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1
Introduction

RAN3 received an LS from TSG RAN#83 in RP-190730 [1] with the following taks:

The TSG RAN would like to ask RAN3 to complete for rel-15 by RAN #84, the Network Sharing support. In particular, for disaggregated gNB, the work should progress on both the “common interface” and the “Per PLMN interface”. The common interface solution should not be restricted to disaggregate gNB (Xn, X2 and F1 interfaces). This is in order to enable adequate logical architecture, appropriate transport handling.

NG-RAN logical architecture may be clarified, if needed.

Obviously, TSG RAN wishes both solutions to be part of Rel-15.

This document concentrates on PLMN specific interface.

2
Discussion
2.1
Architecture for PLMN specific F1 interfaces - 
The main application for PLMN specific interfaces is to allow support of geographically distributed, PLMN specific gNB CUs, as discussed e.g. in R3-186859.

We have discussed in the past also the logical architecture especially for PLMN specific F1 interfaces. TS 38.401 §6.1.1 clearly specifies the cardinality between DUs and CUs, stating that One gNB-DU is connected to only one gNB-CU. It is assumed that also for the PLMN specific interface approach, no one intends to change this principle. The consequence would be that the PLMN specific F1 interface instances would terminate in different, PLMN specific F1 interface terminations. Having in mind the difficulties of reaching a common understanding how a related architecture should be depicted we would propose to not further discuss this topic and concentrate on protocol functions necessary to support geographically distributed gNB-CUs.

Observation 1:
It is difficult to reach a common understanding in RAN3 how an architecture for PLMN specific F1 interfaces should be depicted. We should rather concentrate on specifying necessary F1(X2/Xn) protocol functions.

2.2
DU’s ability to “read” Msg3/Msg5 content

DU and CU are both responsible for encoding respective parts of RRC messages, i.e. both, the CU and DU implementations are able to deal with encoded RRC message/IE content. In order to select the proper interface instance at RRC connection establishment, the DU would need to interpret Msg3 and the contained 5G-S-TMSI (fraction), in case of initial Registration, also content of Msg5 needs to be interpreted (carrying the MSBs  of the 5G-S-TMSI and the selected PLMN ID).

Observation 2: 
The gNB-DU is able to interpret Msg3 and (unencrypted) Msg5 content.
2.3
Support of Basic UE associated scenarios

2.3.1
Initial Registration
Figure 2.3.1-1 depicts the basic problem: If the DU is not able to retrieve a PLMN ID from the ue-Identity indicated in msg3, there is some likelihood, that the wrong (PLMM specific) CU is chosen.
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Figure 2.3.1-1: NR RRC Connection Setup - separate PLMN specific CUs

For cases where the UE only provide a random value or an old 5G-S-TMSI which cannot be interpreted by the DU properly, there is a likelihood that the wrong CU is chosen. This is btw independent from the DUs ability to read into msg3.

Therefore a re-direction mechanism is needed on F1 which basically releases the F1 UE-associated signalling connection and re-initiates it towards the proper CU.

Observation 3
For Initial Registration, only Msg5 provides the selectedPLMN ID, i.e. there is a likelihood that the wrong CU is chosen. A re-direction mechanism is needed on F1.
2.3.2
RRC Connection Re-establishment
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Note, that 2A and 2B could be issued in parallel


Figure 2.3.2-1: NR RRC Connection Reestablishment - separate PLMN specific CUs

Figure 2.3.2-1 depicts the case for RRC Connection re-establishment. As the C-RNTI does in general not carry PLMN specific information, there is some likelihood that the wrong CU is chosen and hence the wrong old RAN node is chosen.
The DU would have to contact (PLMN specific) CUs as long as the proper one is found and the UE Context has been retrieved from the old RAN node.

In case the wrong CU is chosen, fall back to RRC Connection Establishment is prepared and an indication is provided that the UE Context was not retrieved.
Observation 4
A DU supporting network sharing with multiple Cell-ID/TAC configuration should be prepared to contact all CUs. The CU provides explicit information whether UE Context retrieval has been successful.
2.3.3
RRC Connection Resume
If we assume the DU being able to interpret Msg3, the DU is able to extract the resumeIdentity. The resumeIdentity is assumed to be configured along guidelines in Annex C in TS 38.300, i.e. carrying PLMN ID related information.

Observation 5
For the Resume case, F1AP should contain information whether the UE Context was found and some assistance information that would aid the DU to find the proper CU.

4
Conclusion
We have looked into the RAN sharing scenario with multiple Cell-ID configuration and have observed the following:

Observation 1:
It is difficult to reach a common understanding in RAN3 how an architecture for PLMN specific F1 interfaces should be depicted. We should rather concentrate on specifying necessary F1(X2/Xn) protocol functions.

Observation 2: 
The gNB-DU is able to interpret Msg3 and (unencrypted) Msg5 content.
Observation 3
For Initial Registration, only Msg5 provides the selectedPLMN ID, i.e. there is a likelihood that the wrong CU is chosen. A re-direction mechanism is needed on F1.

Observation 4
A DU supporting network sharing with multiple Cell-ID/TAC configuration should be prepared to contact all CUs. The CU provides explicit information whether UE Context retrieval has been successful.

Observation 5
For the Resume case, F1AP should contain information whether the UE Context was found and some assistance information that would aid the DU to find the proper CU.

Proposal 1:
We propose to implement the necessary changes and assumptions observed during the discussion. Respective stage 2 CRs are provided in R3-191714/15/16 for TSs 36.300/38.300/37.401 and stage 3 CRs are provided in R3-191804/05/06 for TSs 38.473/36.423/38.423
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