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Abstract of the contribution: This paper proposes to discuss the issue with PLMN selection for non-supporting UEs during handover
1. Introduction 
Here is a problem statement for the issue. Figure 1 is extracted from the discussion paper S2-122040, which was discussed in SA2 #91. 
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Figure 1. Problematic scenario
The scenario depicted in Figure 1 is as follows. The source RAN node broadcasts PLMN-X, which is also used as a common PLMN for non-supporting UEs. Some of UEs are handed over to the cell which is broadcasting PLMN-Y as a common PLMN and PLMN-X as an additional PLMN. In this case, supporting UEs should rather be assigned PLMN-X for the target cell, in order to avoid an unnecessary inter-PLMN handover. On the other hand, non-supporting UEs are required to be assigned PLMN-Y which is a common PLMN in the target cell. In summary, for this scenario, it is required that a PLMN is selected according to the UE’s capability for network sharing, during a handover. 
2. Discussion
1) Candidate way forward
A. Problem avoidance 
According to the current specification, the basic principle for PLMN selection during handover is that the serving PLMN shall not be changed as long as the PLMN is also supported by the target cell. This is to avoid frequent inter-PLMN handover as well as unnecessary context exchange among the core network nodes. Considering this, the above problematic scenario is valid only when the common PLMN is different between the source and the target cells. If the common PLMN of the source cell is the same as that of the target cell, the PLMN is not required to be changed for non-supporting UEs during the handover, and there would be no issue at all. So, it can be recommended to configure a “common” common PLMN among deployed cells, thus avoiding the problem.
B. PS-NAS based solution 

CT WG1 already decided to adopt an NAS-level signalling for indicating the support of network sharing of the UE for other cases, e.g., CSFB. If the PS core network node informs RAN nodes of this information as a part of UE context, the source RAN node can select a proper PLMN during a handover, if the UE has on-going PS session(s). 
C. PS-CS interworking based solution

If the network can exploit the SGs or Gs reference point between PS core and CS core, the indication sent from the UE to PS core network node is relayed to the CS core network node, when combined mobility procedure is performed. Upon the initial interaction between RAN node and CS core network node, the indication is informed to the serving RAN node for the CS services.
D. CS-NAS based solution

In addition to PS-NAS level indication, the UE includes its supporting capability in the message sent to the CS core network node as well. The indication is informed to the serving RAN node for CS services when the CS setup is performed for the UE.
E. AS-based solution
UE includes its support indication for network sharing in AS layer signalling. The source RAN node exploits this indication when PLMN selection is required for the handover.
F. AS-based indication with decision in target RAN node

UE includes its support indication for network sharing in AS layer signalling. The source RAN node just receives and stores it, but does not decode or use it. When handover is required, the source RAN node encapsulates the indication in transparent container, and forwards this to the target RAN node. The PLMN selection is performed by target RAN node based on the indication relayed from the source RAN node.
2) Evaluation for solutions
We can compare the characteristics of each solution, as follows.

Table 1. Summary of solutions and their characteristics

	
	RRC impact
	CS NAS impact
	RAN - CN impact
	PS CN - CS CN impact
	Decision on PLMN during HO
	Remark

	Solution A

(Problem avoidance)
	No
	No
	No
	No
	Source RAN
	-

	Solution B
(PS-NAS based)
	No
	No
	Yes
	No
	Source RAN
	Can be used only when PS session is active

	Solution C

(PS-CS interworking based)
	No
	No
	Yes
	Yes
	Source RAN
	Supplement for solution B. Can be used only when combined MM procedure is possible

	Solution D

(CS-NAS based)
	No
	Yes
	Yes
	No
	Source RAN
	Supplement for solution B

	Solution E

(AS-based)
	Yes
	No
	No
	No
	Source RAN
	-

	Solution F

(AS-based/Target RAN side)
	Yes
	No
	No
	No
	Target RAN
	Breaks the current principle in PLMN selection during HO (i.e., source RAN always selects PLMN for target cell)


By re-using the NAS layer indication which was already captured by CT WG1, Solutions B, C and D can remove the need for AS changes. If Solution C operates with Solution B, the problem can be solved without any UE impact. However, such combination cannot be used if the network deployment doesn’t support CSFB or NMO I. If Solutions B and D are used together, the problem can be solved regardless of the network deployment. However, some modifications on UE, RAN, and core network are required. Solutions E and F do not require any change in core network but they need change in UE and RAN. In addition, the same information (network sharing support indicator) should be sent through air interface frequently, which reduces efficiency of solutions E and F. Solution A may restrict PLMN configuration in some cases. However, since Solution A can avoid the problem without any modification/change on UE, RAN, and core network, it is the best way forward, in our opinion.
3. Conclusion

This contribution reviewed the scenario that may cause wrong PLMN provision to UEs in case of network sharing. After analysing the scenario and various solutions for the problem, it is proposed SA2 to select Solution A as a way forward and agree the corresponding CR, S2-122789.
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