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1 Introduction
In this contribution we discuss open aspects related to early timing advance management for L1/L2 triggered mobility (LTM).
2 Discussion
UE receives the configurations of one or more candidate cell(s) for L1/L2 triggered mobility (LTM) using RRC. Upon configuration of candidate cells, network can initiate random access for one or more these candidate cells to determine the TA before switching to a specific target cell is triggered. Random access can be avoided if TA is available for cell to be switched at the time cell switching command is received. 
2.1 Issue 1 – LBT Failure Handling
According to the current MAC CR, for PDCCH ordered random access procedure for early TA, MAC entity instructs the physical layer to transmit the Random Access Preamble and random access procedure is considered completed. In case of unlicensed carrier, PRACH transmission may fail due to LBT failure. In this case PRACH preamble should be retransmitted without power ramping. For PRACH preamble retransmission upon LBT failure there are two options:

· UE autonomously retransmit PRACH preamble without power ramping upon LBT failure as in legacy. The issue with this approach is that network is not aware about the LBT failure and may anyways send PDCCH order with retransmission indication. Also, it is possible that LBT failure may also occur during autonomous retransmission.

· UE retransmits without power ramping upon reception of PDCCH order with retransmission indication. This seems simple.

Proposal 1: UE retransmits without power ramping upon reception of PDCCH order with retransmission indication for an LTM candidate cell, if last Random Access Preamble transmission towards that LTM candidate cell was not transmitted due to LBT failure.

2.2 Issue 2 – Power Ramping for early TA
According to the current MAC CR, 

· for PDCCH ordered random access procedure for early TA, MAC entity instructs the physical layer to transmit the Random Access Preamble and random access procedure is considered completed.
· if the Random Access procedure is initiated by the PDCCH order for an LTM candidate cell as preamble re-transmission: increment PREAMBLE_POWER_RAMPING_COUNTER by 1.

Scenario

Step 1: UE receive PDCCH order for candidate cell A indicating initial transmission. UE initialise PREAMBLE_POWER_RAMPING_COUNTER to 1. UE transmit RA preamble and RA procedure is considered completed.

Step 2: UE receive PDCCH order for candidate cell A indicating retransmission. UE increment PREAMBLE_POWER_RAMPING_COUNTER by 1. UE transmit RA preamble and RA procedure is considered completed.

Step 3: RA procedure is initiated by UE (e.g. for SR or based on any other legacy trigger in MAC). UE initialise PREAMBLE_POWER_RAMPING_COUNTER to 1. During this random access procedure, the last value of PREAMBLE_POWER_RAMPING_COUNTER at the time of completion of this random access procedure is say 5. 

Step 4: UE receive PDCCH order for candidate cell A indicating retransmission. UE increment PREAMBLE_POWER_RAMPING_COUNTER by 1. UE transmit RA preamble and RA procedure is considered completed.

At step 4, UE uses incorrect value of PREAMBLE_POWER_RAMPING_COUNTER. UE uses PREAMBLE_POWER_RAMPING_COUNTER value 5 instead of 3.
The issue can be resolved if network indicates the PREAMBLE_POWER_RAMPING_COUNTER value in PDCCH order for an LTM candidate cell.
Proposal 2: Network indicates the PREAMBLE_POWER_RAMPING_COUNTER value in PDCCH order for an LTM candidate cell.

2.3 Issue 3 – Candidate Cell Identification
PDCCH order for early TA management of candidate cells for LTM is received by UE from one of the serving cells. PDCCH order needs to indicate non serving cell (i.e. one cell amongst the candidate cells for LTM). How to identify/indicate this non serving cell in PDCCH order?
· Approach 1: Each candidate cell RACH configuration in list of candidate cell RACH configuration for early TA can be sequentially numbered/indexed. This index can be included in PDCCH order. Reserved bits in PDCCH order can be used for this index.
· Approach 2: Explicit index can be explicitly signaled in candidate cell RACH configuration for early TA. This index can be included in PDCCH order. Reserved bits in PDCCH order can be used for this index.
· Approach 3: PCI can be included in PDCCH order. Reserved bits in PDCCH order can be used for indicating PCI.
In our understanding based on RAN2#121bis agreements, a list of RACH configurations for early TA will be included in LTM configuration separately from list of candidate cell configurations. Each of these RACH configurations is associated with a candidate cell. So, the identity of candidate cell RACH configuration for early TA can be signaled in PDCCH order to identify the candidate cell. This has less overhead than indicating PCI in PDCCH order.

Proposal 3: Identity of candidate cell RACH configuration for early TA is signaled in PDCCH order to identify the candidate cell for which UE initiate procedure for early TA management.

· Each candidate cell RACH configuration in list of candidate cell RACH configuration for early TA can be sequentially numbered/indexed or index can be explicitly signaled in candidate cell RACH configuration for early TA

2.4 Issue 4 - UL carrier identification
Upon reception of PDCCH order for early TA management, UE transmits RA preamble to the indicated candidate cell. The candidate cell can be configured with SUL. UE needs to identify whether UE uses NUL or SUL RA preamble transmission. One of the following approaches can be considered:
· Approach 1: RACH configuration for early TA is provided either for SUL or NUL. UE selects the carrier for which RACH configuration is provided in candidate cell RACH configuration for early TA. This is feasible if the network has information about the latest DL measurements results of the candidate cell. One drawback of this approach is that due to time interval between candidate cell RACH configuration signaling and command for early TA, carrier selection performed by network may not be valid at the time early TA procedure is initiated by UE. 

· Approach 2: Whether to select NUL or SUL is indicated in PDCCH order. This is feasible if the network has information about the latest DL measurements results of the candidate cell.

· Approach 3: UE select NUL or SUL based on RSRP measurement of the candidate cell. If the candidate Cell is configured with SUL and if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL: UE select the SUL carrier for performing Random Access procedure. Otherwise, UE select the NUL carrier for performing Random Access procedure. This option is feasible even if the network does not have information about the latest DL measurements results of the candidate cell. However, this may require network to reserve same CFRA resource for both NUL and SUL.
Proposal 4: For early TA, UL carrier (NUL or SUL) is indicated PDCCH order.
2.5 Issue 5 - BWP Selection
UE needs to identify the UL BWP of candidate cell for RA preamble transmission. Note that candidate cell is a non serving cell and there is no active UL or DL BWP for non serving cell. UE needs to identify which UL BWP from candidate cell configuration is used by UE for RA preamble transmission. One of the following approaches can be considered:
· BWP indicated by firstActiveUplinkBWP field in configuration of candidate cell is selected by UE

· BWP Id of UL to be used can be indicated in PDCCH order

· BWP indicated by initialUplinkBWP field  in configuration of candidate cell is selected by UE

· if PRACH occasions are configured in BWP indicated by firstActiveUplinkBWP field in configuration of candidate cell, UE select this BWP. Otherwise UE selects  BWP indicated by initialUplinkBWP in configuration of candidate cell.
· The BWP information of candidate cell to be used for early TA can be signaled in LTM configuration separately (separate IEs) from the candidate cell configuration (the part that need to be applied at cell switch).
Proposal 5: RAN2 to discuss how the UE selects UL BWP of candidate cell upon reception of PDCCH order for early TA management.
· BWP indicated by firstActiveUplinkBWP in configuration of candidate cell; or

· BWP ID is indicated in PDCCH order; or

· BWP indicated by initialUplinkBWP field  in configuration of candidate cell; or

· The BWP information of candidate cell to be used for early TA is signaled in LTM configuration separately from the candidate cell configuration.
2.6 Issue 6 - RA preamble selection
RAN1 has agreed to use PDCCH ordered CFRA for early TA management. So as in legacy UE selects the RA preamble indicated by the preamble index field in DCI of PDCCH order.
Proposal 6:For RA initiated upon reception of PDCCH order for early TA management, UE selects the RA preamble indicated by the preamble index field in DCI of PDCCH order.

2.7 Issue 7 - RA Type Selection
According to RAN1 agreements only PDCCH ordered CFRA is supported for early TA management. In case of early TA management, there is no critical information available to be transmitted in MsgA, so 4 step RA is sufficient for early TA management.
Proposal 7: UE select 4 step RA upon reception of PDCCH order for early TA management.

3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposal:
Proposal 1: UE retransmits without power ramping upon reception of PDCCH order with retransmission indication for an LTM candidate cell, if last Random Access Preamble transmission towards that LTM candidate cell was not transmitted due to LBT failure.

Proposal 2: Network indicates the PREAMBLE_POWER_RAMPING_COUNTER value in PDCCH order for an LTM candidate cell.

Proposal 3: Identity of candidate cell RACH configuration for early TA is signaled in PDCCH order to identify the candidate cell for which UE initiate procedure for early TA management.

· Each candidate cell RACH configuration in list of candidate cell RACH configuration for early TA can be sequentially numbered/indexed or index can be explicitly signaled in candidate cell RACH configuration for early TA

Proposal 4: For early TA, UL carrier (NUL or SUL) is indicated PDCCH order.
Proposal 5: RAN2 to discuss how the UE selects UL BWP of candidate cell upon reception of PDCCH order for early TA management.
· BWP indicated by firstActiveUplinkBWP in configuration of candidate cell; or

· BWP ID is indicated in PDCCH order; or

· BWP indicated by initialUplinkBWP field  in configuration of candidate cell; or

· The BWP information of candidate cell to be used for early TA is signaled in LTM configuration separately from the candidate cell configuration.
Proposal 6:For RA initiated upon reception of PDCCH order for early TA management, UE selects the RA preamble indicated by the preamble index field in DCI of PDCCH order.

Proposal 7: UE select 4 step RA upon reception of PDCCH order for early TA management.
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