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1. Introduction
LTM has been discussed for  several meetings and many agreements were made in RAN1, RAN2 and RAN3. 
Currently, there are few LSs from RAN1 and RAN2 received in which there could be RAN3 impacts including. 
· [1] R3-232569/ R1-2304276 LS on beam indication of target cell(s) and time gap between a PDCCH order and the corresponding PRACH transmission for LTM (RAN1(CATT))
· [2] R3-232575/ R2-2304553 Reply LS on L1 measurement RS configuration and PDCCH ordered RACH for LTM (RAN2(Fujitsu, CATT))
· [3] R3-233709/R1-2306259 LS on beam application time, contents of cell switch command, TCI state activation and UE based TA measurement for LTM
· [4] R3-233719/R2-2306897 LS on Early TA and RACH-less
· [5] R3-233720/R2-2306898 LS on L1 measurements for LTM 
In this contribution, we are going to discuss the RAN3 impacts based on the incoming LSs received as listed above.
This contribution also contain some pure RAN3 proposals.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 L1 measurement configuration and reporting
According to the incoming LS from RAN2 in [5], RAN2 agreed that the gNB-CU collects the RS configuration provided from the candidate gNB-DU and indicates them to the source gNB-DU and/or the other candidate gNB-DUs for generating the corresponding L1 configuration:
	For L1 measurements for LTM
The RS configuration is provided to the UE per LTM candidate cell.
RAN2 assumes that Each candidate DU needs to know the RS configuration of each candidate DUs in order to provide the LTM candidate configuration.
RAN2 assumes that The CU transmits to each C-DU the RS configuration of S-DU (if this is an LTM candidate cell) and/or other C-DUs, to generate the corresponding L1 configuration for LTM.
RAN2 assumes C-DU generates the RS configuration and send to the CU. The CU transmits to the Source DU the RS configuration per LTM candidate cell and the associated LTM candidate (when the CU receives LTM candidate configuration(s) from the C-DU). It is up to RAN3 whether the RS configuration is sent before (or at the same time of) the C-DU creates the LTM candidate configuration (and whether is semi-statis or UE associated).
The RS configuration and/or CSI resource configuration for measuring LTM candidate cells is included in the LTM-Config IE and is a separate configuration, e.g. outside of the LTM candidate configuration.
CSI reports for LTM candidates (neighbour cell reports for the purpose of LTM cell switch) are configured by the serving cell in an IE that is like CSI-ReportConfig for LTM within the ServingCellConfig since this is the cell in which the report is to be transmitted.
RAN2 assumes the following about CSI measurement reporting for LTM (final decision up to RAN1):
a.	UE reports all measured LTM candidate cells in a single report; or
b.	UE reports one or a subset of measured LTM candidate cell(s) in a report.


The above RAN2 agreements are fully aligned to what was analysed in R3-232824 at last meeting. In which, we think that during LTM configuration, the gNB-CU could use the UE Context Setup request message to request the candidate gNB-DUs to provide the RS configuration of candidate cells. After that the gNB-CU uses the UE Context Modification Request message to transfer the RS configuration to the source gNB-DU and/or the other candidate gNB-DUs to generates the corresponding L1 configurations. 
For inter-gNB-DU LTM, the gNB-CU uses the UE Context Setup/UE Context Modification procedure to request the candidate gNB-DUs to provide the RS configuration of candidate cells during LTM configuration.
The gNB-CU uses the UE Context Modification Request procedure to transfer the RS configuration to the source gNB-DU and/or other candidate gNB-DUs to generates the L1 configurations.
2.2 TCI state configuration 
In the incoming LS from RAN1 LS [1], 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 could 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, similarly as the L1 measurement mentioned above. 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 based on the L1 measurement report.
Proposal 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.
Proposal 2: 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.
2.3 Selected beam transfer
At RAN3#120 meeting, RAN3 agreed a working assumption that class 2 procedure is used for notification from (source) gNB-DU to gNB-CU as following:
WA: option 1 is adopted with only class 2 procedure. If more information to source DU in response message is needed, we go for option 2.
According to the incoming LS from RAN2 in [4], RAN2 agreed that source gNB-DU shall provide the selected beam to target gNB-DU upon cell switch decision:
	Dynamic grant can be used for RACH-less LTM, for the first UL data transmission to the target cell:
- the UE monitors PDCCH for dynamic scheduling from the target cell, upon LTM cell switch. 
- upon cell switch decision, R2 assumes that the source DU informs the target DU about the selected beam, so that the target DU can start scheduling dynamic UL grant. 


To reduce signalling overhead, we think that the new introduced LTM Cell Change Notification procedure can be re-used for the selected beam info transferring from the source gNB-DU to target gNB-DU since the target gNB-DU also needs to know the selected beam information in the target cell to start scheduling the dynamic UL grant. 
In consequence, The LTM Cell Change Notification procedure needs to be extended to the target side, i.e., from the gNB-CU to the target gNB-DU.
Proposal 3: The LTM Cell Change Notification procedure is reused to transfer the selected beam from the source gNB-DU to the target gNB-DU via gNB-CU.
2.4 TA information transfer from the candidate gNB-DU to the source gNB-DU
The following agreements were made at last RAN3 meeting for  RACH resources request for early TA acquisition.
CU can request RACH resources for early TA acquisition together with the LTM candidate cell configuration to a Candidate DU in the UE Context Setup Request or UE Context Modification Request messages (for inter-DU LMT and intra-DU LTM respectively).
If the Candidate DU accepts the RACH resource request for early TA acquisition, the Candidate DU responds the CU with RACH configuration in the UE Context Setup Response or UE Context Modification Response messages.
According to the agreements mentioned in the RAN2 LS [2], 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.
As the source gNB-DU needs to get the RRC RACH configuration and CFRA resource in advance, the gNB-CU needs to  provides them to the source gNB-DU via UE Context Modification procedure. 
Proposal 4: In inter-DU LTM, the gNB-CU provides the RRC RACH configuration and CFRA resource received from the candidate gNB-DU to the source gNB-DU via UE Context Modification procedure.
Furthermore, for RACH based early TA acquisition, the source gNB-DU firstly selects the CFRA preamble and triggers the UE to transmit the selected CFRA preamble in the target cell of the candidate gNB-DU. Then the candidate gNB-DU detects the preamble and determines the TA of the UE in the target cell. 
For RA without RAR solution, RAN2 agreed that the TA information of target cell can be included in the LTM cell switch command so that the candidate gNB-DU needs to send the TA information of target cell to the source gNB-DU via gNB-CU.
One issue is that the CFRA resource is shared among UEs as mentioned in the RAN2 LS [4]. As a consequence, the candidate DU cannot identify which UE in the source gNB-DU has transmitted the preamble but the source gNB-DU needs to know which UE the TA provided from the candidate gNB-DU belongs to. Hence the candidate DU should provide the UE identification information together with the TA information to the source gNB-DU via the gNB-CU. 
As the source gNB-DU may trigger multiple UEs to initiate early RACH in different candidate cells belonging to a same candidate gNB-DU. In this case the source gNB-DU needs to explicitly know the TA provided from the candidate gNB-DU is associated with which CFRA preamble for identifying the UE uniquely. The CFRA resource info (e.g. Preamble index, RO index, candidate cell index etc) where the candidate gNB-DU receives the CFRA preamble from UE would help for source gNB-DU to identify the UE.
With above analysis, we think that the UE associated F1 signalling is not feasible to deliver the TA information and UE identification information from candidate gNB-DU to the source gNB-DU. New class 2 non-UE associated F1 signalling seems unavoidable.
To introduce new class 2 non-UE associated F1 signalling to deliver the TA information and the CFRA resource information from the candidate gNB-DU to the source gNB-DU via gNB-CU.
One more thing is that the candidate DU may not even know which source gNB-DU has triggered the UE to perform CFRA. And if the CFRA resource is shared among UEs from different source gNB-DUs, it is possible that two gNB-DUs may trigger the UEs to perform early RACH on the same CFRA resource which cause random access conflict. 
Therefore, RAN3 could assume that the CFRA resources could be shared among the UEs in a single gNB-DU. But such assumption needs RAN2 confirmation.
Send a LS to RAN2 to confirm whether the assumption is correct or not. 
2.5 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. 
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.
2.6 TA validity 
Furthermore, RAN2 assumes that the UE will not check the validity of the TA provided in the LTM Cell switch command and assumes that network should check the TA validity before sending the LTM Cell switch command to the UE: 
	For early TA acquisition for candidate Cells
For PDCCH ordered early TA acquisition without RAR, there is no need for UE to maintain the TA timer for candidate cell (i.e. it is NW implementation to determine the TA validity), TA is given in the cell switch MAC CE (when available in the network). 


The source gNB-DU will not trigger the UE to perform RACH-less based cell switch if the TA of the target cell is invalid. Two options are available for TA validity checking for target cells.
· Option 1: TA validity is checked by the source gNB-DU based on the implementation
· Option 2: TA validity is checked by the target gNB-DU. 
Normally, the TA validity checking is based on timer or UL transmissions. For example, if the TA validity timer expires, the TA is invalid. In case of LTM, there is no any UL transmissions at all in the candidate cells in the candidate cells. We believe that the timer based checking is a reasonable way from network side perspective. For timer bases solution, option 1 is simple. Option 2 needs new signalling for notifying the TA invalidity outcome to the source gNB-DU and providing the timer configuration from the candidate gNB-DU to the source gNB-DU. Hence we propose:
RAN3 agrees that the TA validity is checked by the source gNB-DU based on implementation.
2.7 HO collision
At previous meeting, RAN3 discussed the following issues.
	7. Handover collision avoidance between LTM and L3 handover:
The following options are discussed:
· Option 1: OAM configured priority.
· Option 2: Network decides the priority based on scenario (intra-gNB-CU or inter-gNB-CU) and some assistance information (the measurement results, candidate target cells).
· Option 3: Flexible priority. The handover triggered first take the high priority. 
For option 3, The detailed description would be:
· Case 1, L3 handover triggered earlier than LTM (the gNB-DU receives the L3 handover command before LTM is triggered), L3 handover has high priority.
· Case 2, LTM triggered earlier than L3 (the gNB-CU receives the LTM notify message from gNB-DU before L3 handover is triggered), LTM has high priority,
· Case 3, LTM and L3 handover are triggered almost simultaneously (cross signaling on F1). The (source) gNB-DU fails the L3 handover by responding with UE Context Modification Failure message with proper cause meaning LTM has high priority. This is to avoid to cancel the LTM command already sent to the UE which seems complex from moderator point of view.


On the other hand, RAN2 also discussed the HO collision issue and the following agreements were made.
	While configured with LTM candidate cells, the UE can also execute any L3 handover command sent by the network. R2 assumes that is could be up to the network to avoid any issue due to the race condition between LTM execution and RRC Reconfiguration (e.g. L3 HO cmd), e.g. avoid sending LTM switch cmd and L3 HO cmd in the same TB.


Based on RAN2 agreement, it is confirmed that the UE is allowed to execute the L3 HO when configured with LTM. We think RAN3 needs to down-select options to address the collision issue. In our view option 1 and option 2 may not be feasible in real case since the source DU may not know when the CU triggers the L3 HO and why the CU triggers L3 HO. 
For example, if the L3 HO is triggered for key update (e.g. intra-cell HO) and handover to a target cell which is not configured as LTM candidate cell (i.e. inter-CU HO), this L3 HO shall have a higher priority than LTM (i.e. the LTM command is suspended to send to UE until L3 HO is completed). If the L3 HO is performed to a target cell without key update which is also configured as LTM candidate cell, either LTM cell switch or L3 HO is fine. 
If LTM command has sent to UE but the LTM is not completed, the L3 HO command shall be discarded to avoid wrong RRC delta configuration in L3 mobility since the delta configuration in L3 mobility is built based on the latest PCell configuration. If the PCell is changed by LTM, the UE will interpret the delta configuration based on the new PCell which is mismatched with the gNB-CU.
Based on above analysis, we propose:
Proposal 5: Flexible priority is applied to address the HO collision between L3 handover and LTM.
· Case 1, L3 handover triggered earlier than LTM (the gNB-DU receives the L3 handover command before LTM is triggered), L3 handover has higher priority than LTM.
· Case 2, LTM triggered earlier than L3 (the gNB-CU receives the LTM notify message from gNB-DU before L3 handover is triggered), LTM has higher priority than L3 handover,
· Case 3, LTM and L3 handover are triggered almost simultaneously (cross signalling on F1). The (source) gNB-DU fails the L3 handover by responding with UE Context Modification Failure message with proper cause meaning LTM has higher priority.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
[bookmark: OLE_LINK7]Based on the discussion in this paper, we propose the following:
1. For inter-gNB-DU LTM, the gNB-CU uses the UE Context Setup/UE Context Modification procedure to request the candidate gNB-DUs to provide the RS configuration of candidate cells during LTM configuration.
The gNB-CU uses the UE Context Modification Request procedure to transfer the RS configuration to the source gNB-DU and/or other candidate gNB-DUs to generates the L1 configurations.
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.
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.
The LTM Cell Change Notification procedure is reused to transfer the selected beam from the source gNB-DU to the target gNB-DU via gNB-CU.
In inter-DU LTM, the gNB-CU provides the RRC RACH configuration and CFRA resource received from the candidate gNB-DU to the source gNB-DU via UE Context Modification procedure.
To introduce new class 2 non-UE associated F1 signalling to deliver the TA information and the CFRA resource information from the candidate gNB-DU to the source gNB-DU via gNB-CU.
Send a LS to RAN2 to confirm whether the assumption is correct or not. 
The source gNB-DU transfers the TA information of candidate cells to the target gNB-DU after LTM cell switch for subsequent LTM.
RAN3 agrees that the TA validity is checked by the source gNB-DU based on implementation.
Proposal 7: Flexible priority is applied to address the HO collision between L3 handover and LTM.
· Case 1, L3 handover triggered earlier than LTM (the gNB-DU receives the L3 handover command before LTM is triggered), L3 handover has higher priority than LTM.
· Case 2, LTM triggered earlier than L3 (the gNB-CU receives the LTM notify message from gNB-DU before L3 handover is triggered), LTM has higher priority than L3 handover,
· Case 3, LTM and L3 handover are triggered almost simultaneously (cross signalling on F1). The (source) gNB-DU fails the L3 handover by responding with UE Context Modification Failure message with proper cause meaning LTM has higher priority.
[bookmark: _Toc423020280]The tentative stage 2 TP to TS 38.401 BLCR based on the above proposals in the annex.
The draft reply LS is provided in the annex.
[bookmark: OLE_LINK31]4. Annex- TP for TS 38.401 BLCR

--------------------------------------------------------- start of change -------------------------------------------------------------
8.2.1.Y	Inter-gNB-DU LTM
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 LTM. Figure 8.2.1.Y-1 shows the inter-gNB-DU LTM procedure for intra-NR.



Figure 8.2.1.Y-1: inter gNB-DU LTM
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 LTM configuration. 
3. The gNB-CU sends a UE CONTEXT SETUP REQUEST message to the candidate gNB-DU, containing one target candidate cell ID. 
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  (including RS configuration and TCI state configuration of the candidate gNB-DU) for the accepted target candidate cell.
5. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source gNB-DU. 
6. The source gNB-DU responds to the gNB-CU with a UE CONTEXT MODIFICATION RESPONSE message including the RS configuration of the source cell.
7. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the candidate gNB-DUs containing the RS configuration of the source cell and the candidate cells in other candidate gNB-DUs. 
8. The candidate gNB-DU responds to the gNB-CU with a UE CONTEXT MODIFICATION RESPONSE message including the generated CSI configuration. 
9. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source gNB-DU containing the RS configuration of the candidate cells. 
10. The source gNB-DU responds to the gNB-CU with a UE CONTEXT MODIFICATION RESPONSE message including the generated CSI configuration for the candidate cells.
11. The gNB-CU sends a DL RRC MESSAGE TRANSFER message to the source gNB-DU, which includes the generated RRCReconfiguration message with the LTM configuration.
FFS: whether it is DL RRC MESSAGE TRANSFER message or UE CONTEXT MODIFICATION REQUEST message.
12. The source gNB-DU forwards the received RRCReconfiguration message to the UE.
13. The UE responds to the source gNB-DU with an RRCReconfigurationComplete message.
14. 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.
15. Early TA acquisition procedure is performed as specified in TS 38.300 [x].
16. The candidate gNB-DU sends the TA INFORMATION NOTIFICATION to the source gNB-DU via gNB-CU including the TA and the associated CFRA resource information.
[bookmark: _GoBack]
17. The UE sends the lower layer measurement result to the source gNB-DU.
18. The source gNB-DU decides to execute LTM to a candidate target cell.
FFS: Notifying the LTM triggering decision to the other nodes as well.
19. The source gNB-DU sends LTM Cell Switch command to the UE. 
Editor’s note: The LTM command needs to be updated according to RAN2’s discussion. 
20. WA: The source gNB-DU sends the LTM CELL CHANGE NOTIFICATION message to the candidate gNB-DU via the gNB-CU to indicate the initiation of the LTM command to the UE including the target cell ID and the selected beam info.
21.  RACH-based or RACH less procedure is performed as specified in TS 38.300 [x].
22. The target gNB-DU sends the ACCESS SUCCESS message to the gNB-CU with the target cell ID.
23. The gNB-CU may send the UE CONTEXT RELEASE COMMAND message to the source gNB-DU to release the resources of prepared cells.
24.The source gNB-DU responds with a UE CONTEXT RELEASE COMPLETE message.

---------------------------------------------------------End of change -------------------------------------------------------------

[bookmark: _MON_1753193884]7. Annex- TP for replied LS 
3GPP TSG-RAN WG3 Meeting #121	R3-23XXXX
Toulouse, France, 21 – 25 August, 2023    

Title:	Replied LS on early TA and RACH-less
Response to:	R2-2306897 LS on Early TA and RACH-less
Release:	Release 18
Work Item:	NR_Mob_enh2-Core

Source:	TSG RAN WG3
To:	TSG RAN WG2
Cc:	TSG RAN WG1

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 thanks RAN2 for the LSs in R2-2306897 and R2-2306898. RAN3 discussed the following issues based on the agreements in the LSs.
· TA Information acquisition
RAN3 discussed the TA information delivering from the target gNB-DU to the source gNB-DU and how the source DU identify which UE the TA information associates to. RAN3 agreed that new class 2 non-UE associated F1 signalling is introduced to transfer the TA information and the CFRA resource information from the candidate gNB-DU to the source gNB-DU via gNB-CU.
RAN3 would like to ask RAN2 to work on the details on the CFRA resource information for the source gNB-DU to identify the UE associated to the TA information.
· CFRA resource sharing
RAN3 discussed whether or not the CFRA resource can be shared among UEs from different source gNB-DUs and assume that the CFRA resources can be shared among UEs only in a single gNB-DU to avoid random access conflict between UEs from different source gNB-DUs. 
RAN3 would like to ask RAN2 whether such assumption is correct or not..

2. Actions
To RAN2
ACTION: 	RAN3 respectfully asks RAN2 to take above RAN3 agreements into account and feedback on above questions..

3. Date of Next TSG-RAN WG2 Meeting:
RAN3#121-bis	from 2023-10-09	to 2023-10-13		Xiamen
RAN3#122	from 2023-11-13	to 2023-11-17		Chicago
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