3GPP TSG-RAN WG2 Meeting #101bis	R2-1805049
Sanya, China, 16th - 20th April 2018

[bookmark: _GoBack]Agenda Item:	10.2.10
Source:	Intel Corporation
Title:	Extending 5G-S-TMSI to 48 bits
Document for:	Discussion
Introduction
SA2 sent RAN2 an LS [1] asking if S-TMSI space could be increased to 48 bits.  This document examines the impact to RAN2 specs and possible solutions for increasing the S-TMSI size.
Discussion
S-TMSI in LTE was 40bits and it is used in a number of messages and scenarios.  These are:
1) Paging message 
2) Initial UE id as part of RRC Connection request 
3) RRC connection complete (for fallback where S-TMSI was not sent in Resume Request msg 3)
Increasing S-TMSI size to 48 bits in Paging message and RRC connection complete are simple extensions of the messages and easily feasible.  Increasing S-TMSI size in RRC connection request has more consequences and is discussed in detail below.
Issues with increasing S-TMSI space
RACH Msg 3 size 
One of the direct impact of increasing S-TMSI size is the corresponding increase in msg 3 size if LTE mechanism of carrying S-TMSI in RRC connection request is re-used in NR.  RAN2 has requested RAN1 for information about msg 3 size in NR and possibility to increase it.  If RAN1 were to consider it not feasible, then other options would need to be considered as discussed in section 2.2 below.
Contention resolution MAC CE
Another issue with increasing S-TMSI space is with MAC Contention resolution CE.  RAN2 has already agreed on the Contention resolution MAC CE size to be the first 48bits of the CCCH msg 3.  Considering that the first 4 bits of the CCCH is the RRC message “preamble”, the remaining 44 bits cannot hold the proposed full 5G-S-TMSI.  This implies it will not be possible to ensure full contention resolution with the current MAC CE.
Relationship with Inactive state
RAN2 has already agreed that I-RNTI is 52 bits if msg 3 size can be increased. 
Assuming no limitation on MSG3 size based on the feedback from RAN1, I-RNTI size is 52 bits, including node ID and UE identifier.
 This also creates an issue with MAC Contention resolution CE similar to that discussed above.

Possible solutions to support 48 bit 5G-STMSI
This section to evaluate the possibility of a 48bit 5G-S-TMSI looks at possible ways to overcome the above two issues and their consequences and impact on RAN2 specifications.  Impact on NR specifications is examined first and then eLTE.
Possible solutions for NR

	Increase msg 3 size to accommodate the full UE id
	Need confirmation from RAN1 on feasibility and consequence.  If feasible, this solution is simplest from msg 3
	Contention resolution can’t be done successfully with current MAC CE.  Contention resolution MAC CE increase can be considered.

	Use Random number in msg 3
	1) No increase in msg 3 size needed
2) Increase in msg 5 size to carry S-TMSI, thereby increasing Idle to Connected transition time. 
3) Random number is not a viable option for Inactive since it will require carrying I-RNTI in message 5 which breaks the current Inactive resumption principles.
	No changes to Contention resolution MAC CE needed.  Small increase in unresolved contention resolution after msg 4.

	Truncated UE ID (S-TMSI/I-RNTI)
	For example, as shown in Annex A below, the 5G-TMSI space is likely to be 40bits and could be used in msg 3.  This can still cause unresolved collision after msg 4 but benefit from msg 5 size reduction as it needs to carry only remainder of UE ID.
	No changes to Contention resolution MAC CE needed.  Small increase in unresolved contention resolution after msg 4.



MAC contention resolution CE size while feasible, would be either a non-backward compatible change or need a new LCID.  Increasing msg 3 size is feasible and also increasing Contention resolution CE with a new LCID would be the most logical way to extend the S-TMSI space.
As discussed in [2], CT1 discussion on Service request is already considering a large message.  If we keep the large service request, we are already sacrificing the Idle to Connected transition delay.  If Idle to Connection transition delay is not considered important, using Random number is the simplest solution for Connection request.  
Truncated S-TMSI could be a compromise if either of the above (increasing msg 3 and contention resolution size or increasing Idle Active transition delay) is not considered acceptable.
For options 2 and 3, using msg 3.5 [to carry 5G-S-TMSI or parts of it can also be considered to reduce the additional delay some extent as discussed in [3].
If RAN1 response supports larger msg 3 size to accommodate a 52 bit I-RNTI, and since using Random number will increase the delay for Inactive to Connection transition, RAN2 has to solve the contention resolution issue.   
Proposal #1: Discuss if MAC contention resolution CE size can be increased.  
If RAN2 can agree on a solution for Inactive, it can also be applied to support larger 5G-S-TMSI.  
Proposal #2: Wait for decision on msg 3 and I-RNTI size and Contention resolution CE before deciding on 5G-S-TMSI size.  
Summary and proposals
This document looked at the impacts to RAN2 specs from increasing 5G-S-TMSI size.  The main impact on msg 3 size and contention resolution MAC CE were identified.  It also discussed the consequences of the RAN2 agreement on 52bit I-RNTI on MAC Contention resolution CE.  The following proposals were made:
Proposal #1: Discuss if MAC contention resolution CE size can be increased.  
Proposal #2: Wait for decision on msg 3, I-RNTI size and Contention resolution CE before deciding on 5G-S-TMSI size.  
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 Annex: 5G TMSI definition (TS 23.033)
The 5G-S-TMSI is the shortened form of the GUTI to enable more efficient radio signalling procedures (e.g. during Paging and Service Request) and is defined as:
	<5G-S-TMSI> := <AMF Set ID> <AMF Pointer> <5G-TMSI>
5G-TMSI shall be of 32 bits length.
AMF Region ID shall be of 16 bits length.
AMF Set ID shall be of 4 bits length.
AMF Pointer shall be of 4 bits length.
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