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1. Introduction
The LS from RAN1 on LS on L1 measurement RS configuration and PDCCH ordered RACH for LTM  in [1] was discussed at last meeting, and the reply LS was agreed in [2]. The following FFS is captured in chair notes.
FFS on the message for CU requesting “RACH resource”(UE Context Setup procedure or UE Context Modification procedure or both)
Furthermore, two LSs from RAN1 and RAN2 are received in [3] and [4] at this meeting. 
In this contribution, we mainly discuss the RAN3 signalling impact on the remaining open issue of previous LS and the new LSs from RAN1 and RAN2. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Request for RACH resource
According to the agreements mentioned in the RAN2 LS [4], for inter-DU LTM RAN2 assumes that the RRC RACH configuration (i.e. cell-specific RACH common parameter) and CFRA resource (i.e., SS/PBCH index, RACH occasion, and Random Access Preamble index) are provided separately to the UE by the source DU, i.e. the RRC RACH configuration is provided in the RRCReconfiguration message and the CFRA resource is provided by the PDCCH order.
On the other hand, RAN3 agreed that the gNB-CU requests the candidate gNB-DU to provide the “RACH resource” for early TA acquisition. One thing to be further clarified in RAN3 is the meaning of the “RACH resource” mentioned in that agreement. Whether it refers to both RRC RACH configuration and CFRA resource or only one of them. 
For instance, should the gNB-CU request the candidate gNB-DU to provide the RRC RACH configuration and CFRA resource separately or together? The answer will lead to different F1AP signalling design.
As mentioned in above, the source gNB-DU needs to get the RRC RACH configuration and CFRA resource from the candidate DUs in advance. We see the following options available.
· Option 1: The gNB-CU requests the candidate gNB-DU to provide the RRC RACH configuration and CFRA resource via UE Context Setup Request message for a candidate cell and the gNB-CU provides the RRC RACH configuration and CFRA resource (received from the candidate gNB-DU via UE Context Setup Response message) to the source gNB-DU via UE Context Modification procedure. 
· Option 2: the gNB-CU requests the candidate gNB-DU to provide the RRC RACH configuration during LTM configuration and request the candidate gNB-DU to provide the CFRA resources just before the PDCCH order based on the request from source gNB-DU.
In our view, providing the RRC RACH configuration and CFRA resource together would save signalling overhead and shorten the latency of the LTM command preparation. The drawback is that each candidate cell may need to reserve the CFRA resource all the time when it is configured as a LTM candidate cell. 
And option 2 means that the candidate cells can assign the CFRA resource for one-shot RA for early TA acquisition and the assigned CFRA resource can be released and re-scheduled to other UEs requiring for early TA after the RA is completed.. Option 2 needs to introduce new F1AP signalling between gNB-DU and gNB-CU on uplink and downlink. 
Considering that the CFRA resources can be shared by multiple UEs as per RAN2 agreements, the waste of CFRA resources of option 1 seems manageable.
Based on above analysis, we propose:
During LTM configuration phase in inter-DU LTM, the gNB-CU requests the candidate DU to provide both RRC RACH configuration and CFRA resource per candidate cell in UE Context Setup message.
During LTM configuration phase in inter-DU LTM, the gNB-CU provides the RRC RACH configuration and CFRA resource received from the candidate gNB-DU via UE Context Setup Response message to the source gNB-DU via UE Context Modification procedure.
2.2 TA information transfer from candidate DU to source DU
The candidate gNB-DU determines the TA when it detected the preamble on the CFRA resource transmitted from a UE serving by the source gNB-DU. After that, it needs to send the obtained TA to the source gNB-DU via the gNB-CU. On the other hand, RAN1 assumes that the PDCCH order with CFRA resource is triggered by the source cell (i.e. the source gNB-DU) and then the UE transmits the preamble on the candidate cells based on the PDCCH order.
As mentioned in the RAN2 LS [4], the CFRA resource is shared among UEs. The candidate DU cannot identify which UE in the source gNB-DU has transmitted the preamble. Hence the candidate DU needs to provide the UE identification information (e.g., the detected preamble, the used RA occasion, candidate cell ID, details up to RAN2) together with the TA information to the source gNB-DU via the gNB-CU. So that the source gNB-DU can apply the received TA to the correct UE. This can be applied to both without RAR and with RAR cases.
With above analysis, we think that the UE specific F1 signalling is not feasible to deliver the TA information from candidate gNB-DU to the source gNB-DU via gNB-CU. New class 2 non-UE associated F1 signalling seems unavoidable.
To introduce new class 2 non-UE associated F1 signalings to deliver the TA information from the candidate gNB-DU to the source gNB-DU via gNB-CU for both without RAR and with RAR cases.
UE identification information is carried in the new class 2 non-UE associated F1 signalings. E.g., the detected preamble, the used RA occasion, etc. detailed up to RAN2)
One more thing is that the candidate DU may not even know which source gNB-DU has triggered the UE to perform CFRA if the CFRA resource is shared among UEs from different source gNB-DUs. This is because that the RAN2 agreement only specifies from the source gNB-DU perspective. It is not unclear that whether or not the CFRA resource of candidate cells can be shared among UEs from different source gNB-DUs. This needs further clarification by RAN2, as it determines how the candidate gNB-DU could forward the TA values to the correct source gNB-DU.

Send a LS to RAN2 to clarify whether the CFRA resources could be shared among UEs from different source gNB-DUs from candidate gNB-DU perspective.
2.3 TA information maintenance
Normally the source gNB-DU has the TA of the UE’s serving cell before LTM cell switch. After early TA acquisition procedure, the source DU may also obtain the TAs for some candidate cells. After the UE accesses the target cell in the target gNB-DU by LTM successfully, the target gNB-DU (UE’s new serving gNB-DU) needs also to obtain the TAs of candidate cells including the previous serving cell for subsequent LTM. The normal way is to let the target gNB-DU trigger the PDCCH ordered RACH on candidate cell again as what the source gNB-DU did. 
[bookmark: OLE_LINK6][bookmark: OLE_LINK8][bookmark: OLE_LINK9]However, the PDCCH ordered RACH procedure in candidate cells is costly and may cause extra interruption on data transmission in the target gNB-DU. To avoid this issue, one better way is to let the source gNB-DU forward the available TAs to the target gNB-DU for subsequent LTM usage after LTM cell switch..
[image: ]
Figure 1: TA maintenance for subsequent LTM
The source gNB-DU transfers the TA information of candidate cells to the target gNB-DU after LTM cell switch for subsequent LTM.
2.4 UE-based TA measurement
Moreover, RAN1 agreed a working assumption on UE-based TA measurement as shown below.
	Working Assumption
UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec


Such working assumption may also have RAN3 signalling impact. For example, the gNB-CU needs to request the candidate gNB-DU to provide the L1 RS for UE-based TA measurement, and whether some assistance information is provided with request is up to RAN1 and RAN2.
We propose RAN3 to evaluate the F1 signalling impact with UE based TA measurement after having more progress in RAN1,
RAN3 to evaluate the F1 signalling impact with UE based TA measurement after having more progress in RAN1.
2.5 L1 mmeasurement configuration and reporting
Regarding L1 measurement configuration and reporting, RAN2 made the following agreement in the reply LS in [4].
	<L1 measurements>
Initial agreements, from RAN2 point of view (may be dep on RAN1 progress).
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]The location of RS configuration for SSB-based measurements of candidate cells is external to the ServingCellConfig(s) of current serving cells and external to the configuration of the LTM candidate cells. The RS configuration, per RAN1 agreement, can include PCI or logical ID, SMTC location, frequency location, and SCS.
RAN2 assumes that the location of configurations of TCI states for the candidate cells (used before/at cell switch) is external to the ServingCellConfig(s) of current serving cells and external to the configuration of the LTM candidate cells (same location as RS configuration).
RAN2 assumes that For L1 measurements of LTM candidate cells, the reporting configuration is placed inside the ServingCellConfig of current serving cell(s). 
	Chair: the agreements above may need to be further evaluated, e.g. wrt subsequent LTM switches. 



Furthermore, RAN1 achieved the following agreement for L1 measurement reporting in previous meetings.
	Agreement
· Periodic and semi-persistent report on PUCCH are also supported for gNB scheduled L1-measurement reporting.
RAN1#111 Agreement
· For gNB scheduled L1 measurement report for Rel-18 LTM, report as UCI is supported
· Semi-persistent report on PUSCH, and aperiodic report on PUSCH are supported
· FFS: periodic and semi-persistent PUCCH
· In a single report instance, report for serving cell and candidate cell(s) for intra-frequency and/or inter-frequency can be included. 


According to above RAN1 agreement, RAN1 concluded that the legacy L1 CSI framework will be reused for L1 measurement configuration and reporting for LMT. In general, the L1 measurement configuration is specified by the CSI-ResourceConfig, and the L1 measurement reporting configuration is specified by the CSI-ReportConfig. Both of them are configured by higher layer RRC message. There are associations between the CSI-ResourceConfig and the CSI-ReportConfig as cited below from TS 38.214. 
	[bookmark: _Toc11352109][bookmark: _Toc20317999][bookmark: _Toc27299897][bookmark: _Toc29673164][bookmark: _Toc29673305][bookmark: _Toc29674298][bookmark: _Toc36645528][bookmark: _Toc45810573][bookmark: _Toc130409773]5.2.1.1	Reporting settings
Each Reporting Setting CSI-ReportConfig is associated with a single downlink BWP (indicated by higher layer parameter BWP-Id) given in the associated CSI-ResourceConfig for channel measurement and contains the parameter(s) for one CSI reporting band: codebook configuration including codebook subset restriction, time-domain behavior, frequency granularity for CQI and PMI, measurement restriction configurations, and the CSI-related quantities to be reported by the UE such as the layer indicator (LI), L1-RSRP, L1-SINR, CRI, and SSBRI (SSB Resource Indicator) and CapabilityIndex. 
[bookmark: _Toc11352110][bookmark: _Toc20318000][bookmark: _Toc27299898][bookmark: _Toc29673165][bookmark: _Toc29673306][bookmark: _Toc29674299][bookmark: _Toc36645529][bookmark: _Toc45810574][bookmark: _Toc130409774]5.2.1.2	Resource settings
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Each CSI Resource Setting CSI-ResourceConfig contains a configuration of a list of S≥1 CSI Resource Sets (given by higher layer parameter csi-RS-ResourceSetList), where the list is comprised of references to either or both of NZP CSI-RS resource set(s) and SS/PBCH block set(s) or the list is comprised of references to CSI-IM resource set(s). Each CSI Resource Setting is located in the DL BWP identified by the higher layer parameter BWP-id, and all CSI Resource Settings linked to a CSI Report Setting have the same DL BWP.


One fact is that the CSI-ResourceConfig specifying the L1 measurement configuration of the candidate cell is generated by the candidate gNB-DU, and the CSI-ReportConfig specifying the L1 measurement reporting configuration of the serving cell is generated by the source gNB-DU. Hence, in inter gNB-DU LTM case, after receiving the L1 measurement configurations of all the candidate cells from candidate gNB-DUs during LTM configuration, the gNB-CU has to send them to the source gNB-DU to generate the CSI-ReportConfig before sending the RRCReconfiguration to the UE (e.g., to build the association between the CSI-ResourceConfig and the CSI-ReportConfig). 
RAN3 needs to introduce new signalling for this purpose. The UE Context Modification Request procedure can be reused. The source gNB-DU associates the CSI-ResourceConfig of all the candidate cells with the CSI-ReportConfig on the current serving cell and provides the CSI-ReportConfig associated with CSI-ResourceConfig back to gNB-CU in the UE Context Modification Response.
Proposal 1: For inter gNB-DU LTM, the gNB-CU collects the CSI-ResourceConfig of candidate cells from the candidate DUs during LTM configuration. The IE name for LTM pending to RAN2
Proposal 2: After that, the gNB-CU indicates the collected CSI-ResourceConfigs of all candidate cells to the source gNB-DU via UE Context Modification Request message. The IE name for LTM pending to RAN2
Proposal 3: The source gNB-DU builds the association between the CSI-ReportConfig and the CSI-ResourceConfig and provides the CSI-ReportConfig back to the gNB-CU via UE Context Modification Response message. The IE name for LTM pending to RAN2
2.6 TCI state configuration 
In RAN1 LS [3], RAN1 confirmed the requirement that the source gNB-DU shall be provided with the TCI state information for inter-DU LTM as mentioned below.
	
A. Beam indication of target cell(s)

RAN1 has made the following agreement in RAN1#112bis-e

· Adopt Alt.2 for beam indication of target cell(s) and TCI state activation for candidate cell(s) (if supported), 
· Alt. 1: By indicating RS identifier, i.e. mapping between RS identifier and Rel-17 unified TCI state is done by a UE
· Alt. 2: By indicating Rel-17 TCI state index

This agreement implies that the source cell must be provided with information so that the source cell can send a Rel-17 TCI state index of the target/candidate cell(s) to the UE even when source cell and target/candidate cell(s) belong to different DUs. 


We think that the gNB-CU may reuse the UE Context Setup procedure to collect the TCI state configurations of candidate cells during LTM configuration phase and indicate the collected TCI state configurations to the source gNB-DU via UE Context Modification procedure. So that, the source gNB-DU can choose the proper TCI state index to be carried in the LTM cell switch command for the UE.
Proposal 4: The gNB-CU uses the UE Context Setup procedure to collect the TCI state configurations of candidate cells in LTM configuration phase for inter-DU LTM.
Proposal 5: After LTM configuration, the gNB-CU indicates the collected TCI state configurations of candidate cells to the source gNB-DU via UE Context Modification procedure for the UE.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
[bookmark: OLE_LINK7]Based on the discussion in this paper, we propose the following:
1. During LTM configuration phase in inter-DU LTM, the gNB-CU requests the candidate DU to provide both RRC RACH configuration and CFRA resource per candidate cell in UE Context Setup message.
1. During LTM configuration phase in inter-DU LTM, the gNB-CU provides the RRC RACH configuration and CFRA resource received from the candidate gNB-DU via UE Context Setup Response message to the source gNB-DU via UE Context Modification procedure.
1. To introduce new class 2 non-UE associated F1 signalings to deliver the TA information from the candidate gNB-DU to the source gNB-DU via gNB-CU for both without RAR and with RAR cases.
1. UE identification information is carried in the new class 2 non-UE associated F1 signalings. E.g., the detected preamble, the used RA occasion, etc. detailed up to RAN2)
1. Send a LS to RAN2 to clarify whether the CFRA resources could be shared among UEs from different source gNB-DUs from candidate gNB-DU perspective.
1. The source gNB-DU transfers the TA information of candidate cells to the target gNB-DU after LTM cell switch for subsequent LTM.
1. RAN3 to evaluate the F1 signalling impact with UE based TA measurement after having more progress in RAN1.
1. For inter gNB-DU LTM, the gNB-CU collects the CSI-ResourceConfig of candidate cells from the candidate DUs during LTM configuration. The IE name for LTM pending to RAN2
1. After that, the gNB-CU indicates the collected CSI-ResourceConfigs of all candidate cells to the source gNB-DU via UE Context Modification Request message. The IE name for LTM pending to RAN2
1. The source gNB-DU builds the association between the CSI-ReportConfig and the CSI-ResourceConfig and provides the CSI-ReportConfig back to the gNB-CU via UE Context Modification Response message. The IE name for LTM pending to RAN2
1. The gNB-CU uses the UE Context Setup procedure to collect the TCI state configurations of candidate cells in LTM configuration phase for inter-DU LTM.
1. After LTM configuration, the gNB-CU indicates the collected TCI state configurations of candidate cells to the source gNB-DU via UE Context Modification procedure for the UE.
[bookmark: _Toc423020280]The tentative stage 2 TP to TS 38.401 BLCR based on the above proposals in the annex.
The draft LS to RAN2 is provided in the annex.
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--------------------------------------------------------- the start of change -------------------------------------------------------------

8.2.1.Y	Inter-gNB-DU L1/L2 Triggered Mobility 
This procedure is used for the case when the UE moves from one gNB-DU to another gNB-DU within the same gNB-CU during NR operation for L1/L2 Triggered Mobility. Figure 8.2.1.Y-1 shows the inter-gNB-DU L1/L2 Triggered Mobility procedure for intra-NR.




Figure 8.2.1.Y-1: inter gNB-DU L1/L2 Triggered Mobility
1. The UE sends a MeasurementReport message (L3 measurement result FFS) to the source gNB-DU containing  measurements of neighboring cells. The source gNB-DU sends an UL RRC MESSAGE TRANSFER message conveying the received MeasurementReport message to the gNB-CU. 
2. The gNB-CU determines to initiate L1/L2 triggered mobility configuration. 
3. The gNB-CU sends a UE CONTEXT SETUP REQUEST message to the candidate gNB-DU, containing the target candidate cells. 
FFS for Step 3 and Step 4: either a single or multiple UE Context Setup procedure(s) should be used.
4. If the candidate gNB-DU accepts the request of LTM configuration, it responds to the gNB-CU with a UE CONTEXT SETUP RESPONSE message including the generated lower layer RRC configuration for the accepted target candidate cell(s).
5. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source gNB-DU, containing RRC RACH, CFRA resource, TCI state and RS configuration of the target candidate cells. 
6. The source gNB-DU sends a UE CONTEXT MODIFICATION RESPONSE message to the gNB-CU, containing CSI report configuration associated with the target candidate cells. 
7. The gNB-CU sends a DL RRC MESSAGE TRANSFER message to the source gNB-DU, which includes the generated RRCReconfiguration message with the L1/L2 triggered mobility configuration.
FFS: whether it is DL RRC MESSAGE TRANSFER message or UE CONTEXT MODIFICATION REQUEST message.
8. The source gNB-DU forwards the received RRCReconfiguration message to the UE.
9. The UE responds to the source gNB-DU with an RRCReconfigurationComplete message.
10. The source gNB-DU forwards the RRCReconfigurationComplete message to the gNB-CU via an UL RRC MESSAGE TRANSFER message. 
FFS: whether it is UL RRC MESSAGE TRANSFER message or UE CONTEXT MODIFICATION RESPONSE message.
11. UE performs RACH on the candidate gNB-DU triggered by the source gNB-DU.
12. The candidate gNB-DU signals to the source gNB-DU via gNB-CU about the TA information for the candidate target cell where UE transmitted the preamble.
13. The UE sends the lower layer measurement result to the source gNB-DU. 
14. The source gNB-DU decides to execute L1/L2 triggered mobility to a candidate target cell.
FFS: Notifying the LTM triggering decision to the other nodes as well.
15. The source gNB-DU sends LTM command to the UE. 
Editor’s note: The LTM command needs to be updated according to RAN2’s discussion. 
16. The source gNB-DU signals the gNB-CU about the initiation of the L1/L2 triggered mobility command to the UE including the Target cell ID.
FFS: introduce new message or reuse legacy message.
17. FFS:  how the target gNB-DU detects the UE access and whether there is an F1 impact.
18. The target gNB-DU sends the ACCESS SUCCESS message to the gNB-CU with the target cell ID.
19. The gNB-CU may send the UE CONTEXT RELEASE COMMAND message to the source gNB-DU to release the resources of prepared cells.
16.	The source gNB-DU responds with a UE CONTEXT RELEASE COMPLETE message.

5. Annex- LS
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Title:	LS on RACH-less LTM
Response to:	
Release:	Release 18
Work Item:	NR_enh2-Core

Source:	RAN3
To:	RAN2
Cc:	

Contact Person:	
Name:	Zhang Hongzhuo 
E-mail Address:	zhanghongzhuo@huawei.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	


1. Overall Description:
RAN3 discussed the impacts with RACH-less LTM and has the following agreement. RAN3 would like to ask RAN2 the following questions:
To introduce new class 2 non-UE associated F1 signalings to deliver the TA information from the candidate gNB-DU to the source gNB-DU via gNB-CU for both without RAR and with RAR cases.
RAN3 assumes the TA info will be provided from the candidate gNB-DU to the source gNB-DU via gNB-CU and the source gNB-DU needs to identify the UE the TA sent from the candidate gNB-DU applies to.
Question 1: What identification information is required to provide from the candidate gNB-DU to the source gNB-DU via gNB-CU together with TA info?
Question 2: whether or not the same CFRA resource of a candidate cell can be shared among UEs from different source gNB-DUs from the candidate gNB-DU perspective?

2. Actions:
To RAN2
ACTION: 	RAN3 kindly asks RAN2 to provide feedback on above questions.

3. Date of Next RAN WG2 Meetings:
The next RAN3 meeting info is by the links as 3GPP RAN 3.
RAN3#121	21 -25 Aug 2023	F2F Meeting	Toulouse, France
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