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1	Introduction
For RACH enhancement, the following agreements were made during last RAN2#119bis meeting:
Agreements:
1	For RACH report for RACH partitioning, RAN2 to agree to include NSAG ID when the applicable feature is slicing.
2	 RACH report enhancements required for NE-DC are de-prioritized.
3	 For EN-DC and NG-EN-DC, the UE collects SN RA report container (for NR) and reports to the LTE MN. FFS on whether and which PSCell identity UE should report outside the RACH report.
4	UE includes RA and SDT information in RA report when an SDT operation fails.
Meanwhile, a LS [1] from RAN3 needs to be treated at this meeting, which is mainly about RACH report retrieval solution as below:
· RAN3 has supported SN RA Report for EN-DC, (NG)EN-DC, and NR-DC scenarios in Rel-17. No further work will be triggered in RAN3. 
· [bookmark: OLE_LINK13]RAN3 believes that if RAN2 decides to support SN RA Report for EN-DC and (NG)EN-DC, the UE should report the PSCell identity outside the RACH report to help an eNB forward the report to the correct node without the need to decode the RACH report.
Taking into consideration both RAN3 LS and RAN2 agreements, for the agreed solutions, we will give further consideration and potential solution to support this objective.
2	Discussion
2.1	Whether to report PSCell ID outside the RA Report
In EN-DC and NGEN-DC, upon receiving the SN RA report, the (ng)eNB would not decode the NR container to identify the corresponding nodes (i.e., NR SNs). We still stick to this principle. Under this principle, there are two potential ways to forward the SN RA report to corresponding nodes.
Alternative1: The serving SN is responsible for decoding the NR container and identifying the corresponding NR nodes.
Once the (ng)eNB receives the SN RA report from UE, the (ng)eNB sends it to the serving SN. The serving SN as NR node could open the NR container and interpret the PSCell ID.

Alternative2: UE report PSCell ID outside NR container to MN. Based on the PSCell ID, MN identifies the corresponding NR SN node.
We attempt to give a thorough analysis of these two possible solutions and give a recommended one. We generally characterize the MCG mobility and SCG mobility as from DC to SA, from DC to DC, and from SA to DC. From this point of view, we could observe that alternative 1 has its restrictions and drawbacks.
· Scenario 1: From EN-DC/NGEN-DC to SA
After UE successfully executes PCell handover with no SCG at the target, UE reports SN RA report to the serving MN. However there is no serving SN for MN to forward SN report to, thus it is impossible to depend on the serving SN to finally identify the corresponding SN node in this case. Therefore, alt.1 fails to work for UE from EN-DC/NGEN-DC to SA.

· Scenario 2: From DC to DC
We may consider two cases for this DC to DC handover:
-- a) SN change under the same MN, e.g., SN#1->SN#2->SN#3;
When the serving SN#3 identifies the corresponding SN#1 and SN#2, for EN-DC, there is no direct interface between SNs like between SN#3 and SN#1 or SN#2. There is no such EPC-based forwarding mechanism between NR SNs. To enable the forwarding of SN RA report between SNs, MN needs to be involved as a transfer node. The serving SN#3 need to indicate the corresponding PSCell ID or SN node ID via XnAP along with the SN RA report to MN. The aforementioned XnAP enhancement solution is required to make alt.1 applicable to SN change under the same MN.
-- b) inter-MN handover with SN change, e.g., MN#1, SN#1->MN#2, SN#2;
When serving SN#2 identifies the corresponding SN#1, it is very much likely that both SN#2 and MN#2 has no direct interface with SN#1. Then SN#2 has to make use of both serving MN#2 and previous MN#1 as transfer nodes with assistant information of the explicit SN node/PSCell ID to enable the forwarding of SN RA report to corresponding SN node#1. The serving MN and previous MNs together with the XnAP enhancement solution are involved to make alt.1 applicable to inter-MN handover under the same MN, which causes massive amount of inter-node messages.

For SA to DC handover, e.g. PSCell addition or handover with Target SCG, the serving SN is exactly the corresponding SN which MN intends to forward the SN RA report to. So handover from SA to DC is basically the most applicable scenario for alt.1 without any extra enhancement.
Observation 1: From DC to SA and DC to DC, we could observe that alternative 1 has its restrictions and drawbacks. Especially for DC to SA, the forwarding of SN RA report is unfeasible.
Proposal 1: RAN2 to agree that UE can report PSCell ID outside RA report container to enable MN of identifying corresponding SN node.

Even though MN could identify the corresponding SN node based on the PSCell ID information outside the NR container, there is quite a possibility that the serving MN#2 has no direct interface with the corresponding SN#1, such as in case of inter-MN handover with SN change, e.g., MN#1, SN#1->MN#2, SN#2. For EN-DC, there is no such EPC based forwarding mechanism between LTE node and NR node. So if serving MN#2 is not able to forward to SN#1 directly or via EPC, it requires serving MN#2 to identify the corresponding MN#1 which the corresponding SN#1 was associated to, and use the corresponding MN#1 as transfer node to eventually forward to corresponding SN#1. In order to make the serving MN to identify the corresponding MN, UE needs to report PCell ID in addition to PSCell ID outside RA report container.
Proposal 2: In addition to PSCell ID, UE can report PCell ID outside RA report container to enable the corresponding MN as a transfer node of delivering SN RA report to the corresponding SN.

2.2	Alternatives of NR container and associated PSCell ID indication
NR RA report is a list containing up to 8 RA report entries. Since RAN2 has not specified the realization of NR container, we might as well give an analysis of the alternatives. Once the NR container is specified, How PSCell ID could be indicated by UE to MN is clear accordingly.
Alt.1: the single SN RA report entry as a NR container
Alt.2: the list of SN RA report entries as a NR container
Alt.3: The list of SN report entries associated to same PSCell ID as a NR container

Since with alt.2, MN has to forward the whole NR container containing the list of SN RA report to each corresponding SN, it causes unnecessary forwarding of irrelevant SN RA reports and at the same time increase the inter-node forwarding signalling size. In contrary, with alt.1 and alt.3 MN could possibly forward the relevant RA report to each corresponding SN. For example, with alt.1 MN is able to forward each RA report to corresponding SN only when the PSCell ID plus PCell ID indication enables MN to map each RA report to its PSCell ID and PCell ID accordingly.
Observation 2: Alt.2 causes unnecessary forwarding of irrelevant SN RA reports, while Alt.1 and Al.3 could possibly forward the relevant RA report to each corresponding SN.
Proposal 3: RAN2 to discuss which alternative for realization of NR container:
Alt.1: the single SN RA report entry as a NR container
Alt.2: the list of SN RA report entries as a NR container
Alt.3: the list of SN report entries associated to same PSCell ID as a NR container

With Alt.1 of NR container, in order to enable MN to map each RA report to its PSCell ID and PCell ID, the option1a as the straightforward solution is that UE records the PSCell ID and PCell ID in list associated to each report entry. But there is still some space for optimization to reduce the Uu signalling size of option 1a. The optimized option 1b is that the consecutive same PSCell or PCell ID is only indicated once and the absence of Cell ID indicates the reuse of the latest occurred Cell ID.
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Proposal 4: If the single SN RA report entry as a NR container is agreed in Proposal 3, option 1b (the consecutive same PSCell/PCell ID is only indicated once and the absence of PSCell ID indicates the reuse of the latest occurred PSCell ID) is used for indication of PSCell plus PCell ID for mapping between each RA report to associated PSCell ID and PCell ID.

With Alt.2 of NR container, MN is not able to pick out single RA report from the NR container and forward it. So the indication of PSCell ID plus PCell ID could be further simplified compared to that of Alt.1. UE only needs to indicate the involved PSCell ID and its associated PCell ID, which avoids the duplication of same PSCell IDs and PCell ID.
[image: C:\Users\w00442454\AppData\Roaming\eSpace_Desktop\UserData\w00442454\imagefiles\99009672-2C69-4427-8D23-3E57C70E051F.png]Proposal 5: If the list of SN RA report entries as a NR container is agreed in Proposal 3, the solution to only indicate the involved PSCell ID and its associated PCell ID is sufficient for the forwarding requirement.

With Alt.3 of NR container, MN is able to map each NR container to its corresponding SN and forward the relevant SN RA reports to each corresponding SN when UE indicates the PSCell ID associated to each NR container and its associated PCell IDs.
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Proposal 6: If the list of SN report entries associated to same PSCell ID as a NR container is agreed in Proposal 3, the solution to only indicate the PSCell ID associated to each NR container and its associated PCell IDs enables the forwarding of relevant RA reports to each corresponding SN.
3	Conclusion
In this paper, we discuss miscellaneous enhancements for RACH enhancement, we have the following observations and proposals:
Observation 1: From DC to SA and DC to DC, we could observe that alternative 1 has its restrictions and drawbacks. Especially for DC to SA, the forwarding of SN RA report is unfeasible.
Proposal 1: RAN2 to agree that UE can report PSCell ID outside RA report container to enable MN of identifying corresponding SN node.
Proposal 2: In addition to PSCell ID, UE can report PCell ID outside RA report container to enable the corresponding MN as a transfer node of delivering SN RA report to the corresponding SN.

Observation 2: Alt.2 causes unnecessary forwarding of irrelevant SN RA reports, while Alt.1 and Al.3 could possibly forward the relevant RA report to each corresponding SN.
Proposal 3: RAN2 to discuss which alternative for realization of NR container:
Alt.1: the single SN RA report entry as a NR container
Alt.2: the list of SN RA report entries as a NR container
Alt.3: the list of SN report entries associated to same PSCell ID as a NR container
Proposal 4: If the single SN RA report entry as a NR container is agreed in Proposal 3, option 1b (the consecutive same PSCell/PCell ID is only indicated once and the absence of PSCell ID indicates the reuse of the latest occurred PSCell ID) is used for indication of PSCell plus PCell ID for mapping between each RA report to associated PSCell ID and PCell ID.
Proposal 5: If the list of SN RA report entries as a NR container is agreed in Proposal 3, the solution to only indicate the involved PSCell ID and its associated PCell ID is sufficient for the forwarding requirement.
Proposal 6: If the list of SN report entries associated to same PSCell ID as a NR container is agreed in Proposal 3, the solution to only indicate the PSCell ID associated to each NR container and its associated PCell IDs enables the forwarding of relevant RA reports to each corresponding SN.
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