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Introduction

During RAN3#101bis, RAN Paging failure in case of gNB-CU-UP/CP deployment was described in [1]. Due to lack of time this topic was not discussed online. In this contribution, the problem is acknowledged, and different solutions are discussed. 
2
Discussion

To summarize the issue described in [1], it is needed to describe the gNB-CU-UP and gNB-CU-CP behaviour in case of UP data arrival for a UE in RRC_INACTIVE. The following steps are simplified:
1. gNB-CU-UP receives a DL UP packet for a UE in RRC_INACTIVE

2. gNB-CU-UP sends a DL DATA NOTIFICATION message to the gNB-CU-CP

3. gNB-CU-CP pages the UE by sending a XnAP RAN PAGING message to neighbour gNB(s) in the RNA
4. However, for whatever reason, UE is not responding, and the paging fails
According to [2], the NG-RAN has 2 possibilities, based on local configuration in NG-RAN:

1. Keep the N2 connection active
2. initiate the AN Release procedure (see TS 23.502 [3], clause 4.2.6)

Then the first question to be answered is: Which node (i.e. gNB-CU-CP or gNB-CU-UP) is in charge of taking that decision.

2.1 Which node oversees the decision

As discussed in [1], the gNB-CU-CP solution has a much lower signalling impact on E1 (e.g. existing messages can be reused) compare to the gNB-CU-UP solution. Furthermore, the actions regarding the Bearer Context management are taken by the gNB-CU-CP. It is therefore proposed that the NG-RAN behaviour in case of RAN Paging failure, when NG RAN has only pending user plane data for transmission, is decided in the gNB-CU-CP.
Proposal 1: Agree that the NG-RAN behaviour in case of RAN Paging failure, when NG RAN has only pending user plane data for transmission, is decided in gNB-CU-CP
Taking this proposal into account, 3 different solutions can be foreseen for this issue.
2.2 Comparison of different solutions

The first solution would be to do nothing in terms on signalling (i.e. implicit solution). One can argue that the gNB-CU-UP is aware that the UE has been paged (i.e. it received DL UP data for a UE in INACTIVE and send DL DATA NOTIFICATION message to the gNB-CU-CP). In case of RAN Paging failure, if the gNB-CU-CP decides to release the Bearer Context, the gNB-CU-UP will receive a BEARER CONTEXT RELEASE COMMAND message. If the gNB-CU-CP decides to keep the UE in RRC_INACTIVE, the gNB-CU-UP will not receive anything. Therefore, and after some time, it can assume that the RAN Paging has failed, and that the DL UP data can be discarded. It is also assumed that the buffered DL UP data has a validity timer, which will expire after some time. For this solution, no new signalling would be needed. Some procedural text or stage-2 (regarding RAN Paging) might be needed to clarify this behaviour.
The second solution is the one proposed in [1]. It adds a new IE in BEARER CONTEXT MODIFICATION REQUEST.

The third solution would be to reuse the Bearer Context Status Change IE. In case the RAN Paging fails, the gNB-CU-CP will send a BEARER CONTEXT MODIFICATION REQUEST message to the CU-UP, with the Bearer Context Status Change IE set to “Suspend”. As the Bearer Context was already suspended, the gNB-CU-UP will assume that the RAN Paging failed, and that the DL UP data shall be discarded.
To summarize, the 3 solutions are:
1. Implicit solution

2. gNB-CU-CP send BEARER CONTEXT MODIFICATION REQUEST with a new IE 

3. gNB-CU-CP send BEARER CONTEXT MODIFICATION REQUEST with Bearer Context Status Change IE set to “Suspend” 

The described issue could probably be solved implicitly by the expiration of assumed timers for an UE that is already in RRC_INACTIVE. However, an explicit signaling option is always clearer and may avoid interoperability issues in some cases. It could be preferable if it is short and re-using existing elements. Solutions 2 and 3 are aligned with this reasoning, but solution 2, although low, have an impact on E1 signalling.
It is therefore proposed to select solution 3 and agree the attached CR.

Proposal 2: Agree solution 2 (i.e. using Bearer Context Status Change IE)
Proposal 3: Agree CR in [3]
3
Conclusion

Proposal 1: Agree that the NG-RAN behaviour in case of RAN Paging failure when NG RAN has only pending user plane data for transmission, is decided in gNB-CU-CP
Proposal 2: Agree solution 2 (i.e. using Bearer Context Status Change IE)
Proposal 3: Agree CR in [3]
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