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1. Introduction
In RAN2#120 meeting, the following agreements and remaining issues were made for RACH enhancement:
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.


FFS: Include Msg3 repetition number configured and applied for the RA procedure.
FFS: For RACH report for RACH partitioning, RAN2 to discuss whether to include NAS provided NSAG priority (or information) when the applicable feature is slicing.
In RAN2#121 meeting, some agreements on SN RA report was achieved:
 Agreements:

1: To have “a list of SN RA report entries as a single NR container (i.e. NR RA-ReportList)”.


=> It is not supported in R18 that UE reports NR RACH Report to LTE cell when the UE is in standalone LTE.
=>	RAN2 assumes that the following two alternatives are feasible and would like to check RAN3’s views:
-	Alt 2b: Includes unique PSCell identities, i.e. if a PSCell occurs more than once in NR RA-ReportList, it is recorded only once in the list of PSCell identities
-	Alt 2c: Includes the last PSCell identity (in NR RA-ReportList)
There are some remaining issues identified by RAN2#121bis meeting as below:
=>	1	FFS: Include the actual number of msg3 repetitions in RA report.
	2	FFS: Include NSAG priority in RA report.

	3b	FFS: UE reports NSAG IDs which are associated with the S-NSSAI(s) that triggered the random access attempt or NSAG IDs which associated with the S-NSSAI(s) triggering the access attempt and that are included in SIB1. 

	3c	FFS: Include S-NSSAI(s) in RA report.

In this contribution, we take the agreed solutions and FFSs into account and discuss how to progress the work on this objective in the three aspects: Msg3 repetition, NSAG priority for slicing, RACH partitioning leftover.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Msg3 repetition
[bookmark: _Hlk103845580]To enhance coverage, a UE may be configured with multiple sets of RA resources with and without indicating msg3 repetition. If configured, the UE requests MSG3 repetition via separate RACH resources when the RSRP is lower than a configured threshold. BWP configured with RACH resources solely for MSG3 repetition is also supported without the need to consider the RSRP by the UE. 
According to TS 38.331, there are three relevant IEs here to consider: rsrp-ThresholdMsg3, mcs-Msg3-Repetitions
and numberOfMsg3-RepetitionsList. 
	rsrp-ThresholdMsg3 
Threshold used by the UE for determining whether to select resources indicating Msg3 repetition in this BWP, as specified in TS 38.321 [3]. The field is mandatory if both set(s) of Random Access resources with MSG3 repetition indication and set(s) of Random Access resources without MSG3 repetition indication are configured in the BWP. It is absent otherwise. 



	mcs-Msg3-Repetitions
Configuration of eight candidate MCS indexes for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. Only the first 4 configured or default MCS indexes are used for PUSCH transmission scheduled by RAR UL grant. This field is only applicable when the UE selects Random Access resources indicating Msg3 repetition in this BWP. If this field is absent when the set(s) of Random Access resources with MSG3 repetition indication are configured in the BWP-UplinkCommon, the UE shall apply the values {0, 1, 2, 3, 4, 5, 6, 7} (see TS 38.214 [19], clause 6.1.4).



	numberOfMsg3-RepetitionsList
The number of repetitions for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. This field is only applicable when the UE selects Random Access resources indicating Msg3 repetition in this BWP. If this field is absent when the set(s) of Random Access resources with MSG3 repetition indication are configured in the BWP-UplinkCommon, the UE shall apply the values {n1, n2, n3, n4} (see TS 38.214 [19], clause 6.1.2.1).



When the RACH resources in this BWP solely for MSG3 repetition, UE does not need to determine whether RSRP is less than rsrp-ThresholdMsg3. So if MSG3 repetition is part of triggered feature combination, this is also an implicit indication of whether RSRP is less than rsrp-ThresholdMsg3.  That means, RAN2#119bis has already supported to indicate RSRP< rsrp-ThresholdMsg3 or not by the agreed indication of “Feature or the combination of features that triggered the RACH”.
Observation 1: RAN2#119bis has already supported to indicate RSRP< rsrp-ThresholdMsg3 or not by the agreed indication of “Feature or the combination of features that triggered the RACH”.
For PUSCH repetition type A, when transmitting PUSCH, the MCS information of RAR UL grant or DCI format 0_0 provides a codepoint to determine the number of repetitions K according to Table 6.1.2.1-1A, based on whether or not the higher layer parameter numberOfMsg3-RepetitionsList is configured. We could conclude that the number of msg3 repetitions to be used by UE is totally determined by the channel quality and dynamically indicated by network. There is no need to optimize the dynamically indicated number of msg3 repetitions. The same actually also applies to mcs-Msg3-Repetitions. 
Table 6.1.2.1-1A: Number of repetition K as a function of 2 MSBs of MCS information field
	numberOfMsg3-RepetitionsList is configured
	
	numberOfMsg3-RepetitionsList is not configured

	Codepoint
	K
	
	Codepoint
	K

	00
	First value of numberOfMsg3-RepetitionsList
	
	00
	1

	01
	Second value of numberOfMsg3-RepetitionsList
	
	01
	2

	10
	Third value of numberOfMsg3-RepetitionsList
	
	10
	3

	11
	Fourth value of numberOfMsg3-RepetitionsList
	
	11
	4



Observation 2: The number of msg3 repetitions and the MCS index of msg3 repetition to be used by UE is totally determined by the channel quality and dynamically indicated by network.
Observation 3: The motivation of introducing msg3 related information in RA report is not clear.

2.2 NSAG priority 
RAN2#121b-e made the following FFS:
	2	FFS: Include NSAG priority in RA report.

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.
Observation 4: Including NSAG priority in RA report may be beneficial for gNB to optimize the parameters for slice-based features.

2.3 RACH partitioning leftover
RACH partitioning specifies the selection of the set of RACH resources based on feature prioritization assigned in featurePriorities at the UE side when the intended feature or feature combination maps to more than one RACH resources. A mismatch might occur between the feature(s) which the selected RACH resource is indicated for and the feature(s) the UE intended to initiate via RA procedure. For instance, as illustrated in the below figure, When UE intends to initiate feature combination RedCap+SDT+CovEnh, UE select the RACH resource RedCap+SDT +Slice group1 among the available sets of RACH resource based on feature prioritization, and finally initiate RA procedure for RedCap+SDT. 
[image: 11BD5714-9BBD-4FBA-87C5-40CDFC0EBF8E]
The mismatch occurs mainly due to improper RA resource segmentation for feature(s) and inappropriate feature priorities, which need to be further optimized by network. One thing we would like to address is that, UE should report the feature priorities, not only just for the intended feature(s) but also for all the deployed feature(s) in order to help network decide which feature comes before which feature.
Observation 5: The feature priorities, not only just for the intended feature(s) but also for all the deployed feature(s), are beneficial for the network to decide which feature comes before which feature.
Proposal 1: It is proposed RAN2 to agree on including the feature priorities assigned to UE in RA report.

In our understanding, the network needs to know the gap between the preferred feature and the selected feature among set of RACH resources configured to UE. To enable efficient utilization of RACH resources, the set of RACH resource should be allocated for RedCap+SDT+CovEnh instead of RedCap+SDT +Slice group1. Therefore, in addition to intended and used feature(s), the RA report should be enhanced to include the selected feature(s) to enable the network to have sufficient information for RACH optimization.
Observation 6: To enable efficient utilization of RACH resources, the set of RACH resource should be allocated for intended feature(s) (e.g., RedCap+SDT+CovEnh) instead of selected feature(s) (e.g., RedCap+SDT +Slice group1).
Proposal 2: It is proposed to enhance the RA report by including the selected feature(s) to enable the network to have sufficient information for RACH optimization.
3. Conclusion
In this contribution, we have made analysis on RACH enhancement. The following observations and proposals were made:
Msg3 repetition
Observation 1: RAN2#119bis has already supported to indicate RSRP< rsrp-ThresholdMsg3 or not by the agreed indication of “Feature or the combination of features that triggered the RACH”.
Observation 2: The number of msg3 repetitions and the MCS index of msg3 repetition to be used by UE is totally determined by the channel quality and dynamically indicated by network.
Observation 3: The motivation of introducing msg3 related information in RA report is not clear.

NSAG priority
Observation 4: Including NSAG priority in RA report may be beneficial for gNB to optimize the parameters for slice-based features.

RACH partitioning leftover
Observation 5: The feature priorities, not only just for the intended feature(s) but also for all the deployed feature(s), are beneficial for the network to decide which feature comes before which feature.
Observation 6: To enable efficient utilization of RACH resources, the set of RACH resource should be allocated for intended feature(s) (e.g., RedCap+SDT+CovEnh) instead of selected feature(s) (e.g., RedCap+SDT +Slice group1).
Proposal 1: It is proposed RAN2 to agree on including the feature priorities assigned to UE in RA report.
Proposal 2: It is proposed to enhance the RA report by including the selected feature(s) to enable the network to have sufficient information for RACH optimization.
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