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1   Introduction
In RAN3#105bis meeting, the loss of NR restriction information during the handover procedure was identified in [1]. Companies confirmed the issue and would discuss the solution further in this meeting.
In this paper we would like to provide the related proposals.
2   Discussion
If the UE is capable of EN-DC and is not authorized to perform EN-DC operation, the core network may include the NR Restriction in EPS as Secondary IE in the INITIAL CONTEXT SETUP REQUEST message. On the contrary, the UE capable of EN-DC is authorized to perform EN-DC operation, the core network will not include the NR Restriction in EPS as Secondary IE in the INITIAL CONTEXT SETUP REQUEST message.
However, for the UE which is not authorized, the NR Restriction in EPS as Secondary IE could be discarded when there is handover to the legacy eNB which is earlier release than Rel-15. Later, the next target eNB receives a UE context without the NR Restriction in EPS as Secondary IE from this legacy eNB. Upon reception of this UE context, this target eNB may consider this UE is authorized with EN-DC operation, although it does not have the subscription of 5G service.
In addition, the situation is the same for the NR Restriction in 5GS IE. 

To avoid such case, it is necessary for the target eNB to get the NR restriction. As mentioned in [1], there could be two possible solutions:

Alt1: Introduce a new procedure for the eNB to get the NR restriction;
Alt2: Update the existing path switch procedure so that the eNB is able to get the NR restriction.
According to the existing design, the path switch procedure is triggered when the UE successfully accesses the target eNB. If the target eNB wants to get the NR restriction before the path switch procedure, a new procedure should be defined. However, it should be noticed that if a new procedure is introduced, the latency of handover procedure will be increased. Assuming the interface latency is about 20ms, then the introduction of new procedure will result in handover latency of additional 40ms.
Observation 1: Introducing a new procedure before path switch will increase the handover latency.
Therefore, to avoid the impact to the existing handover procedure, we think it is better to reuse the path switch procedure.
Proposal 1: Update the path switch procedure to enable the eNB to get the NR restriction.

Furthermore, there can be two ways to modify the path switch procedure:
Option 1: Add the Handover Restriction List IE in the PATH SWITCH REQUEST ACKNOWLEDGE message;

Option 2: Add a query indication in the PATH SWITCH REQUEST message and the Handover Restriction List IE in the PATH SWITCH REQUEST ACKNOWLEDGE message.
If we only add the Handover Restriction List IE in PATH SWITCH REQUEST ACKNOWLEDGE message, it will be up to MME implementation to decide whether HRL should be sent or not. Still, it is difficult for MME to know whether the NR restriction info is missing or not. Then it seems the MME either always does not include the Handover Restriction List IE or always includes HRL, neither of which is preferred.

From the perspective of the target eNB, it is able to justify whether the source is legacy eNB according to history information and also able to know whether the associated UE is capable of EN-DC/NR or not. Based on these information, the target eNB should be able to determine that NR restriction may be lost and then send a query indication to MME. Based on the query indication from target eNB, the MME sends the NR restriction information if any. Therefore, the Option 2 above works properly.

Proposal 2: Add a new NR Information Query IE in the PATH SWITCH REQUEST message and the Handover Restriction List IE in the PATH SWITCH REQUEST ACKNOWLEDGE message.

3   Conclusion and Proposals
Based on the discussion, we have the following proposals:

Observation 1: Introducing a new procedure before path switch will increase the handover latency.

Proposal 1: Update the path switch procedure to enable the eNB to get the NR restriction.

Proposal 2: Add a new NR Information Query IE in the PATH SWITCH REQUEST message and the Handover Restriction List IE in the PATH SWITCH REQUEST ACKNOWLEDGE message.
The corresponding CR to TS 36.413 is in [2].
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