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Discussion and decision
1 Introduction
At RAN2#110-e CRs in [1]

 REF _Ref47364791 \r \h 
 \* MERGEFORMAT [2] to introduce stage 2 and 3 changes to RAN2 specifications to restrict WUS usage to last used cell were postponed because of the followng issues identified with SA2 solution:
· During eNB change due to handover or reestablishment, the source eNB provides the UE-CapabilityRAT-ContainerList to the target eNB but the UE-RadioPagingInfo(-NB) IE is not passed from source to target eNB. This means, after inter-eNB connected mode mobility the target eNB does not know whether UE supports WUS. Provided this feedback to SA2 in [3].
· 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. SA2 and RAN3 were notified of this issue in [4].
This document looks at how RAN2 can proceed forward.

2 Discussion
2.1 Issue 1 – Target eNB unaware of UE WUS capability
For issue 1 RAN2 has proposed to SA2 that solution to this issue involving UE capability retrieval is undesirable. Therefore, RAN2 can assume SA2 will come-up with a solution that not only does not involve using UE capability procedure nor any solution that involves RAN2 signalling changes.

Proposal 1:
Consider solution for issue 1 does not require any RAN2 specification changes.

2.2 Issue 2 – eNB releases RRC connection without establishing S1 connection

There are various options to ensure both UE and serving eNB are synchronized on WUS usage and three options are discussed in this section.

2.2.1 Option1 eNB disables WUS for a period

A fairly simple solution is for the affected WUS-supporting eNB, that for some reason released UE without providing the required information to the MME, to disable WUS support (i.e. stop the associated SIB indication and paging with WUS) for a configurable period, commensurate with the largest TAU period.

This solution only affects specific eNBs for a time, and it can be applied to all scenarios including possibly new ones.

Pros: 
· Solution has no impact on specification.

Con: 

· All UEs in the cell will need to update their SIB2, SIB2-NB and SIB22-NB.

· All WUS capable UEs would not use WUS until WUS is re-enabled in the cell, which could be many days.

2.2.2 Option 2: eNB uses WUS for all WUS-supporting UEs for a period

This is the reverse of the solution in 2.2.1, i.e. the affected eNB proceeds to always use WUS for WUS supporting UEs, again for a period commensurate with the largest TAU period. During this time, the eNB ignores the “last cell” information if received. This solution can be applied to all scenarios including possibly new ones. If eNB serving more than one PLMN then eNB should be able to use this approach when paging UEs of the relevant PLMN,

Pros: 

· Solution has no impact on specification.

· Only UEs belonging to the affected PLMN are affected.

Con: 

· False wake-up would occur for a period time for UEs belonging to the affected PLMN.
2.2.3 Option 3: Dedicated signalling to UE in RRC Release
In this option, the eNB includes an indicator in the RRC release message to the UE if eNB was not able to provide the “last cell information” to the MME at release. The UE that receives this indication then continues to assume WUS usage state in this cell is same as it was before UE initiated this RRC connection i.e. if UE was using WUS in this cell before it initiated RRC connection then it continues to use WUS, otherwise it does not use WUS. Obviously, a non-WUS supporting UE would ignore the indicator. Assumption is WUS supporting UE that does not support the new indicator would also not support WUS usage only in the last cell hence this solution does not create a problem.

. Pros: 

· Only UE released without associated S1 interactions (i.e. setup/release or resume/suspend) is impacted.

· Most optimal solution from power point of view.

Con: 

· Solution has impact on specification.

Summary

This document reviewed the issues identified with system level support of WUS and proposes solutions.
Proposal 1:
Consider solution for issue 1 does not require any RAN2 specification changes.

From the three options highlighted above, the first two have no impact on UE implementation but solution 2 has impact on WUS capable UEs belonging to the affected PLMN and solution 2 does not require any SIB update. . If the issue identified by RAN2 in [4] is a very rare occurrence (e.g. no more than once a year) then solution 2 is the simplest and least impact to UE operation.

Observation 1:
Using WUS for all UEs belonging to an affected PLMN has least specification impact.

Proposal 2:
If issue 2 is a rare occurrence then RAN2 should consider solution 2 as the way forward.

If the issue identified by RAN2 in [4] is considered a frequent occurrence (e.g. more than twice a year) than solution 3 better.

Proposal 3:
If issue 2 is a frequent occurrence then RAN2 should consider introducing RRC signaling to indicate WUS UE to continue the same behaviour regarding use of WUS as if the previous access had not taken place.
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