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1   Introduction

SA2 has discussed the possibility to extend the 5G-S-TMSI to 48 bits and in [1] RAN2 is requested to evaluate the possibility of this extension and provide answer to SA2.
This contribution is to discuss the potential RAN2 impacts due to extension of 5G-S-TMSI from 40bits to 48bits.
2   Discussion

The 5G-S-TMSI is used in both NR and LTE connected to 5GC, we will evaluate the impact due to size extension of 5G-S-TMSI for both LTE connected to 5GC and NR.
Impact to LTE connected to 5GC
The 5G-S-TMSI is used to provide UE-ID in RRC Connection Request and UE-ID in paging message. In RAN2#101 meeting, 5G-S-TMSI has been agreed to be added into paging message as below:

Agreements

1
5g-s-TMSI is added to IE PagingUE-Identity (legacy S-TMSI field is never used to page UEs connected to 5GC)

Since 5G-S-TMSI will be a new IE in the paging message, it would be feasible even if the length is extended to 48bits in the paging message.
However, for RRC Connection Request case, the minimize msg3 TB size is restricted to 56 bits and there has only one spare bit in current RRC Connection Request message. In RAN2#101 meeting, it has been discussed whether to include 5G CN indicator by the spare bit, and it finally decide not to include such indicator in msg3 as below:

Agreements

1
5GCN indicator is not added to MSG3 (remain included in MSG5)

It would be more difficult to include 48 bits 5G-S-TMSI in RRC Connection Request message as it requires more bits in msg3. One possible option is to truncate the 5G-S-TMSI and only include 40bits LSB or MSB of 5G-S-TMSI in RRC Connection Request message, and report reaming bits in the msg5. The contents and size of S-TMSI and 5G-S-TMSI are summarized as below:
Table 1 S-TMSI and 5G-S-TMSI

	
	CN identifier 
	UE identifier

	S-TMSI
	MMEC(8)
	M-TMSI (32)

	5G-S-TMSI
	AMF set ID(8) + AMF Pointer(8)
	5G-TMSI (24 or 32?)


In current RRC Connection Request procedure, the eNB could decide to reject the UE by the MMEC induced in the S-TMSI if the eNB has been informed of the overload of the MME for such MMEC. The AMF set ID and AMF pointer equal to the MMEC in S-TMSI, therefore, the AMF set ID(8) and AMF pointer(8) should be included in the truncated 5G-S-TMSI in msg3 for CN overload control. Then the reaming 24 bits should be truncated from 5G-S-TMSI. However, the UE ID in msg3 is also used for contention resolution, it would require that different UEs are assigned different IDs as long as possible. For the truncated 5G-S-TMSI, the first 16 bits would be common for all the UE in the same AMF, and it means the valid contention resolution bits would only include the 24 bits truncated 5G-TMSI. This would increase risk for false contention resolution, and it should be avoided as much as possible. Therefore, it would be difficult to support 48 bits 5G-S-TMSI and require significant work to support this in LTE connected to 5G Core scenario.

Observation 1: it would require significant work in RAN2 to support 48 bits 5G-S-TMSI in LTE connected to 5GC.

Impacts to NR
For the time being the msg3 size in NR is still open, and if the msg3 size could not accommodate the 48bits 5G-S-TMSI the same issue would exist as discussed above for LTE connected to 5GC. 
Observation 2: For NR, if msg3 size could not accommodate the 48bits 5G-S-TMSI, the same issue would exist as LTE connected to 5GC. 

Even if the msg3 is big enough for 48bits 5G-S-TMSI, there would also exist some impacts on UE contention resolution in msg4. In the current TS 38.321, the UE Contention Resolution Identity MAC CE is specified as follows [1]. The size of UE contention resolution identity MAC CE is 48 bits as LTE.

	6.1.3.3
UE Contention Resolution Identity MAC CE
The UE Contention Resolution Identity MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-1. This CE has a fixed 48-bit size and consists of a single field defined as follows (Figure 6.1.3.3-1)

-
UE Contention Resolution Identity: This field contains the UL CCCH SDU. If the UL CCCH SDU is longer than 48 bits, this field contains the first 48 bits of the UL CCCH SDU.
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Figure 6.1.3.3-1: UE Contention Resolution Identity MAC CE


The 48 bits MAC CE truncates the first 48 bits of the msg3 as the UE contentions Resolution Identity. Considering the RRC ASN.1 coding overhead, the truncated 48 bits is not able to include a 48bits UE ID. if we use 48 bits 5G-S-TMSI, we need to extend the UE Contention Resolution Identity MAC CE for RRC Connection Request scenario so that the the 48 bits 5G-S-TMSI can be included in the UE Contention Resolution Identity MAC CE.
Observation 3: For NR, UE Contention Resolution Identity MAC CE needs to be extended for RRC Connection Request scenario if 48bits 5G-S-TMSI is to be supported. 
Based on the above, both LTE connected to 5GC and NR would require significant work in RAN2 to support 48 bits 5G-S-TMSI especially for LTE connected to 5GC. Although for NR the required work can be reduced if the msg3 size could accommodate to the 48bits 5G-S-TMSI, from overall RAN2 impacts perspective, it is not desirable to support 48 bits 5G-S-TMSI.
In addition to the above impact, it is also worth discussing the potential impact on RAN and 5GC coordination. It is unclear whether both LTE connected to 5GC and NR connected to 5GC would always use the same length of S-TMSI. If LTE uses 40-bit S-TMSI due to MSG3 size limitation while NR uses 48-bit S-TMSI due to larger MSG3 size, when the UE moves between LTE and NR cells which connects to the same 5GC, e.g. even within the same tracking area, the core network has to re-allocate the S-TMSI to the UE due to the different length, which also adds complexity on the core network side. Therefore it is assumed more reasonable to have same length on S-TMSI for both LTE and NR.
Proposal 1: same length of S-TMSI is adopted for LTE and NR when they connect to 5GC.
Proposal 2: Reply to SA2 that it is not desirable in RAN2 to support 48 bits 5G-S-TMSI.
3   Conclusion
This contribution discussed the potential RAN2 impacts due to extension of 5G-S-TMSI from 40bits to 48bits, and proposed:

Observation 1: it would require significant work in RAN2 to support 48 bits 5G-S-TMSI in LTE connected to 5GC.

Observation 2: For NR, if msg3 size could not accommodate the 48bits 5G-S-TMSI, the same issue would exist as LTE connected to 5GC. 

Observation 3: For NR, UE Contention Resolution Identity MAC CE needs to be extended for RRC Connection Request scenario if 48bits 5G-S-TMSI is to be supported. 
Proposal 1: same length of S-TMSI is adopted for LTE and NR when they connect to 5GC.
Proposal 2: Reply to SA2 that it is not desirable in RAN2 to support 48 bits 5G-S-TMSI.
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