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1
Introduction

In case of disaggregated gNB architecture, issues exist for a correct prioritization of UE requests resulting from a priority call-back operation. This paper discuses the issue and provides a way forward. 

2
Discussion

When paging is initiated as a result of a priority call, it is expected that the signalling from the UE that was paged is treated with priority as well. That is, prioritize the priority call-back operation. 
However, in the disaggregated gNB architecture, given that admission control takes place in both the gNB-DU as well as gNB-CU, the handling of the paged UE request is not guaranteed to be correct for the RRC procedure that resulted from a prioritized paging (e.g., responding to an incoming call from a priority user).
A typical scenario with disaggregated gNB architecture for answering an incoming priority call would be as follows

· (AMF to gNB-CU) NGAP: PAGING (Paging Priority, 5G-S-TMSI)

· (gNB-CU) 

· Identifies the paging as a priority paging, proceeds to allocate control plane resources with priority.
· (gNB-CU to gNB-DU) F1AP: PAGING (Paging Priority, 5G-S-TMSI)

· (gNB-DU)

· Identifies the paging as a priority paging, proceeds to allocate resources at the air interface above other UE paging as needed.
· (gNB-DU to UE) RRC: PAGING (ng-5G-S-TMSI)
· (UE to gNB-DU) RACH procedure

· (UE to gNB-DU) RRC: RRC SETUP REQUEST (ue-Identity: ng-5G-S-TMSI-Part1, EstablishmentCause)

· The UE sets a EstablishmentCause 
· Issue 1: The EstablishmentCause selected by the UE may not necessarily match a prioritized one service. For instance, “mt-access” although valid depending on the service used (e.g., answering to an incoming call from a priority user), does not explicitly indicate to the network that this request is result of a prioritized paging.

· Observation 1: The existing RRC: EstablishmentCause values do not guarantee that the network is able to identify that an incoming RRCSetupRequest is result of a prioritized paging operation.
· (gNB-DU)

· Checks whether the request is for a prioritized service or due to a prioritized paging and takes it into account for admission control operation.

· Performs admission control operation.

· Issue 2: Given that EstablishmentCause (e.g., “mt-access”) does not guarantee that the network is able to identify the request as result of a prioritized paging, gNB-DU will need to identify the request via some additional means. One possible way is to check whether the ng-5G-S-TMSI-Part1 matches 5G-S-TMSIs which had prioritized paging. 
· Observation 2: a gNB-DU may require to refer to some mechanism beyond checking the RRC: EstablishmentCause to identify that an incoming RRCSetupRequest is a result of a prioritized paging operation.
· (gNB-DU to gNB-CU) F1AP: INITIAL UL RRC MESSAGE TRANSFER (RRC-Container: RRCSetupRequest)
· (gNB-CU)

· Reads the RRC message and performs admission control

· Issue 3: Similar to the gNB-DU operation, the gNB-CU cannot guarantee prioritized handling of this request based on the RRC: EstablishmentCause value alone. Hence the gNB-CU will need to identify the request via additional means, such as checking whether the ng-5G-S-TMSI-Part1 matches 5G-S-TMSIs which had prioritized paging.

· Observation 3: a gNB-CU may require to refer to some mechanism beyond checking the RRC: EstablishmentCause to identify that an incoming RRCSetupRequest is a result of a prioritized paging operation.
· (gNB-CU to gNB-DU) F1AP: DL RRC MESSAGE TRANSFER (RRC-Container: RRCSetup)
· (gNB-DU to UE) RRC: RRC SETUP

· (UE to gNB-DU) RRC: RRC SETUP COMPLETE (ue-Identity: ng-5G-S-TMSI-Part2)

· (gNB-DU)

· Checks whether this RRC message includes the remaining portion of a prioritized 5G-S-TMSI and takes it into account for appropriate prioritization on handling of this message.
· (gNB-DU to gNB-CU) F1AP: UL RRC MESSAGE TRANSFER (RRC-Container: RRCSetupComplete)

· (gNB-CU)

· Checks whether this RRC message includes the remaining portion of a prioritized 5G-S-TMSI and takes it into account for appropriate prioritization on handling of this message.

As it can be seen in the described flow, there is no guarantee with the existing specifications that a call-back resulting from a priority call is treated with the correct priority when performing admission control at gNB-DU and gNB-CU, or assigned control plane resources accordingly. Further, this issue will worsen in case of inter-vendor deployments.

A possible way to tackle this issue is to explicitly indicate from gNB-DU to gNB-CU whether the request corresponds to a priority call-back as part of the Initial UL RRC Message Transfer and UL RRC Message Transfer procedures. For example, via introducing a new Request Priority IE with codepoints matching the Paging Priority IE contents which triggered the priority paging initially over F1. This would map the same treatment also for the UE request.
· Request Priority: ENUMERATED (PrioLevel1, PrioLevel2, PrioLevel3, PrioLevel4, PrioLevel5, PrioLevel6, PrioLevel7, PrioLevel8, ...)
Proposal 1: Add an optional Request Priority IE in INITIAL UL RRC MESSAGE TRANSFER and UL RRC MESSAGE TRANSFER messages.
3
Conclusions
Observation 1: The existing RRC: EstablishmentCause values do not guarantee that the network is able to identify that an incoming RRCSetupRequest is result of a prioritized paging operation.

Observation 2: a gNB-DU may require to refer to some mechanism beyond checking the RRC: EstablishmentCause to identify that an incoming RRCSetupRequest is a result of a prioritized paging operation.

Observation 3: a gNB-CU may require to refer to some mechanism beyond checking the RRC: EstablishmentCause to identify that an incoming RRCSetupRequest is a result of a prioritized paging operation.

Proposal 1: Add an optional Request Priority IE in INITIAL UL RRC MESSAGE TRANSFER and UL RRC MESSAGE TRANSFER messages.
Proposal 1: Add an optional Request Priority IE in INITIAL UL RRC MESSAGE TRANSFER and UL RRC MESSAGE TRANSFER messages.
Proposal 2: Agree on introducing the changes proposed in CR in [1] for F1AP.
References

[1] R3-223609 Priority Call-back Indication (CR TS 38.473), Nokia, Nokia Shanghai Bell

