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1 Introduction

CB: # 104_MobRestr_SNadd

- clarify usage of MRL in mixed release scenarios

- is sol2 enough?

(Nok - moderator)

Summary of offline disc R3-206997
2 For the Chairman’s Notes

Issue #1 is acknowledged: 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.

To resolve issue #1, it is proposed that RAN3 agree on one of the following two CRs:

R3-207126 Clarification of 5GC Mobility Restriction List Container (Rel-15 CR to 38.300); or
R3-207113 Introduction of 5GC Mobility Restriction List Container IE in S-Node Addition (Rel-16 CR to 38.423).

Note that agreement on the Stage 2 CR does not preclude agreement on the XnAP CR (either at this meeting or a future RAN3 meeting).

3 Discussion

Please provide your views by EOB Friday November 6th.

Background: When a tracking area has NG-RAN nodes of mixed releases (e.g. R15 and R16), a R16 Mobility Restriction List (MRL) received from the CN is preserved during Xn-based mobility by passing it to the HO target in the 5GC Mobility Restriction List Container IE. In this case, an NG-RAN node receives both the 5GC Mobility Restriction List Container IE (containing an R16 MRL) and the Mobility Restriction List IE (containing an R15 MRL if there was previous mobility via an R15 NG-RAN node).

The following is observed in R3-206203 [1]:
1)
Upon subsequent Xn-based mobility, there is ambiguity whether the Mobility Restriction List IE passed in the HANDOVER REQUEST message contains

-
an R15 MRL, based on the Mobility Restriction List IE that was previously received and stored in the UE context (Option A); or

-
a Rel-16 MRL, based on the 5GC Mobility Restriction List Container IE (Option B).
2)
This ambiguity was discussed in R15 but does not seem to be an issue for Xn-based mobility since the target NG-RAN node is required to use the information contained in the 5GC Mobility Restriction List Container IE.

3)
However, as explained in [1] there may be an issue for Dual Connectivity because the S-NODE ADDITION REQUEST contains only the Mobility Restriction List IE (and not the 5GC Mobility Restriction List Container IE).
3.1 MN and SN of same release (e.g. R16)

ISSUE #1: As explained in [1], it is possible that a Rel-16 MN implemented according to Option A 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 received via Xn in an S-NODE ADDITION REQUEST message). In this case, some SN-based features may not operate as expected (e.g. NR unlicensed, S-NPN, and PNI-NPN).
Q1: Do you acknowledge Issue #1?

Please respond YES or NO (with optional comments).

	Company
	Response

	Nokia
	YES. As explained in [1], specifications do not preclude implementations according to Option A.

	Ericsson
	NO.

38.300 says “... The target NG-RAN node or the new NG-RAN node shall use the information contained in the 5GC Mobility Restriction List Container as the Mobility Restriction List, except for the Serving PLMN and the Equivalent PLMNs, which the NG-RAN node shall use from the XnAP Mobility Restriction List. The 5GC Mobility Restriction List Container may be propagated at future Xn handover and UE context retrieval.“
This tells me that it is the container from which the XnAP MRL list shall be constructed from the 5GC container. Of course, this is only possible up to the feature set level the RAN node has implemented: a Rel-15 node will pass on a Rel-15 XnAP MRL.

	Huawei2
	

Yes

After further checking, we tend to agree with the moderator.

	ZTE
	No



	Qualcomm
	YES – it seems that we all agree on the intended functionality i.e. any MRL list construction shall be based on the container. However, the extract for 38.300 seems not really clear on this issue, because “use of the MRL” can be narrowly interpreted as use for mobility actions as opposed to coding towards other nodes. It would not harm to be explicit.


Conclusion: Three companies acknowledge issue #1, while two companies do not. 

3.2 MN is lower release than SN

ISSUE #2: In case of a Rel-X SN operating with an MN of an earlier release, the SN may be using an MRL that is missing e.g. RAT restrictions introduced in Rel-X. In this case, the SN may inadvertently grant access that should be restricted.
Q2: Do you acknowledge Issue #2?

Please respond YES or NO (with optional comments).

	Company
	Response

	Nokia
	YES. This case does not appear to exist today (Rel-16). But in the future, if e.g. an additional RAT is added to the Secondary RAT Restriction IE in the Extended RAT Restriction Information IE, Issue #2 could occur since value ‘0’ means “not restricted”.

	Ericsson
	NO.

If the MN is only able to understand the lower release related content, and the 5GC container is not passed on to the SN, only lower release related content can be triggered in the SN. Keeping the control of triggering features (not the execution/realisation part)  in MN is quite in line with the principles along which we have designed MR-DC so far.

	Huawei2
	Yes

After further checking, we tend to agree with the moderator.

	Qualcomm
	Yes. It depends on the feature. For example, today we have RAT restriction for unlicensed in rel16, and for sure the SN could have a cell using unlicensed spectrum which could be used without MN knowledge. However it is totally possible that a rel-15 MN would ignore this bit in the MRL and code it as zero (allowed) towards the SN. One could argue this scenario is “unlikely” but the principle is general.


Conclusion: Three companies acknowledge issue #2, while one company does not.
To address Issue #1 and/or Issue #2, two solutions are possible:
Solution 1:
Add the 5GC Mobility Restriction List Container IE to the S-NODE ADDITION REQUEST message (see CR in [2]).

Solution 2:
Clarify that the Mobility Restriction List IE in the S-NODE ADDITION REQUEST message is encoded based on information in the 5GC Mobility Restriction List Container IE (i.e. mandate Option B).

Q3:  If you acknowledge Issue #1 and/or Issue #2, what is your preferred solution?

Please respond Solution 1, Solution 2, or Other (with optional comments).

	Company
	Response

	Nokia
	Solution 1 is our preference as a robust and future-proof solution that resolves both Issue #1 and Issue #2.

If only Issue #1 is acknowledged, Solution 2 could be sufficient. It could perhaps be argued that the NG-RAN node should naturally encode messages it sends according to its own release and all the information it has available, but there was no common understanding of this during the earlier Rel-15 discussion. This should be made clear somehow in the specifications, e.g. in the Stage 2 description of the feature.

	Huawei
	Support solution 1.

	Qualcomm
	Support solution 1.


Conclusion: All 3 companies that acknowledge an issue prefer solution 1.
4 Conclusion, Recommendations

Observations from the moderator

Issue #1 should be acknowledged, while issue #2 requires further discussion.

· Issue #1 relates to interpretation of existing specifications, and 3 companies indicate that current specification is ambiguous which can lead to interoperability issues. It is therefore proposed to acknowledge Issue #1.

· Issue #2 relates to futureproofing mobility and access restrictions for features that SN can independently use without MN knowledge. Further discussion is needed regarding how realistic/hypothetical this issue is.
Issue #1 could be solved via Stage 2 CR.

· TS 38.300 text could be modified as follows:

 “The target NG-RAN node or the new NG-RAN node shall use the information contained in the 5GC Mobility Restriction List Container to replace the information contained in the XnAP Mobility Restriction List, except for the Serving PLMN and the Equivalent PLMNs.”
· The above rewording of Stage 2 is functionally non-backwards compatible with implementations which do not perform the “replace”.
Alternatively, Issue #1 could be solved via XnAP CR. 

· Add the 5GC Mobility Restriction List Container IE in the S-NODE ADDITION REQUEST message as proposed by the XnAP CR in [1].
· This solves Issue #1 in a fully backwards compatible way, since the encoding of the Mobility Restriction List IE becomes irrelevant when the 5GC Mobility Restriction List Container IE has also been received (i.e. existing NG-RAN node behavior is reused).
· This also has the side-effect of “solving” issue #2 but may not be a strong consideration considering that issue #2 requires more discussion.

Proposed conclusions:
· Either a TS 38.300 CR (with changes shown above) or the TS 38.423 CR (with changes in [2]) should be agreed to solve issue #1.
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