3GPP TSG-RAN3 Meeting #109-E                                             
                     R3-204883
E-meeting, 17 – 28 August 2020
Agenda item:
17.2
Source:
NEC
Title: 
On RAN slice awareness and service continuity
Document for:
Discussion and Decision
1   Introduction
In RAN#86, the SI on enhancement of RAN slicing was approved. The following is the objective for RAN3 [1]: 
	2. Study necessity and mechanisms to support service continuity, including [RAN3]
a. For intra-RAT handover service interruption, e.g. target gNB doesn’t support the UE’s ongoing slice, study slice re-mapping, fallback, and data forwarding procedures. Coordination with SA2 is needed. 



In this contribution, we briefly recap the Rel-15 discussion in RAN3 on the use of slice re-mapping mechanism to support service continuity during UE mobility across registration areas with different supported slices.  
2   Discussion
Recap on slice availability and re-mapping:
In RAN3#95, RAN3 discussed the issue that some slices may be available only in part of the network and its impact on connected mode mobility. In conclusion, RAN3 proposed some possible solutions in TR 38.801 [2]:
	8.1
Key principles for support of Network Slicing in RAN
[…]
-
The slices supported at the source node may be mapped, if possible, to other slices at target node. Examples of possible mapping mechanisms that can be studied in normative phase are:

-
Mapping by the CN, when there is naturally a signalling interaction between RAN and CN and performance is thus not impacted;
-
Mapping by the RAN as action following prior negotiation with the CN during UE connection setup;
-
Mapping by the RAN autonomously, when involving the CN would not be a practical solution and if prior configuration of mapping policies took place at RAN;


More specifically, RAN3 discussed the solutions of re-allocating PDU sessions, associated with a slice which is no longer supported at target gNB, to another slice during the NG-based on Xn-based handover procedure [3]: 
· For NG-based handover, the AMF could indicate to the target NG-RAN node the new PDU session to slice mapping in the HANDOVER REQUEST message.
· For Xn-based handover, the source or target gNB could be e.g. pre-configured with slice re-mapping information and where the AMF could confirm or change the PDU session to slice mapping during the Path Switch procedure.   

Observation 1: In Rel-15, RAN3 already discussed possible slice re-mapping solutions for service continuity during NG-based or Xn-based handover procedures. 
Moreover, in RAN3#95bis, RAN3 sent a LS to SA2 to request feedback on whether to support the slice re-mapping function in Rel-15 [3], to which SA2 sent the following reply [4]:
	Question 1: 

· Will re-mapping of PDU sessions to new slices be supported in these scenarios or only removal of PDU session / slices?

Answer 1: SA2 understanding is that PDU Session removal of non-supported slices shall be supported in Rel-15. 

Question 2:

· For NG(N2) based handover will removal (or re-mapping) of slice resources at AS level be performed as part of the handover preparation signalling, i.e. triggered by the CN?

Answer 2: SA2 understanding is that at NG(N2) handover, slice removal shall be included in the handover preparation signaling by the CN. CN will subsequent to handover perform NAS level signaling informing the UE about the changes in the slice and PDU Session configuration.

Question 3:

· For Xn based handover where it is not feasible to perform re-mapping prior to UE arriving in target node, what shall the RAN do with PDU session which are associated with slices which are not supported by target RAN node?

Answer 3: It is SA2 understanding that in case of Xn handover the source cell/RAN is aware of the slices supported by the target cell/RAN. If a handover needs to be performed to a target cell/RAN that does not support all slices currently having RAN resources setup in the source cell, it shall trigger a NG(N2) handover.




Observation 2: In or understanding, based on Answer 1, for UE mobility across registration areas with different slice support, only PDU session removal of non-supported slices was supported in Rel-15. 

Observation 3: In our understanding, based on Answer 3, for Xn handover the source gNB should not initiate a handover procedure towards a target gNB that does not support the on-going slice(s) at the source gNB. This is considering that gNBs are aware of slices supported in neighbouring gNBs.
Proposal 1: it is proposed that RAN3 should discuss whether slice re-mapping solutions, previously discussed for Rel-15, or enhancement of these solutions, can be used in Rel-17 to support service continuity across registration areas with different slice support.  
Proposal 2: it is proposed that RAN3 coordinates with SA2 on the discussion of slice re-mapping solutions for intra-RAT handover service continuity in Rel-17.    

3   Conclusion:

In the following are the observations and proposals in this document: 

Observation 1: In Rel-15, RAN3 already discussed possible slice re-mapping solutions for service continuity during NG-based or Xn-based handover procedures. 

Observation 2: In or understanding, based on Answer 1, for UE mobility across registration areas with different slice support, only PDU session removal of non-supported slices was supported in Rel-15. 

Observation 3: In our understanding, based on Answer 3, for Xn handover the source gNB should not initiate a handover procedure towards a target gNB that does not support the on-going slice(s) at the source gNB. This is considering that gNBs are aware of slices supported in neighbouring gNBs.
Proposal 1: it is proposed that RAN3 should discuss whether slice re-mapping solutions, previously discussed for Rel-15, or enhancement of these solutions, can be used in Rel-17 to support service continuity across registration areas with different slice support.      

Proposal 2: it is proposed that RAN3 coordinates with SA2 on the discussion of slice re-mapping solutions for intra-RAT handover service continuity in Rel-17.        

4   References

[1] RP-193254, Study on enhancement of RAN Slicing. 
[2] TR 38.801,  Radio access architecture and interfaces (Release 14)
[3] R3-171396, LS on slice re-mapping during connected mode mobility

[4] S2-174019, Response LS on slice re-mapping during connected mode mobility

[5] R3-171143, Slice re-mapping or removal during mobility 
