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1 Introduction
1. 
In this paper, we share our views on the remaining issues on timing advance (TA) management in LTM. 
[bookmark: _GoBack]Codepoint mapping of cell indicator field in PDCCH order 
Reason for changes
During the email discussion after RAN1#114 on editor CR of TS38.212 [1], how to map the codepoint of the cell indicator field in PDCCH order to serving cell and candidate cells were discussed and further RAN1 agreement is required. In Rel-17 inter-cell beam management, the SSB of non-serving cell can be configured for a UE. To differentiate an SSB from different cells with the same timing index, an additionalPCI-r17 is associated with each measurement resource in the configuration. And the serving cell SSB is always associated with additionalPCI-r17=0. Similar design can be considered in LTM. The Cell indicator field can be set to the value ‘0’ to indicate a PRACH for the current serving cell.
The PRACH resource for a candidate cell is configured in EarlyUlSyncConfig-r18 under LTM-Candidate-r18 identified by ltm-CandidateId-r18. Hence the ltm-CandidateId-r18 associated with candidate cell on which RO locates can be used to map the codepoints of cell indicator field sequentially. And only the candidate cell configured with RACH configuration can be mapped to the codepoint of cell indicator. 
[image: ]
Figure 1: An example of codepoint mapping rule for cell indicator in DCI

To summarize, we have following proposals:
Summary of changes
Capture the codepoint mapping of cell indicator field in PDCCH order.
Consequences if not approved
The mapping rule between the value of cell indicator in DCI format 1_0 and candidate cell for PRACH transmission is not clear.
TP #1 for TS 38.212 v18.0.0
	7.3.1.2.1	Format 1_0
< Unchanged parts are omitted >
If the CRC of the DCI format 1_0 is scrambled by C-RNTI and the "Frequency domain resource assignment" field are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining fields set as follows:
[bookmark: OLE_LINK19][bookmark: OLE_LINK18]-	Random Access Preamble index – 6 bits according to ra-PreambleIndex in Clause 5.1.2 of [8, TS38.321]
-	UL/SUL indicator – 1 bit. If the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved
-	SS/PBCH index – 6 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission; otherwise, this field is reserved. 
[bookmark: OLE_LINK17]-	PRACH Mask index – 4 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the RACH occasion associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH transmission, according to Clause 5.1.1 of [8, TS38.321]; otherwise, this field is reserved
-	Cell indicator – bits indicating the cell for the corresponding PRACH transmission if the UE is configured with higher layer parameter EarlyUlSyncConfig, where C is the number of candidate cells configured with higher layer parameter EarlyUlSyncConfig; 0 bit otherwise. The bit field index 0 of the cell indicator field is mapped to the serving cell, and other bit field indexes are mapped to the candidate cells configured with higher layer parameter EarlyUlSyncConfig according to an ascending order of a candidate identity configured by ltm-CandidateId, with the bit field index 1 mapped to the candidate cell with the smallest candidate identity.
< Unchanged parts are omitted >


Proposal 1: The bit field index ‘0’ of cell indicator field in PDCCH order indicates PRACH for current serving cell. The rest bit field indexes are mapped to candidate cells configured with EarlyUlSyncConfig-r18 according to an ascending order of ltm-CandidateId-r18. Adopt TP#1 for TS38.212.

Gap between PDCCH order and PRACH for candidate cell
Reason for changes
According to TS 38.213, if a random access procedure is initiated by a PDCCH order, the UE transmits a PRACH in the selected PRACH occasion, for which a time between the last symbol of the PDCCH order reception and the first symbol of the PRACH transmission is larger than or equal to  msec. if the PDCCH order is used to trigger a PRACH transmission for candidate cell, the existing component of  is not necessary and new components of TSSB and ∆RF/BB_preparation contribute to the gap according to the RAN4 reply LS [R4-231445].   
Summary of changes
Add new components in the formulation of time gap between PDCCH order and corresponding PRACH for candidate cell.  
Consequences if not approved
UE is not able transmit PRACH for candidate cell.
TP#2 for TS 38.213 v18.0.0
	[bookmark: _Ref491452917][bookmark: _Toc12021462][bookmark: _Toc20311574][bookmark: _Toc26719399][bookmark: _Toc29894830][bookmark: _Toc29899129][bookmark: _Toc29899547][bookmark: _Toc29917284][bookmark: _Toc36498158][bookmark: _Toc45699184][bookmark: _Toc146214407]8.1	Random access preamble
< Unchanged parts are omitted >
If a random access procedure is initiated by a PDCCH order, the UE, if requested by higher layers, transmits a PRACH in the selected PRACH occasion, as described in [11, TS 38.321], for which a time between the last symbol of the PDCCH order reception and the first symbol of the PRACH transmission is larger than or equal to  msec, where 
-	 is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] assuming  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH order and the SCS configuration of the corresponding PRACH transmission 
-	 if the active UL BWP does not change or the Cell indicator field in PDCCH order [5, TS 38.212] indicating a cell other than the serving cell, and  is defined in [10, TS 38.133] otherwise 
-	 msec for FR1 and  msec for FR2
-	 is a switching gap duration as defined in [6, TS 38.214]
· =0 if the SS/PBCH block index indicated in PDCCH order is in the active TCI state list that has has been activated for a cell other than the serving cell before PDCCH ordered RACH, and measurement period of L1-RSRP is no longer than 160ms.  is [X] if SS/PBCH index indicated in PDCCH order is not in the active TCI state list that has been activated for a cell other than the serving cell and when the measurement period of L1-RSRP is no longer than 160ms.  is [Y] otherwise
·  is [X] for the case of PRACH bandwidth on a cell other than the serving cell is within active UL BWP.  is the DCI based BWP switching delay specified in clause 8.6 of [10, TS 38.133] for the case of PRACH bandwidth on a cell other than serving cell is outside active UL BWP but within one of configured UL BWPs of any active serving cell.  is [Y] for the case of PRACH bandwidth on a cell other than the serving cell is not within any of the configured UL WPs of any active serving cell. 

For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines  assuming SCS configuration .
< Unchanged parts are omitted >


Proposal 2: Adopt TP#2 for TS38.213 to capture the RAN4 replies on the time gap between PDCCH order and corresponding PRACH on a cell other than the serving cell.
Coexistence of TA acquisition mechanisms
Reason for changes
In RAN2#119bis, following agreements on RACH-based cell switch procedures were made:
	RAN2 assumes that both RACH-based (CFRA, CBRA) and RACH-less procedures for L1 L2 mobility switch may be supported. RACH-less if the UE doesn’t need to acquire TA during the cell switch. RAN2 understands that the feasibility of RACH-less may depend on RAN1, and expect that RAN1 is working on this. 
RAN2 assumes RACH resource for CFRA for L1 L2 dynamic switch may be provided in RRC configuration (or potentially by MAC CE FFS). 



The RACH-based (CFRA, CBRA) procedure after cell switch was also supported in Rel-18 LTM in RAN2, which has not been discussed in RAN1. According to RAN2’s discussion, RACH resource for CFRA for LTM may be provided in RRC configuration or potentially by MAC CE FFS. It is possible that early UL synchronization is performed before CSC, while the RACH resource for target cell after cell switch command is also provided. Moreover, there are several methods to acquire the TA value for the candidate cell before cell switch command. The agreed solutions include PDCCH-ordered RACH before CSC, UE based TA acquisition, LTE RACH-less-like solution (TA=0 or TA is the same as the serving cell indicated by CSC). How UE determines the actual TA value after cell switch when more than one TA acquisition solution are configured should be clarified.
In LTM, NW may indicate TA in CSC. The TA can be derived by NW from the early PRACH transmitted by UE, or equals to 0 or TA of serving cell based on the NW configuration. In such cases, we believe the TA indication from CSC should have the higher priority than those acquired by UE itself, if configured. UE can also skip the RACH procedure on the pre-configured RACH resource in target cell after cell switch command. If CSC does not have TA indication, and if UE-based TA measurement is performed, UE may apply its derived TA for target cell at least for SRS signals for further TA refinement. The UE may skip the RACH in target cell on the preconfigured resource. If none of the early UL synchronization is performed before CSC, UE shall initialize a random access procedure according to the RRC/MAC CE.  
Summary of changes
Introduce the priority rule for UE to determine TA in the target cell for first UL transmission when the UE is configured multiple TA acquisition mechanisms. 

Consequences if not approved
UE behaviour and TA applies for first UL transmission after cell switch is not defined when UE is configured with multiple TA acquisition methods. 

TP #3 for TS38.213 v18.0.0
	[bookmark: _Toc146214499]21	 L1/L2-triggered mobility procedures
A UE can be indicated, by LTM-Config, candidate cells and SS/PBCH blocks per candidate cell for the UE to obtain synchronization and measure corresponding L1-RSRPs [10, TS 38.133]. A MAC CE command can activate TCI states, provided by LTM-Candidate-TCI-State-r18 or/and LTM-Candidate-TCI-UL-State-r18, associated with SS/PBCH blocks or TRS of corresponding candidate cells. The UE is provided configurations by LTM-CSI-ReportConfigToAddModList for reporting L1-RSRP measurements [6, TS 38.214] that include a number of candidate cells and a number of SS/PBCH blocks per candidate cell from the number of candidate cells. 
If a UE is provided ueMeasuredTA, the UE estimates based on the UE implementation a timing advance to apply from a first transmission on a candidate cell that is after the reception of a cell switch command for the candidate cell [11, TS 38.321].A UE can be provided configurations, by EarlyUlSyncConfig, for PRACH transmission parameters for each of the candidate cells. The UE can be triggered a PRACH transmission on a candidate cell by a PDCCH order that the UE receives on a serving cell and includes an indication of the candidate cell for the PRACH transmission [4, TS 38.212]. If the serving cell and the candidate cell operate in a same frequency range and the UE would have transmissions that overlap in time, or when a gap between a first or last symbol of a PRACH transmission to the candidate cell is less than 𝑁 symbols from a last or first symbol, respectively, of an UL transmission to the serving cell, where  is defined in Clause TBD, the UE 
-	drops the transmissions on the serving cell when the UE does not support transmissions that overlap in time or are separated by less than the gap on the serving cell and the candidate cell
-	prioritizes power allocation to the PRACH transmission on the candidate cell in clause 7.5 when the UE supports transmissions that overlap in time or are separated by less than the gap, and a total UE transmit power in the frequency range would exceed 
The UE transmits the PRACH on the candidate cell as described in Clause 8.1 with a power determined as described in Clause 7.4. A timing advance to apply from a first transmission on a candidate cell that is after the reception of a cell switch command for the candidate cell can be indicated in the cell switch command. If a UE is provided ueMeasuredTA and estimates a time advance on a candidate cell by UE implementation, and if the UE is also configured with EarlyUlSyncConfig and transmit PRACH on the candidate cell, UE applies the time advance of the candidate cell if it is indicated in the cell switch command.
A UE can be provided by a MAC CE in a PDSCH reception on the serving cell [11, TS 38.321] a TCI-State and/or TCI-UL-State in LTM-dl-OrJointTCI-StateToAddModList and/or LTM-ul-TCI-ToAddModList indicating a unified TCI state [6, TS 38.214] for applicable receptions or transmissions on a candidate cell from the number of candidate cells. The UE applies the TCI-State and/or TCI-UL-State, if indicated by the MAC CE, from a first slot that is  after the last symbol of a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE, and is the SCS configuration for the TBD.




Proposal 3: When more than one TA acquisition solution for target cell are configured for a UE, the following priority should be adopted
· TA indicated in CSC > TA acquired by UE itself > TA acquired by RACH after CSC on the pre-configured resource. 
· Adopt TP#3 for TS38.213

2 Views on RRC parameters for early TA acquisition
After RAN1#114, some RRC parameters related to the early TA acquisition was agreed [R1-2308672] while some are still unstable and further discussion is needed.
To determine the frequency location of candidate cell’s RO, point-A of uplink carrier of candidate cell and the location of lowest PRB of the RO need to be determined at first. The point-A can be determined by UE based on FrequencyInfoUL in EarlyUlSyncConfig-r18. However, the msg1-FrequencyStart in RACH-ConfigGeneric field only provides offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0. So the BWP-genericParameters is necessary for UE to determine the location of PRB 0 and should be included in EarlyUlSyncConfig-r18.
In current RRC parameter table, rach-ConfigGeneric is included in EarlyUlSyncConfig-r18. However some necessary RACH configuration is configured by rach-ConfigCommon in legacy and they are essential for initializing a RACH, such as prach-RootSequenceIndex which is used for UE to determine the preamble sequence and msg1-SubcarrierSpacing for determining SCS of msg1 transmission. Therefore, prach-RootSequenceIndex and msg1-SubcarrierSpacing should be provided EarlyUlSyncConfig-r18 for RACH based early TA acquisition.
Proposal 4: BWP-genericParameters, prach-RootSequenceIndex and msg1-SubcarrierSpacing should be included in EarlyUlSyncConfig-r18 for a candidate cell.
In RAN1#113 meeting, the working assumption on the UE based TA measurement solution was confirmed:
	Agreement
Confirm the following Working Assumption, and sent LS to RAN4 to clarify the feasibility of supporting this mechanism
Working Assumption
From RAN 1 perspective, 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



How to configure the UE based TA acquisition is still unclear. In addition to enabling the feature, as signalled by ueMeasuredTA, the gNB should provide some essential configurations to UE, including information of target candidate cell, target reference signal (SSB) and potential DL Tx time difference between the target candidate cell and serving cell. the measurement gap may also be configured, similar as the L1 RSRP measurement in asynchronous scenario depending on UE capability. 
Proposal 5: The higher layer configuration for UE based TA acquisition (e.g. ueMeasuredTA) could be under LTM-Candidate-r18, including reference signal (SSB) in candidate cell, DL Tx time difference between candidate cell and serving cell and measurement gap if necessary.


3 Summary and conclusion
In this contribution, we observe and propose the following:
Proposal 1: The bit field index ‘0’ of cell indicator field in PDCCH order indicates PRACH for current serving cell. The rest bit field indexes are mapped to candidate cells configured with EarlyUlSyncConfig-r18 according to an ascending order of ltm-CandidateId-r18. Adopt TP#1 for TS38.212.
Proposal 2: Adopt TP#2 for TS38.213 to capture the RAN4 replies on the time gap between PDCCH order and corresponding PRACH on a cell other than the serving cell.
Proposal 3: When more than one TA acquisition solution for target cell are configured for a UE, the following priority should be adopted
· TA indicated in CSC > TA acquired by UE itself > TA acquired by RACH after CSC on the pre-configured resource. 
· Adopt TP#3 for TS38.213
Proposal 4: BWP-genericParameters, prach-RootSequenceIndex and msg1-SubcarrierSpacing should be included in EarlyUlSyncConfig-r18 for a candidate cell.
Proposal 5: The higher layer configuration for UE based TA acquisition (e.g. ueMeasuredTA) could be under LTM-Candidate-r18, including reference signal (SSB) in candidate cell, DL Tx time difference between candidate cell and serving cell and measurement gap if necessary.
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