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Introduction
[bookmark: _Ref178064866]This contribution discusses details of BWP operation during PDCCH-order based RACH for a candidate cell to see any impact and need of clarification as addressed in the MAC running CR below.
	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).



[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
The PDCCH-order based RACH can be indicated by the DCI format 1_0 including preamble index, UL/SUL indicator, SSB index, and PRACH Mask index, but BWP information is not included in the DCI format 1_0. According to the MAC specification, if the current active BWP has PRACH occasion, the UE uses this active BWP to perform RA procedure, but if the current active BWP is not configured with PRACH occasions, the UE can switch the active BWP to initial BWP. Normally when the UE receives a PDCCH-order based RACH from the network, there should be an active BWP and the UE can perform the CFRA procedure on the current active BWP having PRACH occasion or initial BWP. However, when the PDCCH-order based RACH for early TA acquisition of a candidate cell is received, there is no active BWP on a candidate cell since it is not a serving cell yet. 
Observation 1. When the PDCCH-order based RACH for early TA acquisition of a candidate cell is received from the source cell, there is no active BWP on the candidate cell and it is unclear which BWP is an active BWP to transmit the preamble for early TA acquisition on the candidate cell.

In the POST email discussion “[Post122][058][Mob18] Contents of Cell Switch MAC CE (Huawei)”, it is preferred to use legacy firstActiveUplinkBWP-Id and firstActiveDownlinkBWP-Id in RRC (pre)configuration corresponding to the target cell after receiving LTM cell switch MAC CE. Given this, it is reasonable to activate firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id of a candidate cell to transmit the preamble for early TA acquisition after receiving PDCCH-order based RACH for a candidate cell.
Observation 2. When the PDCCH-order based RACH for a candidate cell is received, firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id in a candidate cell configuration can be used to transmit the preamble for early TA acquisition.

As shown in the following box, the MAC specification specifies how to use firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id only when the cell is a serving cell, i.e., the case that SpCell is (re-)configured or SCell is activated. However, a candidate cell is not a serving cell and PDCCH-order based RACH for early TA acquisition of a candidate cell doesn’t mean SpCell (re)configuration and activation of SCell. Thus, changes are needed to clarify that the UE activates firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id of a candidate cell during PDCCH-order RACH for early TA acquisition.
	Upon RRC (re-)configuration of firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id for SpCell except for PSCell when SCG is deactivated (see clause 5.29) or activation of an SCell, the DL BWP and/or UL BWP indicated by firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id respectively (as specified in TS 38.331 [5]) is active without receiving PDCCH indicating a downlink assignment or an uplink grant. Upon RRC (re-)configuration of firstActiveDownlinkBWP-Id for PSCell when SCG is deactivated, the DL BWP is switched to the firstActiveDownlinkBWP-Id as specified in TS 38.331 [5]. The active BWP for a Serving Cell is indicated by either RRC or PDCCH (as specified in TS 38.213 [6]). For unpaired spectrum, a DL BWP is paired with a UL BWP, and BWP switching is common for both UL and DL.


Proposal 1. RAN2 confirm that firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id in a candidate cell configuration is activated to transmit the preamble for early TA acquisition after receiving PDCCH-order based RACH for a candidate cell and this behaviour is specified in the MAC specification.

In the last RAN2 meeting, RAN2 decided that only PDCCH-order RACH for early TA acquisition without RAR is supported in Rel-18 LTM and the UE doesn’t need to wait RAR on the candidate cell and should get back to the source cell after transmitting the preamble on the candidate cell. This means that the UE can assume the PDCCH-order RACH is completed after transmitting the preamble to the network. If the transmitted preamble given by PDCCH-order RACH for early TA acquisition is not successfully transmitted, the PDCCH-order RACH for early TA acquisition is failed and another PDCCH-order RACH should be given by the network. In this condition, next question is that the active BWP on the candidate cell should be kept or deactivated after PDCCH-order RACH for early TA acquisition.
Observation 3. It is unclear whether to keep activating the BWP on the candidate cell after PDCCH-order RACH procedure for early TA acquisition or not.

Considering that the UE doesn’t know whether the transmitted preamble is successfully transmitted or not due to no RAR, someone may think that if the previous preamble transmission is failed, subsequent PDCCH-order RACH can be given by the network and it would be better to keep activating the BWP on the candidate cell for another PDCCH-order RACH. This means that the active BWP on the candidate cell for preamble transmission would be kept until a LTM cell switch MAC CE is received because the UE doesn’t know which candidate cell needs additional PDCCH-order RACH. However, candidate cell configurations can be configured up to 8 and if PDCCH-order RACH for early TA acquisition can be performed for multiple candidate cells, the UE may have unnecessary active BWP for preamble transmission on the candidate cell and this also consumes UE power unnecessarily.
Observation 4. If the active BWP on the candidate cell for early TA acquisition is kept after PDCCH-order RACH, multiple candidate cells may have unnecessary active BWP for preamble transmission and this consumes unnecessary UE power.

In addition, as per the MAC specification, most description about BWP operation is for a serving cell, but again a candidate cell is not a serving cell and the BWP on a candidate cell for early TA acquisition should be handled differently compared to a serving cell. Thus, it is not sure whether all behaviours for serving cell in the following box is needed for the active BWP on a candidate cell. If the BWP on a candidate cell is remained as activated state, it would be better to define the UE behaviour for the active BWP on a candidate cell for early TA acquisition as separate paragraph.
Observation 5. If the active BWP on the candidate cell for early TA acquisition is kept after PDCCH-order RACH, the UE behaviour for the active BWP on a candidate cell should be specified as separate paragraph.
	For each activated Serving Cell configured with a BWP, the MAC entity shall:
1>	if a BWP is activated and the active DL BWP for the Serving Cell is not the dormant BWP and the Serving Cell is not the PSCell of deactivated SCG:
2>	transmit on UL-SCH on the BWP;
2>	transmit on RACH on the BWP, if PRACH occasions are configured;
2>	monitor the PDCCH on the BWP;
2>	transmit PUCCH on the BWP, if configured;
2>	report CSI for the BWP;
2>	transmit SRS on the BWP, if configured;
2>	receive DL-SCH on the BWP;
2>	(re-)initialize any suspended configured uplink grants of configured grant Type 1 on the active BWP according to the stored configuration, if any, and to start in the symbol according to rules in clause 5.8.2;



One more point to consider is that the UE doesn’t need to keep activating the BWP on the candidate cell for PDCCH-order RACH after receiving the LTM cell switch MAC CE, it would be good to deactivate the active BWP of the candidate cells not indicated by the LTM cell switch MAC CE since those candidate cells are not selected for the serving cell and PDCCH-order RACH for early TA acquisition is not needed anymore.
Observation 6. If the active BWP on the candidate cell for early TA acquisition is kept a PDCCH-order RACH, the UE needs to deactivate the active BWP of the candidate cells after receiving the LTM cell switch MAC CE.

On the other hand, if the active BWP on the candidate cell is deactivated after PDCCH-order RACH for early TA acquisition, the UE needs to activate the BWP on the candidate cell again for the subsequent PDCCH-order RACH on the same candidate cell. In our view, it is not sure how many PDCCH-order RACH on a candidate cell will be given for preamble retransmissions and deactivating the BWP on the candidate cell after preamble transmission would be much simpler option. So, it is preferred to deactivate the active BWP on the candidate cell after PDCCH-order RACH, but anyway this aspect should be discussed and determined in RAN2 for clear BWP operation on a candidate cell. The TP for each option is provided at the annex. 
Proposal 2. RAN2 discuss how to handle the active BWP on the candidate cell after PDCCH-order RACH for early TA acquisition based on the following option:
· Option 1: keep activating the active BWP on the candidate cell after PDCCH-order RACH for early TA acquisition;
· Option 2: deactivating the active BWP on the candidate cell after PDCCH-order RACH for early TA acquisition.
Proposal 3. RAN2 adopt a TP for MAC specification in the annex based on the selected option in the proposal 2.


[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
Based on the above discussions, we present the following observations and proposals:
Observation 1. When the PDCCH-order based RACH for early TA acquisition of a candidate cell is received from the source cell, there is no active BWP on the candidate cell and it is unclear which BWP is an active BWP to transmit the preamble for early TA acquisition on the candidate cell.
Observation 2. When the PDCCH-order based RACH for a candidate cell is received, firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id in a candidate cell configuration can be used to transmit the preamble for early TA acquisition.
Observation 3. It is unclear whether to keep activating the BWP on the candidate cell after PDCCH-order RACH procedure for early TA acquisition or not.
Observation 4. If the active BWP on the candidate cell for early TA acquisition is kept after PDCCH-order RACH, multiple candidate cells may have unnecessary active BWP for preamble transmission and this consumes unnecessary UE power.
Observation 5. If the active BWP on the candidate cell for early TA acquisition is kept after PDCCH-order RACH, the UE behaviour for the active BWP on a candidate cell should be specified as separate paragraph.
Observation 6. If the active BWP on the candidate cell for early TA acquisition is kept a PDCCH-order RACH, the UE needs to deactivate the active BWP of the candidate cells after receiving the LTM cell switch MAC CE.

Proposal 1. RAN2 confirm that firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id in a candidate cell configuration is activated to transmit the preamble for early TA acquisition after receiving PDCCH-order based RACH for a candidate cell and this behaviour is specified in the MAC specification.
Proposal 2. RAN2 discuss how to handle the active BWP on the candidate cell after PDCCH-order RACH for early TA acquisition based on the following option:
· Option 1: keep activating the active BWP on the candidate cell after PDCCH-order RACH for early TA acquisition;
· Option 2: deactivating the active BWP on the candidate cell after PDCCH-order RACH for early TA acquisition.
Proposal 3. RAN2 adopt a TP for MAC specification in the annex based on the selected option in the proposal 2.

Annex
The TP for the option 1 (keep activating the active BWP on the candidate cell): 
	[bookmark: _Toc131023431][bookmark: _Toc52796503][bookmark: _Toc52752041][bookmark: _Toc46490346][bookmark: _Toc37296219][bookmark: _Toc29239859]5.15	Bandwidth Part (BWP) operation
[bookmark: _Toc131023432][bookmark: _Toc52796504][bookmark: _Toc52752042][bookmark: _Toc46490347][bookmark: _Toc37296220]5.15.1	Downlink and Uplink
In addition to clause 12 of TS 38.213 [6], this clause specifies requirements on BWP operation.
A Serving Cell may be configured with one or multiple BWPs, and the maximum number of BWP per Serving Cell is specified in TS 38.213 [6].
The BWP switching for a Serving Cell is used to activate an inactive BWP and deactivate an active BWP at a time. The BWP switching is controlled by the PDCCH indicating a downlink assignment or an uplink grant, by the bwp-InactivityTimer, by RRC signalling, or by the MAC entity itself upon initiation of Random Access procedure or upon detection of consistent LBT failure on SpCell. Upon RRC (re-)configuration of firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id for SpCell except for PSCell when SCG is deactivated (see clause 5.29) or activation of an SCell, the DL BWP and/or UL BWP indicated by firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id respectively (as specified in TS 38.331 [5]) is active without receiving PDCCH indicating a downlink assignment or an uplink grant. Upon RRC (re-)configuration of firstActiveDownlinkBWP-Id for PSCell when SCG is deactivated, the DL BWP is switched to the firstActiveDownlinkBWP-Id as specified in TS 38.331 [5]. The active BWP for a Serving Cell is indicated by either RRC or PDCCH (as specified in TS 38.213 [6]). For unpaired spectrum, a DL BWP is paired with a UL BWP, and BWP switching is common for both UL and DL.
For each SCell a dormant BWP may be configured with dormantBWP-Id by RRC signalling as described in TS 38.331 [5]. Entering or leaving dormant BWP for SCells is done by BWP switching per SCell or per dormancy SCell group based on instruction from PDCCH (as specified in TS 38.213 [6]). The dormancy SCell group configurations are configured by RRC signalling as described in TS 38.331 [5]. Upon reception of the PDCCH indicating leaving dormant BWP, the DL BWP indicated by firstOutsideActiveTimeBWP-Id or by firstWithinActiveTimeBWP-Id (as specified in TS 38.331 [5] and TS 38.213 [6]) is activated. Upon reception of the PDCCH indicating entering dormant BWP, the DL BWP indicated by dormantBWP-Id (as specified in TS 38.331 [5]) is activated. The dormant BWP configuration for SpCell or PUCCH SCell is not supported.
For each LTM candidate cell, the DL BWP and/or UL BWP indicated by firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id respectively (as specified in TS 38.331 [5]) is active when the Random Access procedure on an LTM candidate cell is initiated by a PDCCH order for early uplink synchronization. The DL BWP and/or UL BWP on an LTM candidate cell is deactivated upon reception of LTM Cell Switch Command MAC CE except for the LTM candidate cell indicated by the Target Configuration ID included in the LTM Cell Switch Command MAC CE.
For each activated Serving Cell configured with a BWP, the MAC entity shall:
1>	if a BWP is activated and the active DL BWP for the Serving Cell is not the dormant BWP and the Serving Cell is not the PSCell of deactivated SCG:
2>	transmit on UL-SCH on the BWP;
2>	transmit on RACH on the BWP, if PRACH occasions are configured;
2>	monitor the PDCCH on the BWP;
2>	transmit PUCCH on the BWP, if configured;
2>	report CSI for the BWP;
2>	transmit SRS on the BWP, if configured;
2>	receive DL-SCH on the BWP;
2>	(re-)initialize any suspended configured uplink grants of configured grant Type 1 on the active BWP according to the stored configuration, if any, and to start in the symbol according to rules in clause 5.8.2;
2>	if lbt-FailureRecoveryConfig is configured:
[bookmark: _Hlk26363408]3>	stop the lbt-FailureDetectionTimer, if running;
3>	set LBT_COUNTER to 0;
3>	monitor LBT failure indications from lower layers as specified in clause 5.21.2.
1>	if a BWP is activated and the active DL BWP for the Serving Cell is dormant BWP:
2>	stop the bwp-InactivityTimer of this Serving Cell, if running.
2>	not monitor the PDCCH on the BWP;
2>	not monitor the PDCCH for the BWP;
2>	not receive DL-SCH on the BWP;
2>	not report CSI on the BWP, report CSI except aperiodic CSI for the BWP;
2>	not transmit SRS on the BWP;
2>	not transmit on UL-SCH on the BWP;
2>	not transmit on RACH on the BWP;
2>	not transmit PUCCH on the BWP;
2>	clear any configured downlink assignment and any configured uplink grant Type 2 associated with the SCell respectively;
2>	suspend any configured uplink grant Type 1 associated with the SCell;
2>	if configured, perform beam failure detection and beam failure recovery for the SCell if beam failure is detected.
1>	if a BWP is activated on an LTM candidate cell for early uplink synchronization:
2>	transmit on RACH on the BWP, if PRACH occasions are configured;
2>	not transmit on UL-SCH on the BWP;
2>	not monitor the PDCCH on the BWP;
2>	not transmit PUCCH on the BWP;
2>	not report CSI on the BWP;
2>	not transmit SRS on the BWP;
2>	not receive DL-SCH on the BWP;
1>	if a BWP is deactivated or the Serving Cell is PSCell of deactivated SCG:
2>	not transmit on UL-SCH on the BWP;
2>	not transmit on RACH on the BWP;
2>	not monitor the PDCCH on the BWP;
2>	not transmit PUCCH on the BWP;
2>	not report CSI for the BWP;
2>	not transmit SRS on the BWP;
2>	not receive DL-SCH on the BWP;
2>	clear any configured downlink assignment and configured uplink grant of configured grant Type 2 on the BWP;
2>	suspend any configured uplink grant of configured grant Type 1 on the inactive BWP.



The TP for the option 2 (deactivating the active BWP on the candidate cell): 
	5.15	Bandwidth Part (BWP) operation
5.15.1	Downlink and Uplink
In addition to clause 12 of TS 38.213 [6], this clause specifies requirements on BWP operation.
A Serving Cell may be configured with one or multiple BWPs, and the maximum number of BWP per Serving Cell is specified in TS 38.213 [6].
The BWP switching for a Serving Cell is used to activate an inactive BWP and deactivate an active BWP at a time. The BWP switching is controlled by the PDCCH indicating a downlink assignment or an uplink grant, by the bwp-InactivityTimer, by RRC signalling, or by the MAC entity itself upon initiation of Random Access procedure or upon detection of consistent LBT failure on SpCell. Upon RRC (re-)configuration of firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id for SpCell except for PSCell when SCG is deactivated (see clause 5.29) or activation of an SCell, the DL BWP and/or UL BWP indicated by firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id respectively (as specified in TS 38.331 [5]) is active without receiving PDCCH indicating a downlink assignment or an uplink grant. Upon RRC (re-)configuration of firstActiveDownlinkBWP-Id for PSCell when SCG is deactivated, the DL BWP is switched to the firstActiveDownlinkBWP-Id as specified in TS 38.331 [5]. The active BWP for a Serving Cell is indicated by either RRC or PDCCH (as specified in TS 38.213 [6]). For unpaired spectrum, a DL BWP is paired with a UL BWP, and BWP switching is common for both UL and DL.
For each SCell a dormant BWP may be configured with dormantBWP-Id by RRC signalling as described in TS 38.331 [5]. Entering or leaving dormant BWP for SCells is done by BWP switching per SCell or per dormancy SCell group based on instruction from PDCCH (as specified in TS 38.213 [6]). The dormancy SCell group configurations are configured by RRC signalling as described in TS 38.331 [5]. Upon reception of the PDCCH indicating leaving dormant BWP, the DL BWP indicated by firstOutsideActiveTimeBWP-Id or by firstWithinActiveTimeBWP-Id (as specified in TS 38.331 [5] and TS 38.213 [6]) is activated. Upon reception of the PDCCH indicating entering dormant BWP, the DL BWP indicated by dormantBWP-Id (as specified in TS 38.331 [5]) is activated. The dormant BWP configuration for SpCell or PUCCH SCell is not supported.
For each LTM candidate cell, the DL BWP and/or UL BWP indicated by firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id respectively (as specified in TS 38.331 [5]) is active when the Random Access procedure on an LTM candidate cell is initiated by a PDCCH order for early uplink synchronization. The DL BWP and/or UL BWP on an LTM candidate cell is deactivated upon Random Access procedure initiated by a PDCCH order for early uplink synchronization is completed.
For each activated Serving Cell configured with a BWP, the MAC entity shall:
1>	if a BWP is activated and the active DL BWP for the Serving Cell is not the dormant BWP and the Serving Cell is not the PSCell of deactivated SCG:
2>	transmit on UL-SCH on the BWP;
2>	transmit on RACH on the BWP, if PRACH occasions are configured;
2>	monitor the PDCCH on the BWP;
2>	transmit PUCCH on the BWP, if configured;
2>	report CSI for the BWP;
2>	transmit SRS on the BWP, if configured;
2>	receive DL-SCH on the BWP;
2>	(re-)initialize any suspended configured uplink grants of configured grant Type 1 on the active BWP according to the stored configuration, if any, and to start in the symbol according to rules in clause 5.8.2;
2>	if lbt-FailureRecoveryConfig is configured:
3>	stop the lbt-FailureDetectionTimer, if running;
3>	set LBT_COUNTER to 0;
3>	monitor LBT failure indications from lower layers as specified in clause 5.21.2.
1>	if a BWP is activated and the active DL BWP for the Serving Cell is dormant BWP:
2>	stop the bwp-InactivityTimer of this Serving Cell, if running.
2>	not monitor the PDCCH on the BWP;
2>	not monitor the PDCCH for the BWP;
2>	not receive DL-SCH on the BWP;
2>	not report CSI on the BWP, report CSI except aperiodic CSI for the BWP;
2>	not transmit SRS on the BWP;
2>	not transmit on UL-SCH on the BWP;
2>	not transmit on RACH on the BWP;
2>	not transmit PUCCH on the BWP;
2>	clear any configured downlink assignment and any configured uplink grant Type 2 associated with the SCell respectively;
2>	suspend any configured uplink grant Type 1 associated with the SCell;
2>	if configured, perform beam failure detection and beam failure recovery for the SCell if beam failure is detected.
1>	if a BWP is activated on an LTM candidate cell for early uplink synchronization:
2>	transmit on RACH on the BWP, if PRACH occasions are configured;
2>	not transmit on UL-SCH on the BWP;
2>	not monitor the PDCCH on the BWP;
2>	not transmit PUCCH on the BWP;
2>	not report CSI on the BWP;
2>	not transmit SRS on the BWP;
2>	not receive DL-SCH on the BWP;
1>	if a BWP is deactivated or the Serving Cell is PSCell of deactivated SCG:
2>	not transmit on UL-SCH on the BWP;
2>	not transmit on RACH on the BWP;
2>	not monitor the PDCCH on the BWP;
2>	not transmit PUCCH on the BWP;
2>	not report CSI for the BWP;
2>	not transmit SRS on the BWP;
2>	not receive DL-SCH on the BWP;
2>	clear any configured downlink assignment and configured uplink grant of configured grant Type 2 on the BWP;
2>	suspend any configured uplink grant of configured grant Type 1 on the inactive BWP.




