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Background
In RAN1 #112, RAN1 made good progress on the overall framework of candidate cell TA acquisition. The agreements are captures as below: 
	Agreement
For PDCCH ordered-RACH, if reception of RAR is not configured, UE autonomous re-transmission of PRACH is not allowed, regardless of the configuration of PreambleTransMax.

Agreement
When reception of RAR is configured, support RAR is received from serving cell at least in intra-DU case. 

Agreement
When reception of RAR is configured, support RAR is received from serving cell in inter-DU case.
· FFS: RA response window related issues

Agreement 
For PDCCH ordered RACH mechanism in R18 LTM, when reception of RAR is configured, 
· the UE stores(remembers/maintains/handles) a TA for at least one candidate cell
· storing(remembering/maintaining/handling) corresponding TAs for more than one candidate cell is up to UE capability
· detailed number of candidate cell is up to UE capability 

Agreement
For PDCCH-order based PRACH for candidate cell study the following issues:
· whether/how prioritizations for transmission power reduction for a PRACH transmission to a LTM candidate cell is performed
· whether/how prioritizations for prioritization of a PARCH transmission to a LTM candidate cell compared to an overlapped (in time and frequency) serving cell UL transmission

Agreement
For PDCCH ordered-RACH, if reception of RAR is not configured
· Whether power ramping is performed or not is determined from PDCCH order
· If power ramping is performed, 
· whether PRACH is an initial transmission or retransmission is explicitly indicated in PDCCH order (FFS exact indication mechanism)
· power ramping-up value is configured 
· else, the power should be determined by open-loop power control

Agreement
Send LS to RAN4 with the following info 
· RAN1 discussed the time gap between a PDCCH order and the corresponding PRACH transmission for LTM. 
· RAN1 believes that this will require that the time gap is increased at least for the following scenario
· For PDCCH-order based PRACH on a candidate cell that is not a current serving cell with PUCCH/PUSCH or inter-frequency with the current serving cell
· RAN1 relies on RAN4 to verify the need for the above additional latency and, if so, the corresponding value is needed
· RAN1 relies on RAN4 to investigate any impact/interruption on UL Tx of serving cell due to the PRACH Tx on a candidate cell that is not a current serving cell with PUCCH/PUSCH
· RAN1 relies on RAN4 to verify the need for any update is required to ΔBWPSwitching, ΔDelay if so, the corresponding values and whether UE capability is needed
· Potential RAN1 spec update will be based on RAN4’s feedback.



With the good progress of RAN1 #112 and 112b-e, it seems framework on candidate cell TA acquisition is mostly completed. Companies started discussion on the details in RAN1 #112b-e, though not many details are agreed yet. In Feature Leader’s summary, list of essential issues is well captured and we share our view on the further details based on Feature Leader’s summary of RAN1 #112b-e.

Discussions
It is agreed that RAR is always received via serving cell if configured. In the last meeting, details of RAR design was discussed and remained issues are clarified: 

	FL Proposal 1-4: When reception of RAR is configured in Rel-18 LTM, study the following issues
· whether the RAR information is carried in MAC PDU (like RAR MAC PDU in 4 step RACH) or MAC CE (like Absolute TAC in MsgB in 2 step RACH or like regular TAC)
· QCL assumption for PDCCH scheduling RAR PDSCH and RAR PDSCH



As simplest operation, RAR for candidate cell TA to be delivered as regular serving cell RAR. UE understands which of received RAR is for candidate cell TA acquisition based on RAPID. Assuming sparse transmission of PRACH for candidate cell TA acquisition, network would be able to configure RACH resource not to overlap, and no further specification effort would be required. But we have a small worries whether such restriction can be assumed for this new and powerful feature. To make the standard robust and forward compatible, we propose to specify RAR supporting LTM operation.

Proposal 1: Support enhancements to distinguish RAR of regular purpose and RAR for LTM support. 

One of the possible enhancement, identifier can be added as new parameter distinguishing legacy RAR and LTM RAR. In the previous meeting either or both of candidate cell ID or UE ID were considered, and we think only one identifier should be sufficient. We slightly prefer Cell ID since it is valid for more of usecaes, e.g., UE transmitted PRACH for multiple of candidate cells. 

Proposal 2: For the purpose of candidate cell TA acquisition, cell ID can be added in RAR as new parameter if PDCCH scheduling RAR is scrambled by RA-RNTI.

As more advanced option providing more flexible operation, we assume PDCCH on USS is a valid option scheduling MAC CE which informs TA of candidate cell. With this approach, gNB informs TA of candidate cell either in cell specific way or TCI state specific way. The detailed design should be up to RAN2 whether more parameters should be include in this new MAC CE.

Proposal 3: If more flexible indication of candidate cell TA is required, PDCCH scheduling RAR of candidate cell is scrambled by C-RNTI

We think both options shown by proposal 2 or 3 are valid, but single and unified solution should be designed

Proposal 4: RAN1 defines single and unified solution for RAR enhancement supporting candidate cell TA acquisition.


We don’t see a reason to allocate specific QCL information for the PDCCH scheduling RAR with candidate cell TA. UE should rely on currently valid QCL of corresponding PDCCH CORESET.

Proposal 5: UE rely on QCL which is currently valid for associated PDCCH CORESET for the reception of RAR delivering candidate cell TA.

For LTM, both or RACH-based and RACH-less solution are supported. But without RACH, it is unclear whether network can extract TA value for candidate cell which is different with TA of serving cell. Unless RAN1 find a solution, it should be assumed that RACH-less solution is supported only when the same TA value is applied between serving and candidate cell or when UE extract candidate cell TA value by itself.

Proposal 6: From RAN1’s perspective, RACH-less solution for candidate cell TA acquisition is supported when network does not need to extract candidate cell TA value based on RACH. 

And it should be up to RAN2 how the TA value is defined in the case above. 

Proposal 7: It is up to RAN2 whether candidate cell TA value different with serving cell TA can be indicated by cell switching commend before or without RACH for candidate cell TA acquisition.

A decision is pending for several meetings whether TA/TAG is explicitly associated with candidate cell or implicitly associated: 
	FL Proposal 3-1:  Explicit association of TAG and candidate cell is provided as a part of configuration for candidate cell(s).



There are 2 agreed way of informing candidate cell TA value to UE: 
· Option 1: Candidate cell TA value is delivered RAR
· Option 2: Candidate cell TA value is informed with cell switching commend
In case of option 2, explicit association between candidate cell and TA value is not required. In addition, since TCI specific TA is agreed, if explicit association is given for option 1, additional association between TCI state and TA should be delivered to UE after cell switching. Considering these two reasons, we propose association between TA and candidate cell as unified solution supporting both of TA per cell and multiple TA per cell. 

One Working Assumption is pending for RAN1’s confirmation whether UE may extract candidate cell TA value: 
	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



Considering that UE can be configured with multiple of candidate cells, it should be benefit to define easy way of TA acquisition. In our understanding, UE may extract TA value based on DL rx timing different for multiple of candidate cells, and network may trigger RACH if guaranteed or UL measurement based TA acquisition is additional required. It should be also noted that not much time is remained and we should start to discuss related RAN1 issues at supporting UE based TA acquisition.

Proposal 8: Confirm the working assumption that UE can drive candidate cell TA based on Rx timing difference between current serving cell and candidate cell. 

Proposal 9: Support association between candidate cell TA/TAG and TCI state 

Power ramping is regular and beneficial operation for repeated RACH transmission and RAN1 agreed that power ramping for candidate cell TA is applied when indicated by PDCCH: 
	Agreement
For PDCCH ordered-RACH, if reception of RAR is not configured
· Whether power ramping is performed or not is determined from PDCCH order
· If power ramping is performed, 
· whether PRACH is an initial transmission or retransmission is explicitly indicated in PDCCH order (FFS exact indication mechanism)
· power ramping-up value is configured 
· else, the power should be determined by open-loop power control



As detailed mechanism of ramping indication, we propose PDCCH to deliver PreamblePowerRampingCounter. 

Proposal 10: In case RAR is not configured for LTM, PDCCH ordering RACH delivers power ramping indicator, PreamblePowerRampingCounter.


Conclusions 
In this contribution, we discuss the details design of the overall process acquiring and indicating the candidate cell TA vale(s). RAN1 should consider various options for candidate cell TA acquisition to support gain of this feature while suppressing the operational complexity under reasonable level. Both of RACH based and RACH-less solution should be valid which may have difference usecases in the field. For RACH-less solution, most of signaling details should be up to RAN2. For the RACH based solution, enhancements on RAR signaling should be supported while unnecessary complexity should be avoided at the same moment. Here are list of our proposals: 

Proposal 1: Support enhancements to distinguish RAR of regular purpose and RAR for LTM support. 

Proposal 2: For the purpose of candidate cell TA acquisition, cell ID can be added in RAR as new parameter if PDCCH scheduling RAR is scrambled by RA-RNTI.

Proposal 3: If more flexible indication of candidate cell TA is required, PDCCH scheduling RAR of candidate cell is scrambled by C-RNTI

Proposal 4: RAN1 defines single and unified solution for RAR enhancement supporting candidate cell TA acquisition.

Proposal 5: UE rely on QCL which is currently valid for associated PDCCH CORESET for the reception of RAR delivering candidate cell TA.

Proposal 6: From RAN1’s perspective, RACH-less solution for candidate cell TA acquisition is supported when network does not need to extract candidate cell TA value based on RACH. 

Proposal 7: It is up to RAN2 whether candidate cell TA value different with serving cell TA can be indicated by cell switching commend before or without RACH for candidate cell TA acquisition.

Proposal 8: Confirm the working assumption that UE can drive candidate cell TA based on Rx timing difference between current serving cell and candidate cell. 

Proposal 9: Support association between candidate cell TA/TAG and TCI state 

Proposal 10: In case RAR is not configured for LTM, PDCCH ordering RACH delivers power ramping indicator, PreamblePowerRampingCounter.
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