
3GPP TSG-RAN WG2 Meeting #122	R2-2306480
Incheon, Korea, May 22nd-26th, 2023

Agenda item:	7.4.2.1
Source: 	China Unicom
Title: 	Discussion on RACH-less LTM and early acquisition of TA
Document for:	Discussion and Decision
1. Introduction

In the last RAN2#121bis-e meeting, there are some agreements in the discussion about early TA acquisition [1].
	· From RAN2 perspective, to enable shared preamble resource among multiple UEs, it is beneficial that the information that identifies the allocated CFRA resource (i.e., SS/PBCH index, RACH occasion, and Random Access Preamble index) can be indicated in the PDCCH order (as legacy intra-cell PDCCH order). 
· RRC RACH configuration for early TA acquisition (e.g., including whether RAR needs to be received) is specific per target cell and is signalled separately (separate IEs) from the candidate cell configuration (the part that need to be applied at cell switch).
· R2 assumes that Early TA RACH option 3 (with RAR from candidate cell) is not needed in Rel-18.


As can be seen from the agreements above, the Early TA RACH option 3 (with RAR from candidate cell) has been ruled out, option 1 (without RAR) and option 2 (with RAR from serving cell) have not yet been discussed.

In the last RAN2#121bis-e meeting, there is an open issue for LTM procedure in the summary of [AT121bis-e][018][eMob] Procedure Consolidation [2].
	Proposal 2f: [open issue] In LTM, RAN2 to further discuss the option for UE to determine the successful reception of its first UL data by NW:
Option 1: RLC ACK of RRCReconfigurationComplete
Option 2: C-RNTI addressed PDCCH
Option 3: DL Contention Resolution MAC CE 



In this contribution, it’s required to discuss how to choose early TA RACH option 1（without RAR）or option 2（with RAR from serving cell）for early TA acquisition procedure and discuss the option for UE to determine the successful reception of its first UL data by NW.
2. Discussion
In Rel-17, a L1/L2-triggered mobility (LTM) procedure has been introduced to support fast cell switch for NR. However, it has two remaining problems to solve: One is whether TA acquisition needs to be transmitted with RAR, the other is how UE to determine the successful reception of its first UL data by NW.
2.1 Early TA Acquisition
For the PDCCH ordered RACH procedure to perform early TA acquisition on candidate cell, two options were provided, i.e., with RAR from serving cell and without RAR.
Option 1: without RAR
For this option, the TA value of candidate cell is indicated in the cell switch command. It seems sufficient to maintain it at network side and indicate UE the TA of target cell in the LTM cell switch command after the triggering of LTM. And, in the legacy RAR, other information besides TA is redundant as it is not useful to UE. However, without RAR is a completely new design and whether it will increase the risk of preamble collision or transmission failure is subject to further discussion. 
Option 2: with RAR from serving cell
For this option, the serving DU sends the cell switch commend after UE receiving a RAR from the serving cell containing the TA value of the candidate cell. This is a traditional approach, but it may involves with UE when the TA is updated and the UE need to be provided with new TA from source DU.
[bookmark: OLE_LINK2]When comparing with option 1 and option 2, less signaling redundancy can be get with the former option, however, the impact of preamble collision or transmission failure need be discussed in the further. In this case, option 2 can be treated as a baseline. So it’s proposed:
Proposal 1: Early TA RACH option 2 (with RAR from serving cell) can be taken as baseline in Rel-18. RAN2 further discuss the risks of preamble collision or transmission failure for option 1 (without RAR). 
2.2 LTM completion determination
For UE to determine the successful completion of LTM execution procedure in RACH-less LTM, three options were provided, i.e., RLC ACK, C-RNTI addressed PDCCH and DL Contention Resolution MAC CE.
Option 1: RLC ACK of RRCReconfigurationComplete 
When this message is sent over RLC AM, the UE can determine that this message has been received by the network. This option relies on the UE receiving an RLC ACK for the RRCReconfigurationComplete message that it sends to the NW after receiving the RRCConnectionReconfiguration message. However, this option may not be reliable as the RLC ACK may be lost or delayed due to channel conditions or congestion and may not be timely as the RLC ACK may be sent after a retransmission timer expires or after receiving a status request from the NW.
Option 2: C-RNTI addressed PDCCH 
This option relies on the UE receiving a PDCCH addressed to its C-RNTI after sending its first UL data to the NW.When the network receives RRCReconfigurationComplete, it all need to send a C-RNTI addressed PDCCH to UE regardless of whether there is data scheduling. Or it sends C-RNTI addressed PDCCH when there are data scheduled, but this can cause some delay. So, this option has the following disadvantages:
· It may cause the waste of resources, when there is no more new data, NW can always schedule UE for transmitting padding.
· It may not be timely as the PDCCH may be delayed when data is scheduled to send C-RNTI addressed PDCCH.
Option 3: DL Contention Resolution MAC CE
[bookmark: OLE_LINK1]This option relies on the UE receiving a DL Contention Resolution MAC CE addressed to its C-RNTI after sending its first UL data to the NW. It is consistent with LTE design.
To summarize, option1 is a natural consequence of the application of existing mechanisms and does not introduce new signalling procedures. Option 3 is based on LTE mechanism, which can also work but it requires NW always transmit a new MAC CE. Option 2 may cause some delay if UE doesn’t have any new data to transmit/schedule. So it’s proposed:
Proposal 2：In RACH-less LTM cell switch, C-RNTI addressed PDCCH solution is precluded for the UE to determine the successful reception of its first UL data by NW.

3. [bookmark: _GoBack]Conclusion
In this contribution, we have the following proposals:
Proposal 1: Early TA RACH option 2 (with RAR from serving cell) can be taken as baseline in Rel-18. RAN2 further discuss the risks of preamble collision or transmission failure for option 1 (without RAR). 
Proposal 2：In RACH-less LTM cell switch, C-RNTI addressed PDCCH solution is precluded for the UE to determine the successful reception of its first UL data by NW.
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