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1	Introduction
At RAN3#110e, the following issue was acknowledged and captured in the Chairman Minutes:
During S-Node addition, it is unclear whether the MRL propagated over Xn in the Mobility Restriction List IE is based on information from (a) the Mobility Restriction List IE previously received over Xn, or (b) the 5GC Mobility Restriction List Container IE previously received over Xn
Two different solutions were discussed and captured in the Summary of Discussion [1]:
Solution A (Stage 2): Clarify that the target/new NG-RAN node shall use the information contained in the 5GC Mobility Restriction List Container IE to replace the information contained in the Mobility Restriction List IE (except for the Serving PLMN and the Equivalent PLMNs). A CR for TS 38.300 was provided in [2].
Solution B (Stage 3): Add the 5GC Mobility Restriction List Container IE in the S-NODE ADDITION REQUEST message. A CR for TS 38.423 was provided in [3].
However, consensus could not be achieved on which solution to adopt even after further discussion at RAN3#111e [4]. In this paper, we further analyze the two solutions and propose a way forward.
2	Discussion (resubmission)
The following example illustrates two different dual connectivity scenarios that have been discussed in RAN3:
Step 1)	UE accesses a Rel-16 NG-RAN node. During initial context setup, the AMF provides a Rel-16 MRL to the NG-RAN node in the Mobility Restriction List IE of the INITIAL CONTEXT SETUP REQUEST message.
Step 2)	UE performs Xn-based handover to a Rel-15 NG-RAN node. The Rel-16 extensions in the Mobility Restriction List IE are “dropped” by the Rel-15 NG-RAN node (since it does not understand the extensions) but the original Rel-16 MRL is preserved in the 5GC Mobility Restriction List Container IE.
-	Scenario 2: The Rel-15 NG-RAN node initiates dual connectivity operation towards a Rel-16 SN, i.e. the Rel-15 MN sends an S-NODE ADDITION REQUEST message to the Rel-16 SN.
Step 3)	UE performs Xn-based handover again, back to a Rel-16 NG-RAN node. At this point, the Mobility Restriction List IE passed from the Rel-15 source NG-RAN node to the Rel-16 target NG-RAN node no longer contains the Rel-16 extensions. However, the Rel-16 NG-RAN node shall, if supported, use the information contained in the 5GC Mobility Restriction List Container IE as the MRL, which has preserved the original Rel-16 MRL.
-	Scenario 1: The Rel-16 NG-RAN node initiates dual connectivity operation towards a Rel-16 SN, i.e. the Rel-16 MN sends an S-NODE ADDITION REQUEST message to the Rel-16 SN.
These two scenarios are further discussed below.
2.1	Scenario 1: MN and SN are same release
In this scenario, it is possible that the Rel-16 MN operates with a Rel-16 MRL (using the 5GC Mobility Restriction List Container IE received via Xn in a HANDOVER REQUEST), while the Rel-16 SN operates with a Rel-15 MRL (using the Mobility Restriction List IE with Rel-15 content received via Xn in the S-NODE ADDITION REQUEST). This is the issue that was acknowledged at RAN3#110e.
For Scenario 1, both solutions result in the MN and SN operating with the same Rel-16 MRL.
Observation-1:	In Scenario 1, both solutions enable the MN and SN to operate with the same Rel-16 MRL (i.e. both solutions resolve Scenario 1).
2.2	Scenario 2: MN is lower release than SN
In this scenario, it is clear from current specifications (and Solution A) that the Rel-15 MN and the Rel-16 SN would both operate with the same Rel-15 MRL.
RAN3 discussed whether this may cause a problem for Secondary RAT restrictions, when new RATs are added in a later release:
-	The MRL contains the RAT Restriction Information IE and optionally the Extended RAT Restriction Information IE. Each of these IEs are bitmaps where each position in the bitmap represents a RAT.
-	In Rel-16, a bit for NR-unlicensed was introduced. It is important to ensure that if the Rel-16 MRL indicates that NR-unlicensed is “restricted” for the UE (i.e. the respective bit in the bitmap is set to ‘1’) then the SN will not allocate NR-unlicensed resources in the SCG.
-	As long as the Rel-15 MN passes the RAT restrictions (bitmap) to the SN exactly as it was received (i.e. Rel-15 MN does not re-encode bits to ‘0’ that it does not understand), then there should be no issue since the MRL would still ensure that the SN does not allocate SCG resources in a restricted RAT even if the RAT was introduced in a later release.  In other words, bit strings (and octet strings) are treated as “containers”.
Observation-2:	For RAT restrictions in Scenario 2, there is no issue if it can be assumed that the MN does not re-encode bits to ‘0’ that it does not understand (i.e. bit string is treated as a “container”).
3	Proposed Way Forward
This topic has been discussed for two meetings with no significant change in company positions. We therefore suggest adopting the way forward proposed in the SoD of RAN3#111 which was based on the following considerations:
-	The issue has been acknowledged by RAN3 (as captured in the Chairman’s Minutes at RAN3#110).
-	The primary goal should be to solve the issue in the release where the issue occurs. This would mean Solution A (stage 2) from Rel-16.
-	This does not preclude introducing the 5GC Mobility Restriction List Container IE in the S-NODE ADDITION REQUEST message, but it brings new functionality that must be evaluated on its own merits (rather than as a solution to this issue).
Proposal 1:	For NG-RAN, agree to a stage 2 clarification for Rel-16 (TS 38.300 CR in [5]).
Proposal 2:	For E-UTRAN, agree to a stage 2 clarification for Rel-16 (TS 36.300 CR in [6]).
Regarding Observation-2, an issue was identified in the semantics description of the RAT Restriction Information IE where a Rel-15 NG-RAN node receiving a Rel-16 MRL would re-encode the reserved bits from ‘1’ to ‘0’, thereby changing a “restricted” RAT to “not restricted”. This appears to be an error in XnAP that needs correction.
Proposal 3:	Correct the semantics description of the RAT Restriction information IE, to state that reserved bits are for future use and ignored if received (TS 38.423 CRs for Rel-15/16 in [7]/[8]).
[bookmark: _Hlk527071819]4	Conclusions
In this paper, we analyzed mobility restrictions in S-Node Addition when MN and SN are same release (Scenario 1) and when MN is lower release than SN (Scenario 2). The following is proposed:
Proposal 1:	For NG-RAN, agree to a stage 2 clarification for Rel-16 (TS 38.300 CR in [5]).
Proposal 2:	For E-UTRAN, agree to a stage 2 clarification for Rel-16 (TS 36.300 CR in [6]).
Proposal 3:	Correct the semantics description of the RAT Restriction information IE, to state that reserved bits are for future use and ignored if received (TS 38.423 CRs for Rel-15/16 in [7]/[8]).
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