other UEs using WUS, RAN2 ask SA2 to consider introducing WUS awareness in MME from Release 15.

�This is rapporteur’s view.


�It is not just the rapporteur’s view … but  changed it to ‘Some companies …’


�This is rapporteur’s view, not the outcomes of RAN2 discussion


�Agree. Isn’t it contradictory to mention that some issues with the proposed solution have been identified, referring to the case where WUS would be disabled for mobile UEs, yet stating that it would be beneficial if use of WUS can be disabled per UE? It would be good if the intention is clarified reflecting the view in RAN2.    


�Changed it to ‘Some companies’


�This is rapporteur’s view.


�Disagree, this is also the view of other companies.


�This is rapporteur’s view.


�Is this described somewhere?


�Does it need to be described. Point is that there may be paging escalation schemes implemented already for normal LTE UEs and this scheme may not be suitable for UEs using WUS. This is what I intended to save. 
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