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1. Introduction
In RAN2#123, the following agreements and remaining issues were made for RACH enhancement:

Agreements:
1
At least the NSAG ID that is assigned to the S-NSSAI triggering the RA attempt and belongs to the NSAG ID of the feature combination used to select the RA configuration should be reported.
2
Addition of an indication in RA report whether RA-SDT procedure is successful or not. Details of the indication and whether it is a single flag or further differentiation of the failure scenarios are needed are FFS.
FFS: Further discuss whether the following NSAG IDs to be included in the RA reports:

a)
NSAG ID(s) that belong to the S-NSSAI(s) triggering the RA attempt and included in SIB1 (even if they were not used to select the RA configuration, e.g., due to belonging to lower priority NSAGs).

b)
NSAG ID(s) that belong to the S-NSSAI(s) triggering the RA attempt (even if they are not included in SIB1).
Postponed: RAN2 to discuss whether to include the priorities of the NSAG IDs either explicitly or implicitly.
Postponed: RAN2 to discuss whether the UE reports the buffered data volume when RA-SDT procedure is triggered.

In this contribution, we take the agreed solutions and FFSs into account and discuss how to progress the work on this objective.

In addition, for the topic “SN RA report forwarding in inter-MN handover case”, it is led by RAN3. However, we find it difficult for network co-ordination to efficiently handle the RA report, and then we think RAN2 may address this issue if possible.
2. Discussion
2.1 Slicing
· NSAG ID
In RAN2#119-bis-e meeting, RAN2 agreed that UE reports the following parameters in RA report for RACH partitioning
· feature or feature combination that triggered the RA attempt 
· the used feature combination applied during RA attempt 
In RAN2#120 meeting, RAN2 agreed that UE includes NSAG ID in RA report for RACH partitioning when the applicable feature is network slicing.

In RAN2#123, RAN2 agreed that UE includes the NSAG ID triggering the RA attempt and being included in the FeatureCombination IE broadcast via SIB1. The leftover issue is that whether the NSAG ID triggering the RA attempt but not included in SIB1 should be reported too. According to clause 5.3.3.2 of TS 38.331 the UE only considers the S-NSSAI(s) triggering the RA attempt when at least one NSAG associated to them is included in SIB1. According to clause 5.3.3.2 of TS 38.331 the UE only considers the S-NSSAI(s) triggering the RA attempt when at least one NSAG associated to them is included in SIB1 for the initialization of RA procedure, e.g., RA resource selection and RA attempt:
1>
if the upper layers provide NSAG information and one or more S-NSSAI(s) triggering the access attempt (TS 23.501 [32] and TS 24.501 [23]): 
 
2>
apply the NSAG with highest NSAG priority among the NSAGs that are included in SIB1 (i.e., in FeatureCombination and in RA-PrioritizationSliceInfo), and that are associated with the S-NSSAI(s) triggering the access attempt, in the Random Access procedure (TS 38.321 [3], clause 5.1); 
When the NSAG is not included in SIB1, the NSAG is irrelevant with RA procedure, which means that this NSAG is never intended to be used for RA procedure from network implement perspective. Therefore, it is meaningless for UE to report the NSAG not even broadcast via SIB1. On the other hand, if UE reports the NSAG not intended for RA procedure, it would be misleading for the network to allocate RA resource for this NSAG in consequence.
Proposal 1: UE does not report the NSAG ID not included in SIB1, i.e not intended for RA procedure by network implementation.

· S-NSSAI

Some companies proposed to report S-NSSAI, in addition to agreed NSAG ID for the purpose of optimizing the slice grouping, i.e., the mapping of slice and NSAG. Since a slice could be mapped to one or more NSAGs, if RA attempt is triggered by multiple network slices belonging to different NSAGs, the UE initiates the RA attempt only using the RA resource that corresponds to the NSAG of highest priority that is present in SIB1. In this case, the granularity of NSAG, reported by UE, is sufficient for RA resource optimization, since the RA resource segmentation is directly corresponding to NSAG-level instead of slice-level. From RAN perspective, RAN could not decide the mapping of slice and NSAG and could only control the RA resource configured for each NSAG.
Proposal 2: UE does not report S-NSSAI, since the granularity of NSAG, reported by UE, is sufficient for optimization of the RA resource segmentation.
· NSAG Priority
According to TS 48.413, NSAG information (TAI NSAG Support List IE) contains only the NSAG ID and the list of slices belonging to the NSAG, which are indicated from AMF to RAN via NG Setup and RAN Configuration Update messages. 
With regards to NSAG priority, the description of its usage according to TS 23.501 is as follows: 

If the signalling transaction triggering the access attempt is related to more than one network slice, and the S-NSSAIs of these network slices are associated with more than one NSAG for Random Access, the NSAG with the highest priority is selected.

In our understanding, the UE can get NSAG information (including NSAG priority) via NAS procedures, and then the UE performs slice-based cell re-selection and RA according to the control information from gNB. From gNB point of view, how to set RA resources for different NSAGs or how to set cell re-selection parameters for different NSAGs are network implementation, and they are related to the NSAG priority information. If gNB can get NSAG priority information (e.g. via RA report) from UEs, it may be beneficial for gNB to optimize the parameters for slice-based features. And since NSAG ID triggering the RA attempt is reported, the NSAC priority could be indicated implicitly via the order of NSAG ID.
Observation 1: Including NSAG priority in RA report may be beneficial for gNB to optimize the parameters for slice-based features.
Proposal 3: The NSAC priority could be indicated implicitly via the order of reported NSAG ID.
2.2 SDT

In RAN2#120 meeting it was agreed that UE includes RA and SDT information in the RA report if an SDT operation fails. what specific information regarding SDT operation to be provided by UE needs to be further studied. The first issue is that whether the network needs to distinguish whether the SDT operation fails. In our understanding, the network is interested in using RA report to identify any issue or potential issue deteriorating RA performance UE may encounter in a best effort way. Therefore, if SDT fails, the network needs to be aware of the failure. A separate indication could be used to indicate whether the SDT procedure is successful or not. Another possible solution is to use the intended/used feature combination together with a new value (SDT) of RA purpose. In our understanding, the intended/used feature combination and the new value of RA purpose only could denote that the RA procedure is initiated successfully for SDT or not, not reflecting whether the RA-SDT is completed successfully or not. So we recommend the separate indication solution.

Proposal 4: A separate indication is introduced to indicate whether RA-SDT procedure is successful or not.
Another important aspect of the SDT configuration is the threshold for data volume to be transmitted, depending on which UE decide to use SDT or comes to connected via legacy RA process (SDT is intended if the pending data volume is smaller than or equal to the threshold; Otherwise the legacy RA procedure is intended). Some companies think of the legacy RA procedure as SDT operation failure, because the pending data is greater than the SDT data volume threshold. We believe that the normal legacy RA procedure for UL transmission should not and never be considered to be SDT failure, since the SDT operation is not intended in the first place. Therefore, we propose:

Proposal 5: RAN2 clarify that the normal legacy RA procedure for UL transmission should not and never be considered to be SDT failure.
2.3 SN RA report forwarding in inter-MN handover case
We agreed that UE report a list of unique PSCell IDs outside NR RA report container to support the forwarding of SN NR RA reports. The LTE MN fetching the SN RA reports could use the PSCell ID to identify the corresponding NR SN node where the SN RA report is collected. However, Further study about whether the PSCell ID is sufficient to enable the forwarding in inter-MN handover case is required. 

The inter-MN handover case attract a lot of attention due to that the direct interface for forwarding of SN RA report may not exist between the target MN fetching the SN RA reports and the correct SN. We opposed to the NG/S1 forwarding solution of RA report, which has been ruled against in the earlier Release for SON topic. Unlike the RLF report, handover report and SHR report via the CN, RA report forwarding via CN would occur much more frequently and consequently cause high signalling load at the CN. 

Observation 2: Unlike the RLF report, handover report and SHR report via the CN, RA report forwarding via CN would occur much more frequently and consequently cause high signalling load at the CN.
Instead of CN forwarding of RA report, it is proposed to user the previous MN associated to the correct SN as intermediate node to forward the RA report. It is a certain thing that the previous MN has a direct interface with correct SN. Some companies have the concern that the target MN has no direct interface with previous MN in case of multi-hop inter-MN handover, for instance MN3 has no X2 interface with MN1 in inter-MN handover of MN1->MN2->MN3. In our understanding, once the UE access to the new E-UTRAN MN, since only one LTE RA report is allowed to be stored by UE and is overwritten to record a new RA report, the new MN needs to retrieve the RA report timely to avoid the loss of RA report, since there is a large support on requesting NR SN RA report simultaneously via the existing LTE RA report request in RAN2. So the worst case, i.e., MN2 does not retrieve SN RA report timely and MN3 has no direct interface with MN1, is a corner case.

Observation 3: The E-UTRAN MN always retrieve the RA report including LTE RA report and NR RA report timely since only one LTE RA report is available at the UE, and the LTE RA report and NR RA reports are most likely to be retrieved simultaneously.

To enable the previous MN as intermediate node of forwarding in alternative 1, the PCell ID associated to the PSCell ID should be included outside the NR container for the target MN to identify the previous MN.  Since the duplicated PCell IDs and PSCell IDs are only recorded once, the maximum overhead via Uu Interface is 16*(size of CGIs), i.e, for at most 8 PSCells and at most 8 PCells.
Proposal 6: The unique PCell IDs corresponding to the PSCell ID, reported by UE, is recommended to enable the SN RA report forwarding in inter-MN handover case.
3. Conclusion

Based on the discussion in this paper, the following is proposed:
Proposal 7: UE does not report the NSAG ID not included in SIB1, i.e not intended for RA procedure by network implementation.

Proposal 8: UE does not report S-NSSAI, since the granularity of NSAG, reported by UE, is sufficient for optimization of the RA resource segmentation.
Observation 1: Including NSAG priority in RA report may be beneficial for gNB to optimize the parameters for slice-based features.
Proposal 9: The NSAC priority could be indicated implicitly via the order of reported NSAG ID.
Proposal 10: A separate indication is introduced to indicate whether RA-SDT procedure is successful or not.
Proposal 11: RAN2 clarify that the normal legacy RA procedure for UL transmission should not and never be considered to be SDT failure.
Observation 2: Unlike the RLF report, handover report and SHR report via the CN, RA report forwarding via CN would occur much more frequently and consequently cause high signalling load at the CN.
Observation 3: The E-UTRAN MN always retrieve the RA report including LTE RA report and NR RA report timely since only one LTE RA report is available at the UE, and the LTE RA report and NR RA reports are most likely to be retrieved simultaneously.

Proposal 12: The unique PCell IDs corresponding to the PSCell ID, reported by UE, is recommended to enable the SN RA report forwarding in inter-MN handover case.
