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1 Introduction

CB: # 55_WUS_LS

- acknowledge scenario; discuss likelihood?

- provide analysis – feedback on network solutions

- RAN2 solution vs. implementation-dependent?

- if RAN2 decides for a specification impact, ok for us?

- Any SA2 impact?

- draft reply LS

(QC - moderator)

Summary of offline disc R3-205539
4722 rev in R3-205540
2 For the Chairman’s Notes
Propose the following:
Agree LS in R3-205540, with final LS to be in xxxx

The scenario can happen, as there is a specific overload condition that requires msg5 reception. Regarding likelihood, we can state “that RAN3 does not expect the scenario to be frequent”.
Solutions have been identified and companies think that either they have no RAN3 impacts or perhaps only stage 2 (to be seen later if needed). Hence RAN3 can respond to RAN2 without expressing a preference.

3 Discussion
3.1 Background
The main statement from RAN2 is as below:

RAN2 has identified another potential issue with the solution described in R2-2004317/S2-2003217 if it is possible for the eNB to release the RRC connection with RRCConnectionRelease without establishing/releasing the S1 connection (e.g. in case of CN overload or MME reset). The UE would be unreachable while it remains camped on this cell or till the UE establishes/resumes RRC connection (i.e. MO data, MO signalling). RAN2 assumes the same issue could also happen in 5GC.

And the action is:

RAN2 respectfully asks SA2 and RAN3 to take the above scenario into account, if it is considered possible, in the final solution.

It is proposed to have a quick round of views on relevant aspects and then attempt to converge on the LS back.
3.2 Scenario and likelihood
First it seems acknowledged in the discussion that the scenario is possible.

From the discussion in [2] and [3], we learn that the scenarios are mainly:

A. Overload from condition linked to UE supporting CP-CIoT only

B. Overload from condition linked to specific PLMN

C. Reset

Moderator comment: while MME overload in general should be relatively rare in a normal network, it seems that scenario A is clear and a direct consequence of the signalling design while affecting only CP-CIoT only UEs. Scenario B is quite arguable and could probably be ignored. Scenario C may indeed happen, although it should not be frequent.

Proposed way forward: Confirm that scenario can happen, and that there is a specific overload condition that requires msg5 reception. Regarding likelihood, a possible suggestion would be to state “that RAN3 does not expect the scenario to be frequent”.

Please provide comments to this below:
	Company
	Comment

	Nokia
	Scenario can happen and should not be frequent

	ZTE
	We think that only scenario A can be decided only after Msg5 reception. Other scenarios can be decided after Msg3 reception.

We are ok with the state “that RAN3 does not expect the scenario to be frequent”.

	Ericsson
	Agree with moderator’s suggestion

	Huawei
	Agree the proposed way forward.

	
	

	
	


Conclusion from 3.2: proposed way forward is agreed.
3.3 Possible solutions and analysis
Three solutions were identified in [2,3]: 
1) eNB disables WUS for a period

2) eNB uses WUS for all WUS supporting UEs for a period

3) RRC signalling to UE at release

4) If paging retransmission is needed, the MME shall not provide the Recommended Cells for Paging as Assistance Data for Recommended Cells IE in the retransmitted S1-AP Paging message to the RAN (S2-2005600, ZTE).
Solution #1 implies a change of SIB WUS indicator. One issue with this approach is that this would trigger SIB acquisition without necessarily any need.

Solution #2 ignores the “last cell” for a period and therefore can be inefficient since WUS is used aggressively in the impacted eNB, even though some of the WUS capable UEs may not be monitoring for WUS. The inefficiency also depends on the timer (typically this would be of the order of the longest periodic TAU cycle). Note on the other hand that there are other scenarios already where the UE is not monitoring WUS, and yet the eNB uses it for the UE. 

Solution #3 is up to RAN2 but theoretically could be the most efficient in terms of WUS usage and UE wake-up behaviour. In this case, basically the UE only monitors WUS if its previous connected period was also in the cell where it was early-released, and it stays in the same cell (and had not performed any re-selections since the first access).
Solution #4 is up to SA2, it will introduce somewhat latency, but it is not essential for the kind of UE in this rare scenario, RAN3 has sent LS R3-204175 to SA2 including “For example, in case MME does not relay the Recommended Cells for Paging IE, the eNB shall use WUS to page the WUS capable UE in the paging area”. 
Moderator comment: RAN3 cannot really decide for solution #3 as this is entirely up to RAN2. On the other hand, the impact of any inefficiencies of the other solutions is also on RAN2 aspects (i.e. air interface efficiency). Therefore, it seems reasonable to describe the solutions but leave the decision to RAN2.

Proposed way forward: Describe solutions at high level but leave decision to RAN2.
Please provide comments to either the analysis or the moderator’s recommendation below:
	Company
	Comment

	Nokia
	Solutions should be described at high level but mention RAN3 aspects such as new gNB behavior for solution 1 and timer for solution 2.

	ZTE
	We can see that the solution #1, Solution#2 and solution#3 are all RAN solutions, which mainly impact RAN2, and Solution#4 is SA2 solution.
In fact, RAN2 and RAN3 have already send LS to SA2 about the issues, and SA2 are discussing the possible solutions(e.g. if the last cell info is not included in S1-AP PAGING message, eNB shall send WUS in TA area; if the paging fails, MME does not include the last cell info in the retransmitted S1-AP PAGING message).
In our view, RAN3 cannot provide RAN3’s own solution.

In the reply LS to RAN2, we suggest that two points shall be captured. One is that RAN3 does not expect the scenario to be frequent, Another is that RAN3 cannot provide RAN3’s own solution and RAN3 is fine with either RAN2 or SA2 decision.

	Ericsson
	Solution#1 is not be the best considering that it would require SI update twice
Solution#2 seems easier as it is a matter of timer configuration after such an event happens.
Solution#3 is quite straight forward, but considering the likelihood of such event, there should be no need to specify anything. 

Solution#4 seems new and up to SA2?
All in all, there is no need for RAN3 to agree on anything, as whatever solution is adopted it will have no impacts on RAN3 specifications.

	Huawei
	For solution 2, “eNB uses WUS for all WUS supporting UEs for a period” not sure which eNB it refers to, is it the eNB related to the last cell stored at MME side, or the eNB related to the last cell stored at UE side? Or all of them?
For solution3, it is straight forward, and it is up to RAN2 to decide if it is ok, note that anyway the last cell WUS solution needs to change Rel-15 UEs.

For solution4, it breaks the whole paging optimization mechanism…and as MME is not aware of the mismatched issue, how can the MME decide to do so?

	Qualcomm
	We think it is ok to describe solutions we discussed and leave decision to RAN2 and/or SA2.


Conclusion from 3.3: General consensus is that RAN3 does not need to agree anything as per proposed way forward. Any remaining issues can be handled in the LS.
3.4 Other aspects
The come-back issue list includes two further aspects

1) If RAN2 decides for RRC solution, or SA2 decides for CN solution, is it ok for RAN3?

2) Any SA2 impact?

For the first aspect, there does not seem to be any direct impact on RAN3 specifications so this should not be a problem. 

For the second aspect, it seems that solution#1,#2, #3 considered are within the RAN, and have no impact in the CN, but solution#4 is within CN and has impact in the CN. 

Proposed way forward: No additional aspects need to be taken into account in this discussion.

Please provide comments to this below:
	Company
	Comment

	Nokia
	At this stage no further aspect. RAN3 impact may be needed depending on RAN2 decision.

	ZTE
	For the first aspect, it will not impact on RAN3.
In the reply LS to RAN2, we suggest that two points shall be captured. One is that RAN3 does not expect the scenario to be frequent, Another is that RAN3 cannot provide RAN3’s own solution and RAN3 is fine for either RAN2 or SA2 decision.

	Ericsson
	Agree with ZTE. There is no RAN3 impacts whatever solution is agreed. Final decision should be up to RAN2

	Huawei
	Agree with Nokia.

	Qualcomm
	Agree with Nokia – at this stage we expect no impact, but whether there is anything can be seen once there is a decision.


Conclusion from 3.4: Companies think that either there are no RAN3 stage 3 impacts or that they should be considered after RAN2 conclusion. Hence for now the proposed way forward is also agreed.
4 Conclusion, Recommendations [if needed]
If needed
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