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1. Introduction
[bookmark: OLE_LINK1]This paper discusses some remaining issues on the L2 centric parts, which mainly includes the issues that needs further consideration in the post email of [1] as well as the open issues from the running CR of [2]. More specially, the following two aspects are covered:
· RACH impact for early TA acquisition
· The content of LTM triggering MAC CE
Section 2 gives the detailed discussion of this paper, and followed by Section 3 that gives the summary of this paper.
2. Discussions
2.1 RACH impact for early TA acquisition
Whether to support parallel RACH procedure
For PDCCH order triggered early TA acquisition, until now RAN2 has made the following agreements,
	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).
RAN2 doesn’t see a need for a solution with RAR in for Rel-18. 


The intention of above agreements aim to follow the similar principle as the legacy PDCCH order triggered RACH procedure, with the difference where RAR is not needed by the gNB to contain the TA value. By this way, the current running CR [2] has captured that the UE considers the RACH to be completed when the preamble has been successfully transmitted. Then whether to allow parallel RACH between serving cell and candidate cells or parallel RACH between multiple candidate cells need further clarification,
	Editor’s note: FFS how to model the RACH for early TA acquisition of LTM candidate cell, i.e. shared RACH with Serving cell or one RACH for each LTM candidate cell.
Editor’s note: FFS any impact pending on RAN1 further conclusion on the RACH collision/parallel transmission for PDCCH-order based PRACH for candidate cell, and pending on RAN2 further conclusion on handling of multiple RA procedures, if any.


[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Now per MAC entity only allows a single ongoing RACH procedure, and it’s up to UE implementation to continue the previous RACH or start a new RACH when the RACH collision occurs. It is better that the early TA acquisition does not go against the legacy principle. If we consider parallel RACH among serving cell and candidate cells or among multiple candidate cells, it will cause much spec impact that needs further consideration and may also introduce additional impact on the UE which does not support the LTM/early TA acquisition. For example, besides the PREAMBLE_POWER_RAMPING_COUNTER, whether to perform power ramping for preamble re-transmission is also under the limitation of physical power control,
	The MAC entity shall, for each Random Access Preamble:
1>	if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and
1>	if the notification of suspending power ramping counter has not been received from lower layers; and
1>	if LBT failure indication was not received from lower layers for the last Random Access Preamble transmission; and
1>	if SSB or CSI-RS selected is not changed from the selection in the last Random Access Preamble transmission:
2>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1.


[bookmark: OLE_LINK17][bookmark: OLE_LINK18]If the parallel RACH is supported, there may be the situation where multiple preamble transmission occurs simultaneously, but the physical power headroom may not allow a larger number of preambles for simultaneous transmission. In this case whether to stop the power ramping for all preambles or only part of candidate cells can perform power ramping should be further discussed. Therefore, to reduce the standard work for PDCCH order triggered RACH upon early TA acquisition, it is proposed that,
Proposal 1: The early TA acquisition should follow the legacy principle, i.e., only one Random Access procedure ongoing at any point in time in a MAC entity. Parallel RACH procedure between serving cell and candidate cells as well as between multiple candidate cells is not supported.
Another issue is that if the RACH collision occurs, whether UE to continue the ongoing RACH or to start with a new RACH. The current MAC spec captures this as UE implementation,
	NOTE 1:	If a new Random Access procedure is triggered while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure (e.g. for SI request).


When considering LTM, the RACH collision problem may also exist. For example, the NW may indicate UE to perform early RACH in a certain candidate cell, but at this moment the UE may have a ongoing CBRA procedure at the serving cell due to uplink data arrival. To reduce the spec impact, the simplest way is to follow legacy, so it is suggested that,
Proposal 2: It’s up to UE implementation whether to continue with the ongoing procedure or start with new procedure upon RACH collision between candidate cells or between candidate cell and serving cell.
RACH power ramping for candidate cell
As mentioned by our Proposal 1, it is not suggested to do parallel RACH for the use case of PDCCH order triggered early TA acquisition, i.e., at a certain time instant, per MAC entity only needs to maintain one RACH procedure. This may raise the RACH collision problem between the serving cell and candidate cell. For example, although UE thinks the RACH completion after preamble transmission based on the running CR, the RAN1 112bis agreement shows that the NW may explicitly indicate UE to perform preamble re-transmission by PDCCH order,
	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


Then before the preamble re-transmission for one candidate cell, it may be inserted by the RACH request on the serving cell (e.g. due to data arrival) or other candidate cells as the following figure shows: 


According to the current MAC specs, when a new RACH is triggered, UE transmits the preamble with an initial power and the UE variable PREAMBLE_POWER_RAMPING_COUNTER is reset to 1.
	When the Random Access procedure is initiated on a Serving Cell, the MAC entity shall:
<< Omitted >>
1>	set the PREAMBLE_TRANSMISSION_COUNTER to 1;
[bookmark: OLE_LINK23]1>	set the PREAMBLE_POWER_RAMPING_COUNTER to 1;
<< Omitted >>


Obviously, when the PDDCH order to indicate the retransmission for candidate cell1, i.e. step 4, the PREAMBLE_POWER_RAMPING_COUNTER has been set to the corresponding value applied to the inserted RACH procedure i.e. step 3. It couldn’t reflect the power used for candidate cell1. This is indeed not what we expected as UE may have done several times of power ramping in the previous preamble transmission. As a result, it may cause UE to re-transmit these preambles in vain.
Observation 1: The current MAC specs may result in the re-transmission of preamble in vain due to the maintenance of power ramping counter per MAC entity.
To solve above issue, a simple way is to maintain separated UE variables of power ramping counters for the candidate cell. As multiple candidate cells can be configured by the NW, it is suggested that the UE maintain one UE variable for each candidate cell, because different candidate cells may suffer different number of preamble re-transmission. When the NW triggers the preamble re-transmission at the same candidate cell with a previous one, the UE uses the associated counter for this candidate cell to determine the power for preamble transmission. The initial value of the UE variable for each candidate is 1, and it is incremented by 1 if the PDDCH order indicates that the preamble is retransmission, otherwise it will re-set to be 1. This solution has no impact on the RACH procedure performed for the serving cells, as it is only used for early TA acquisition of candidate cells, which has no impact on the UE that doesn’t support LTM/early TA acquisition. 
Proposal 3: UE maintains the UE variable of power ramping counter for each candidate cell: 
· The initial value of the UE variable is 1;
· Increment the UE variable by 1 if the PDDCH order indicates the preamble is retransmission;
· Set the UE variable to 1 if the PDDCH order indicates the preamble is initial transmission.
BWP impact for PDCCH-order based PRACH on candidate cell
On the details of the BWP used for PDCCH order triggered early RACH procedure, the current MAC running CR remains an FFS as follows,
	Editor’s note: FFS any impact to clarify the BWP on candidate cell for PDCCH-order based PRACH for candidate cell (somehow pending on the RRC configuration design).


The intention is to clarify whether to have impact on the BWP operation when performing preamble transmission in the candidate cell triggered by PDCCH order. The current RRC running CR [3] had reflected the following agreement by introducing a separate IE ltm-EarlyUlSyncConfig for early RACH related configuration from the candidate configuration IE ltm-CandidateConfig,
	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).


The RACH configuration including the RO configuration, the UE could recognize the RO directly by the ltm-EarlyUlSyncConfig. It doesn’t need to decode the candidate cell configuration and to determine the BWP used for RACH. We can assume the RRC structure for ltm-EarlyUlSyncConfig shall ensure that the RACH configuration used for early TA acquisition is clear without ambiguousness on the RO.
Since we do not observe significant impact on the BWP operation upon early RACH in the candidate cell triggered by PDCCH order, we propose,
Proposal 4: The following editor note in the running CR should be removed:
Editor’s note: FFS any impact to clarify the BWP on candidate cell for PDCCH-order based PRACH for candidate cell (somehow pending on the RRC configuration design).
2.2 The content of LTM triggering MAC CE
Whether to indicate active BWP by the LTM triggering MAC CE
RAN2 also discuss whether to include the BWP ID to indicate the active BWP after the cell switch by LTM command or RRC configuration, but still remains open and covered by the post email [1].  The majority view is to follow legacy, i.e., the candidate configuration indicates the active BWP upon cell switch by the legacy IE firstActiveDownlinkBWP-Id/firstActiveUplinkBWP-Id, with the following suggested proposal:
	Proposal 2a: The active BWP ID of target cell is based on the legacy firstActiveUplinkBWP-Id and firstActiveDownlinkBWP-Id in RRC (pre)configuration corresponding to the target cell (i.e. no “active UL/DL BWP ID” in LTM cell switch MAC CE). 
Proposal 2b: [8 yes vs. 13 no] FFS on the possibility/need of enhancement to introduce “active UL/DL BWP ID” in LTM cell switch MAC CE in intra-DU case. 


But some companies think upon cell switch, the gNB may change the BWP ID due to traffic condition, and thus the BWP ID should be flexibly indicated by LTM command, at least for intra-DU scenario due to no need of CU-DU interaction. In our view, this is just the enhancement of BWP switching for intra-DU cell switch, which causes non-unified solution for BWP indication with intra-DU and inter-DU scenarios. Besides, even the indicated BWP by RRC pre-configuration may suffer traffic load problem, the legacy DCI based mechanism can be reused for BWP switching after the completion of cell switch. Therefore it is not such urgent to do this optimization.
Proposal 5: The BWP indication information is not included in the LTM triggering MAC CE, regardless of intra-DU or inter-DU cell switch.
CFRA resource indication by the LTM triggering MAC CE
Regarding whether CFRA resource indication should be included in the LTM command, split views also exist in the post email of [1]. For the RACH-based LTM, CFRA is supported, i.e. pre-configure the CFRA resource by RRC:
	RAN2 assumes RACH resource for CFRA for L1 L2 dynamic switch may be provided in RRC configuration (or potentially by MAC CE FFS).  


But when the UE could access the candidate cell is difficult to predict, thus the pre-configured CFRA resource via RRC may be reserved by the candidate cell for a long time, which is a waste for the candidate cell. Taking this into consideration, it could bring flexibility for NW to dynamically indicate the CFRA resource by the LTM command. 
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]For the intra-DU case, this can be easily implemented since DU knows the preamble information of target cell and can include it in the LTM command without the CU-DU interaction. For the intra-CU inter-DU case, when source DU determines the LTM execution and chooses the CFRA resource upon the reserved CFRA resource for the UE. Like the early TA acquisition, the reserved CFRA resource could be used for multiple UEs, and the source DU can indicate the UE ID and associated CFRA resource to the target DU via CU. 
By above way, the reserved CFRA resource is shared among multiple UEs, which could reduce the resource waste compared with the pre-configured CFRA resource for specific UE. The source DU can dynamically select the available RACH resource in the shared CFRA resource pool. On the details of the CFRA resource indication, we think it can follow the similar way as PDCCH order triggered RACH by DCI format 1_0. According to the RAN1 specs of TS 38.212, the content of the DCI format 1_0 used for PDCCH order will include the RACH Preamble index, SSB index and PRACH Mask index, through which UE can determine the “dedicated” RACH resource for contention-free access. 
Proposal 6: The LTM triggering MAC CE can optionally include the following information for CFRA-based cell switch, i.e.,
· RACH Preamble index;
· SSB index;
· PRACH Mask index.
3. Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]This paper further discusses some open issues on the L2 centric parts for LTM. The observations and proposals of this paper are summarized as follows,
Observation 1: The current MAC specs may result in the re-transmission of preamble in vain due to the maintenance of power ramping counter per MAC entity.
RACH impact for early TA acquisition
Proposal 1: The early TA acquisition should follow the legacy principle, i.e., only one Random Access procedure ongoing at any point in time in a MAC entity. Parallel RACH procedure between serving cell and candidate cells as well as between multiple candidate cells is not supported.
Proposal 2: It’s up to UE implementation whether to continue with the ongoing procedure or start with new procedure upon RACH collision between candidate cells or between candidate cell and serving cell.
Proposal 3: UE maintains the UE variable of power ramping counter for each candidate cell: 
· The initial value of the UE variable is 1;
· Increment the UE variable by 1 if the PDDCH order indicates the preamble is retransmission;
· Set the UE variable to 1 if the PDDCH order indicates the preamble is initial transmission.
Proposal 4: The following editor note in the running CR should be removed:
Editor’s note: FFS any impact to clarify the BWP on candidate cell for PDCCH-order based PRACH for candidate cell (somehow pending on the RRC configuration design).
The content of LTM triggering MAC CE
Proposal 5: The BWP indication information is not included in the LTM triggering MAC CE, regardless of intra-DU or inter-DU cell switch.
Proposal 6: The LTM triggering MAC CE can optionally include the following information for CFRA-based cell switch, i.e.,
· RACH Preamble index;
· SSB index;
· PRACH Mask index.
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