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Abstract of the contribution: Proposes a way forward for the system architecture related aspects of incoming LS from RAN2 R2-1908264.
1. Background
RAN2 has requested feedback from SA2 in incoming LS on RRC Connection Re-Establishment for CP for NB-IoT connected to 5GC (R2-1908264).
Two aspects are requested from RAN2:
1.    RAN2 would like to ask SA3 and SA2 on the feasibility of introducing RRC Connection Re-Establishment for the control plane for NB-IoT connected to 5GC and if found feasible to introduce RRC Connection Re-Establishment for the control plane for NB-IoT connected to 5GC in their specifications. 

2.    RAN2 would like to inform SA3 and SA2 that, due to the limited size of the message, if the same security procedure and token (ul-NAS-MAC and ul-NAS-Count) as in EPS is used, there is not sufficient space to carry the 5G S-TMSI and a truncated 5G S TMSI (e.g. 40 bits) may need to be defined.
2. Problem statement
From system architecture perspective, the signalling aspects over N2 and AMF behavior create no issue in terms of feasibility. In fact, for the EPC case, SA2 only aligned Stage 2 specification TS 23.401 by having a brief description of eNB CP Relocation Indication procedure and referencing RAN2 specifications.

However, aspect 2 above, the need for a truncated 5G-S-TMSI, can potentially create an issue in the unique identification of the serving AMF or the identification of the UE. 
As specified in TS 23.003, the 5G-S-TMSI is defined as:
<5G-S-TMSI> = <AMF Set ID><AMF Pointer><5G-TMSI>
AMF Set ID shall be of 10 bits length.

AMF Pointer shall be of 6 bits length.

5G-TMSI shall be of 32 bits length.

Therefore, 5G-S-TMSI is 48 bits long, and there is a need to truncate 8 bits for the truncated-5G-S-TMSI in RRC re-establishment procedure. 
There are 3 fields that can be truncated: AMF Set ID, AMF Pointer, or 5G-TMSI or any combination of them. 
In this contribution we analyse all these options.
3. Discussion 

3.1
Truncating AMF Set ID and/or AMF Pointer

AMF Set ID uniquely identifies the AMF Set within an AMF Region and AMF Pointer identifies one or more AMFs within the AMF Set. 

The combination of AMF Set ID and AMF Pointer make up for 16 bits in length (a total of 65536 possible values). 

Depending on the core network deployment: 

· It is likely that AMF Set IDs can be assigned so that only a subset of the bits are needed to identify AMF Set ID uniquely. In that case, the AMF Set ID can be configured as follows: 
· AMF Set ID: n LSBs of AMF Set ID identify the AMF Set, (10-n) MSBs of AMF set ID are a fixed value (e.g. all zeros).

· It is likely that AMF Pointer can be assigned so that only a subset of the bits are needed to identify AMF Pointer uniquely. In that case, the AMF Pointer can be configured as follows: 

· AMF Pointer: m LSBs of AMF Pointer identify the AMF Set, (6-m) MSBs of AMF set ID are a fixed value (e.g. all zeros).

In that case: 

· The UE can provide only the n LSBs of AMF Set ID, and only the m LSBs of AMF Pointer in the truncated-5G-S-TMSI. This identifies the AMF uniquely for this specific deployment.
· The RAN node can then construct the AMF Set ID by adding the fixed value (10-n) MSBs to the received truncated AMF set ID, and adding the fixed value (6-m) MSBs to the truncated AMF Pointer.

Now, there are a few aspects to consider:

1. It is up to deployment how many MSBs can be kept all-zeros for the AMF Set ID and the AMF Pointer. Therefore, this should be flexible, and configurable by the operator in the RAN.

2. The UE needs to be made aware of the number of LSBs to be sent as truncated AMF Set ID and the number of LSBs to be sent as truncated AMF Pointer. This needs to be configured by the RAN node.  It would be up to RAN2 to decide whether this configuration is broadcasted or provided via dedicated signalling. 

3. These rules can be configured regionally (do not need to apply equally in a whole PLMN) and are up to the operator. 

4. By truncating AMF Set ID | AMF Pointer by 8 bits, this would leave 8 bits to identify the AMF uniquely (a total of 256 values in total). This might be too little, and there might be a need to truncate also the 5G-TMSI. 
3.2
Truncating 5G-TMSI
5G-TMSI is of 32 bits of length (a total of 4,294,967,296 values). 
In similar fashion as discussed in clause 3.1, the AMF, based on operator configuration, can assign 5G-TMSI as:

· 5G-TMSI: z LSBs of 5G-TMSI identify the UE uniquely in AMF, (32-z) MSBs of 5G-TMSI are a fixed value. The fixed value can be assigned per region, does not need to apply to the whole PLMN. 
The RAN needs to be configured with the fixed value for the (32-z) MSBs of 5G-TMSI.
4. Proposal
With all the considerations described above, we propose the following:

	Proposal 1:

Define Truncated 5G-S-TMSI is a 40 bit UE identifier constructed from the 5G-S-TMSI. 

<Truncated 5G-S-TMSI> := <Truncated AMF set ID><Truncated AMF Pointer><Truncated 5G-TMSI> 

<Truncated AMF set ID> = :n LSBs of AMF Set ID, where n is no greater than 10 bits.

<Truncated AMF Pointer> := m LSBs of AMF Pointer, where m is no greater than 6 bits.

<Truncated 5G-TMSI> := (40-n-m) LSBs of 5G-TMSI.

The values n and m are configurable based on network deployment. The value n+m shall be larger or equal to 8 bits.

NOTE: 
Depending on network deployment it is up to operator configuration to ensure that Truncated AMF Set ID and Truncated AMF Pointer identify the AMF uniquely, and that Truncated 5G-TMSI identifies the UE uniquely within the serving AMF. 

The NG-RAN is configured with the values n and m, and it is configured with how to recreate AMF Set ID from Truncated AMF Set ID, AMF Pointer from Truncated AMF Pointer, and 5G-TMSI from Truncated 5G-TMSI. The configuration of these parameters are specific to each PLMN. 

The NG-RAN configures the UE with n and m during RRC connection reconfiguration, the configuration applies only to the registered PLMN.  
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