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1. Introduction
In RAN2#123bis [1], it was agreed that:
· If UE is configured by RRC to perform UE based TA measurement, UE applies the measured TA value and performs RACH-less LTM, upon LTM cell switch. (assume similar config as for L2 reset)

· Observation: No or small specification impact/restriction is expected on the UE to use both DG and CG for RACH-less LTM.  

· For RACH-less LTM, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission as first UL transmission. Can be either DL assignment or UL grant addressed to same HARQ process for the “new transmission”
· P9: As to the CFRA resource related information in LTM MAC CE, it is the information similar to those in the legacy PDCCH order triggered RACH, including preamble index, UL/SUL indicator, SSB index, PRACH Mask index (FFS which config is referring to), and FFS on the Msg1 repetition number, and FFS additional info, 
· P11: As for providing the TA for “same TA value as source” case, RAN2 agree Option 1 is baseline without further impact. Option 1: Implicit way by directly providing the TA value; Can add additional option if needed. 
· P4: RAN2 to define the UE behaviour on the R18 CG for RACH-less LTM, if it is not released by NW after LTM completion:

Option 1: UE stops using those CG (FFS on the spec impact/wording details); 

· P5: No need to support “UE considers RACH-less LTM failure, if the configuredGrantTimer expires before LTM completion/T304 expiry.”
· P13: In RACH-less LTM, TCI state field should be provided in the LTM cell switch MAC CE, i.e. UE uses the beam indicated by the NW in RACH-less LTM.
· Proposal 8a: In RACH-less LTM, the MAC reset operation is performed before applying the TA value of target cell.

· P8b: LTM MAC reset is triggered by RRC layer (in Reconfiguration with sync procedure) and MAC layer applies the TA value only after MAC reset operation. 
· P15: MAC layer does not indicate RRC layer to trigger/skip RACH upon receiving the LTM cell switch command MAC CE. (to close one EN in MAC running CR)
In this paper, we discuss on remaining issues for L2 centric parts of LTM.
2. Discussion
2.1. Coexistence with LBT
According to [2], one of the open issues is whether/how to consider the early RACH for LTM candidate cell co-existence with LBT. In the previous contributions, two options were proposed as below:
· Option 1: UE autonomously retransmit PRACH preamble without power ramping upon LBT failure as in legacy

· Option 2: UE retransmits without power ramping upon reception of PDCCH order with retransmission indication
In legacy procedure, the preamble retransmission is triggered by LBT failure indication from physical layer, so both options are triggered by the physical layer. In addition, UE will perform Random Access Resource selection for PRACH preamble retransmission upon receiving the LBT failure indication in Option 1 while UE selects Random Access Resource based on Preamble Index indicated by the PDCCH order in Option 2. In our view, Option 2 seems to be simple and there is no motivation to introduce Option 1, so we propose:
Proposal 1 When the preamble transmission for candidate cell encounters the LBT failure, UE retransmits without power ramping upon reception of PDCCH order with retransmission indication.
2.2. TAC field in LTM MAC CE
In the last meeting, it was agreed to provide the TA for “same TA value as source” case by directly providing the TA value implicitly as baseline and it is FFS whether additional way (e.g. use 1 bit to indicate the presence explicitly) can be added. In our view, explicit indication for providing the TA for “same TA value as source” case can be used when source cell and target cell are co-located and source gNB does not know the exact TA value of the UE.
Proposal 2 Explicit way can be added for providing the TA for “same TA value as source” case.
2.3. CFRA information in LTM MAC CE
In the last meeting, it was agreed to include preamble index, UL/SUL indicator, SSB index, PRACH Mask index in LTM MAC CE, which are similar as the legacy PDCCH order triggered RACH. Whether additional information can be included is FFS, but we think no such information is needed and the agreed CFRA information is enough to trigger CFRA upon LTM cell switch. For Msg1 repetition, this mechanism for CFRA was introduced in Rel-18 Coverage Enhancement, but which target cell UE switches to is determined by NW, so we think indicated target cell has sufficient coverage and no need to include Msg1 repetition number in LTM MAC CE.
Proposal 3 No additional CFRA information is needed to be included in LTM MAC CE.
Proposal 4 Msg1 repetition number is not needed to be included in LTM MAC CE.
2.4. Beam selection for RACH-based LTM
UE behaviour for the beam indication field for the RACH-based LTM is also mentioned in [2]. This was discussed intensively in the last RAN1 meeting [3], but no agreement was made there and it was concluded as following:


In legacy procedure, RSRP threshold configured by RRC is used for SSB selection for RACH, and this threshold for each candidate cell pre-configured by RRC can be used for SSB selection for RACH-based LTM in CBRA case. In addition, it was agreed to include SSB index as CFRA resource information in LTM MAC CE in the last meeting and UE can select the SSB indicated by the SSB index to determine the RACH occasion in CFRA case. By considering these, UE can ignore the indicated TCI state in LTM MAC CE and follow the SSB selection procedure for RACH as legacy for both CBRA and CFRA.
Proposal 5 UE follows the SSB identified during a recent RACH procedure for both CBRA and CFRA even if TCI-state field is included in LTM MAC CE.
2.5. Coexistence with Rel-18 MIMO
Another open issue mentioned in [2] is whether the LTM can work together with R18 MIMO (e.g. Whether/how to indicate the TAG ID for the TA value field). This issue was also discussed in RAN1 and it was agreed in the last meeting [4] as below:
Agreement

When a UE is configured with both the inter-cell multi-DCI based Multi-TRP operation with two TAs and Rel-18 LTM features, 

· separate fields are used to indicate additionalPCI (for inter-cell mTRP) and to indicate cell indicator field (for Rel-18 LTM).

We assume that RAN1 will discuss how the LTM works together with R18 MIMO further in RAN1#115, but RAN2 can discuss which scenario can be supported for the coexistence LTM/R18 MIMO. For example, two scenarios as below can be considered:

· LTM candidate cell has one TRP

· LTM candidate cell has two TRPs
For the latter one, which TRP the UE receives PDCCH-order for early TA acquisition and TA value for the LTM candidate cell should be discussed in RAN2.
Proposal 6 RAN2 should discuss which scenario of the following can be supported for the coexistence LTM/R18 MIMO:
· LTM candidate cell has one TRP;
· LTM candidate cell has two TRPs.
3. Conclusion

In this contribution, we made the following proposals:
Proposal 1
When the preamble transmission for candidate cell encounters the LBT failure, UE retransmits without power ramping upon reception of PDCCH order with retransmission indication.
Proposal 2
Explicit way can be added for providing the TA for “same TA value as source” case.
Proposal 3
No additional CFRA information is needed to be included in LTM MAC CE.
Proposal 4
Msg1 repetition number is not needed to be included in LTM MAC CE.
Proposal 5
UE follows the SSB identified during a recent RACH procedure for both CBRA and CFRA even if TCI-state field is included in LTM MAC CE.
Proposal 6
RAN2 should discuss which scenario of the following can be supported for the coexistence LTM/R18 MIMO:
· LTM candidate cell has one TRP;
· LTM candidate cell has two TRPs.
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In Rel-18 LTM and when TCI-state field is included in the cell switch command, for the scenario where the UE needs to perform RACH-based LTM after receiving cell switch command,


Opt.1: During and after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command. 


Support:, Ericsson, MediaTek, 


Opt.2: During and after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the SSB identified during a recent RACH procedure. 


Support: Apple, Nokia, Lenovo, vivo, MediaTek, xiaomi, IDCC, Panasonic


Opt.3: 


During RACH procedure, a UE follows the SSB identified during a recent RACH procedure.


After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command


Support: Ericsson, Nokia, , Google, 


Opt.4: CFRA with Opt.1 and CBRA with Opt.2. 


Support: HW. CMCC, ZTE


Opt.5: 


During RACH procedure, a UE follows the SSB of the indicated TCI-state in the cell switch command. 


After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command


Support: E///, Nokia, Docomo, ZTE, xiaomi, Qualcomm, Futurewei, Google(with UE capability) 


Option: follow TCI state indicated in CSC for channels following indicated TCI state


For channels associate with 


Opt.6: 


Channels associate with RACH procedure, a UE follows the SSB identified during a recent RACH procedure.


Channel following indicated TCI states until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command


Support: Samsung, Google
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