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1 Introduction
In this contribution we discuss following aspects of cell switching

· BWP upon cell switch

· MAC reset upon cell switch
· RACH Trigger upon reception of cell switch command

· Resources for RA upon reception of Cell Switch Command
· TA indication in Cell Switch Command

2 Discussion
2.1 BWP upon Cell Switch
In RAN2 #119bis, RAN2 made the following agreement [1]:

1. FFS how the UE determine the BWPs (for DL and UL) to be used upon the execution of L1/L2 inter-cell mobility
For handling BWP upon cell switch there can be two approaches:

· Approach 1: RRCReconfiguration includes L1/L2 inter-cell mobility candidate (target) configuration. The fields’ firstActiveUplinkBWP and firstActiveDownlinkBWP can be signaled in L1/L2 inter-cell mobility candidate (target) configuration. Upon receiving cell switch command, UE activates and uses the BWPs indicated by the fields firstActiveUplinkBWP and firstActiveDownlinkBWP for the cell UE switches to. 
· Approach 2: BWP IDs of BWPs to use upon receiving cell switch command can be signaled in MAC CE used for cell switch. 
Due to time interval between reception of RRCReconfiguration including candidate cell configuration and actual cell switch command, the BWPs indicated by fields’ firstActiveUplinkBWP and firstActiveDownlinkBWP may not be valid anymore. Network may like UE to operate on BWPs different than those indicated by firstActiveUplinkBWP and firstActiveDownlinkBWP. For example, the BWPs indicated by firstActiveUplinkBWP and firstActiveDownlinkBWP may be already loaded at the time of switching and network would like UE to use other BWPs. This is not possible in approach 1. At least the RA (if needed) needs to be performed using the firstActiveUplinkBWP and firstActiveDownlinkBWP in the approach 1 and later network can switch the active BWPs.
Observation 1: Due to time interval between reception of RRCReconfiguration including candidate cell configuration and actual cell switch command, upon cell switch the BWPs indicated by fields’ firstActiveUplinkBWP and firstActiveDownlinkBWP may not be suitable for immediate use.

Approach 2 is flexible and BWPs can be selected by network based on load situation at the time of switching. However, since the decision of cell switch is taken by the serving cell, it may require some interaction between the serving cell and candidate cell, especially in the inter-DU scenario, to determine the BWPs at the time of cell switching. This interaction may not be additional burden as this interaction may anyways be needed for other purpose (e.g. for activation of TCI states, to get the TA value to be indicated in cell switch command, note that RAN1 is considering that TA can be provided in cell switch command).
Observation 2: Indication of BWPs in cell switch command may require some interaction between the serving cell and candidate cell, especially in the inter-DU scenario, to determine the BWPs at the time of cell switching.
Observation 3: Interaction between the serving cell and candidate cell, especially in the inter-DU scenario, may also be needed for other purpose (e.g. to get the TA value to be indicated in cell switch command, note that RAN1 is considering that TA can be provided in cell switch command).

Note that RAN1 has also agreed in RAN1@112bis meeting that Active DL and UL BWPs for the target cell can be included in cell switch command. RAN2 needs to further discuss whether BWP IDs of DL and UL are always included in cell switch command or not. If not included, which BWPs will be used by UE upon receiving cell switch command.
In our view it is simple to always include BWP IDs of DL and UL BWPs of target cell in MAC CE used for cell change. 

Based on the above discussion, we propose the following:

Proposal 1: RAN2 to discuss and agree on one of the following options

Option 1: BWP IDs of BWPs to activate upon receiving cell change command are always signaled in MAC CE used for cell change.
Option 2: For LTM, the fields’ firstActiveUplinkBWP and firstActiveDownlinkBWP are signaled in L1/L2 inter-cell mobility candidate (target) configuration. If BWP IDs of BWPs to activate are not included in MAC CE used for cell change, UE activates and uses BWPs indicated by these fields upon receiving cell change command.

2.2 MAC reset upon Cell Switch (Intra-DU Cell Switch)
In RAN2 #119bis, RAN2 made the following agreement [1]:
1. R2 assumes that at L1L2 cell switch: Whether the UE performs partial or full MAC reset (FFS what partial reset is, e.g. to avoid data loss), re-establish RLC, perform data recovery with PDCP is explicitly controlled by the network. R2 assumes that this can be configured by RRC. FFS if MAC CE indication(s) is/are needed. 

In case of legacy handover, MAC is always reset when handover command is executed.
In case of intra-DU PCell change triggered by LTM, some of the operations performed during the MAC reset are not needed. Below is our view (i.e. whether to perform these or not in case of intra-DU cell change) on various operations currently performed at the time of MAC reset. 
2.2.1 TAT Handling
Lets say there are three serving cells in cell group , Cell A (PCell, TAG1), Cell B (SCell, TAG1) and Cell C (SCell, TAG2).

UE receives command to switch PCell.

If target PCell is one of the current serving cell (e.g. UE’s PCell is switched to Cell B or Cell C):
· If target PCell and current PCell belongs to same TAG (e.g. UE’s PCell is switched to Cell B):

· There is no need to stop the running timeAlignmentTimer associated with TAG of target cell.

· If target PCell and current PCell belongs to different TAG (e.g. UE’s PCell is switched to Cell C):
· There is no need to stop the running timeAlignmentTimer associated with TAG of target cell.

· timeAlignmentTimer associated with TAG of current PCell is stopped as current PCell is not available upon cell change.
If target PCell is not one of the current serving cell:

· If random access is initiated towards the target PCell, timeAlignmentTimer associated with PTAG is stopped. We do not see a need to stop timeAlignmentTimer associated with STAG in this case. However in current spec when timeAlignmentTimer of PTAG expires, timeAlignmentTimer of STAG is also considered expired.  Whether to stop the timeAlignmentTimer associated with STAG in this case can be further disussed.
Proposal 2: Upon receving cell switch command to switch SpCell to one of the current serving cell in the cell group:

· If target SpCell and current SpCell belongs to same TAG:

· MAC entity does not stop the running timeAlignmentTimer associated with TAG of target cell.

· If target SpCell and current SpCell belongs to different TAG

· MAC entity does not stop the running timeAlignmentTimer associated with TAG of target cell.

· MAC entity stops the timeAlignmentTimer associated with TAG of current PCell

Proposal 3: If target SpCell is not one of the current serving cell in the cell group:

· If random access is initiated towards the target SpCell, timeAlignmentTimer associated with PTAG is stopped by MAC entity. 
2.2.2 Buffer status reporting

In case of cell switch, BSR would not be triggered until the arrival of new data in buffer. So, if the pending BSR at the time of cell switch is cancelled, there will be delay in reporting BSR which may delay UL scheduling. So, triggered buffer status reporting procedure (at least regular BSR) can be continued to reduce delay in reporting BSR upon PCell change.

Observation 4: Cancelling pending BSR upon cell switch may delay BSR.
Proposal 4: Upon receving cell switch command to switch SpCell, triggered buffer Status reporting procedure may not be cancelled. Network can control whether UE cancel/not cancel the triggered buffer Status reporting procedure upon cell switch. 
2.2.3 HARQ

UL: HARQ retransmissions of an ongoing HARQ process on the new PCell can be considered to avoid packet loss and RLC retransmission. To enable this, there is no need to set NDIs for all uplink HARQ processes of the PCell to the value 0.

DL: HARQ retransmissions of an ongoing HARQ process on the new PCell can be considered to avoid packet loss and RLC retransmission. To enable this, Soft buffers for all DL HARQ processes of PCell are not flushed.
This was discussed in last meeting (RAN2#121). 
Some companies [2] think that upon cell switch, UE will receive PDCP status report and will trigger RLC retransmsission, so there is no data loss. This approach however leads to unecessary PDCP status report. RLC retransmission will trigger new HARQ transmission and HARQ (re) transmissions previously received by network can not be combined to decode the TB. Continuation of HARQ can lead to fast data recovery as retransmission in new cell can be combined with previously received HARQ (re) transmissions.
Observation 5: HARQ continuation is more efficient than RLC retransmission based on PDCP status report. HARQ continuation can lead to fast data recovery as retransmission in new cell can be combined with previously received HARQ (re) transmissions.

Some companies [2] thinks that at the network, HARQ continuation is not simple and may lead to increased complexity. In our view, whether to continue HARQ or not is fully under network control. Network may decide to allow or not allow it depending on its implementation. 

Proposal 5: In case of cell switching, network controls whether to continue HARQ or not. In case network indicates UE to continue HARQ:
· HARQ retransmissions of ongoing UL HARQ process are performed on the new PCell; NDIs for all uplink HARQ processes of the PCell are not set to value 0.

· HARQ retransmissions of ongoing DL HARQ process are performed on the new PCell; Soft buffers for all DL HARQ processes of PCell are not flushed.
2.3 RACH Trigger upon reception of cell switch command

Based on RAN1 agreements TA for a candidate cell (say cell A) is provided using one of the following options

· Option 1: PDCCH order + PRACH + RAR (TA). UE stores TA and starts TAT timer. Early TA command can be sent much earlier than the time at which cell amongst the candidate cell is selected for switching.

· Option 2: PDCCH order + PRACH + Cell Switch Command (TA).
UE receives Cell switch command for switching to Candidate cell (Cell A). In this case UE determine whether to initiate RACH can be as follows:

· If TA is included in Cell switch command OR if TAT is running for Cell A (or for TAG of Cell A)

· UE does not initiate RACH

· Else

· UE initiates RACH
Proposal 6: Upon reception of cell switch command for switching to Candidate cell (Cell A): if TA is included in Cell switch command OR if TAT is running for Cell A (or for TAG of Cell A), UE does not initiate RACH; otherwise UE initiates RACH.

2.4 Resources for RA upon reception of Cell Switch Command

Upon reception of cell switch command, UE may have to initiate RA towards the candidate cell if UE does not have valid TA for the candidate cell. The issue is which random access resources and parameters are used by UE for this RA.
Approach 1: UE can be configured with CFRA resources (list of one or more [preamble index/PO index/SSB index]) in candidate cell configuration in same manner as configured during the legacy handover/reconfiguration with sync i.e. by signaling rach-ConfigDedicated in candidate cell configuration. Principles of RA types election, carrier selection as in legacy handover/reconfiguration with sync are applied. Common RACH configuration/parameters from RACH-ConfigCommon/ RACH-ConfigCommonTwoStepRA of BWP selected (as discussed in section 2.1) are used during RA procedure. One drawback of this approach is that unlike handover/reconfiguration with sync, there can be significant time interval between candidate cell configuration and cell switch command, as a result the CFRA configuration may not be valid at the time cell switch command is received. For validity, a timer in candidate cell configuration or validity indication can be included in cell switch command.
Approach 2: UE can be configured with CFRA resources (list of one or more [preamble index/PO index/SSB index]) in cell switch command. Common RACH configuration/parameters from RACH-ConfigCommon/ RACH-ConfigCommonTwoStepRA of BWP selected (as discussed in section 2.1) are used during RA procedure. The advantage of this is that UE can be configured with CFRA resources for SSB (s) based on latest measurement results.

Approach 3: UE is not configured with CFRA resources. Given that early TA management is supported, RA upon cell switching may be needed only in rare scenarios. So CBRA may be sufficient for RA upon cell switch command.

Proposal 7: RAN2 to discuss and agree on one of the following for RA resources for RA upon cell switch command

· Approach 1: UE is configured with CFRA resources (list of one or more [preamble index/PO index/SSB index]) in candidate cell configuration in same manner as configured during the legacy handover/reconfiguration with sync i.e. by signaling rach-ConfigDedicated in candidate cell configuration. Common RACH configuration/parameters from RACH-ConfigCommon/ RACH-ConfigCommonTwoStepRA of BWP selected are used during RA procedure. 
· Principles of RA types election, carrier selection as in legacy handover/reconfiguration with sync are applied. 
· Approach 2: UE is configured with CFRA resources (list of one or more [preamble index/PO index/SSB index]) in cell switch command. Common RACH configuration/parameters from RACH-ConfigCommon/ RACH-ConfigCommonTwoStepRA of BWP selected  are used during RA procedure. The advantage of this is that UE can be configured with CFRA resources for SSB (s) based on latest measurement results.

· Approach 3: UE is not configured with CFRA resources. Common RACH configuration/parameters from RACH-ConfigCommon/ RACH-ConfigCommonTwoStepRA of BWP selected  are used during RA procedure.
2.5 TA indication in Cell Switch Command

In RAN2#121bis following agreement was made:
· With the assumption that the UE will skip RACH in the target cell if a TA value is given in the cell switch command: It is FFS if the following TA values can be given to the UE: 
- Value 0, 

- Value indicating that the UE shall apply the TA of one source cell. 

Since the absolute TA value is indicated in cell switch command, we do not see need to indicate a specific value indicating that the UE shall apply the TA of one source cell. Network can simply provide the TA value of source cell whose value UE should apply in target cell.

Proposal 8: Value indicating that the UE shall apply the TA of one source cell is not signalled in cell switch command.

3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposal:
Proposal 1: RAN2 to discuss and agree on one of the following options

Option 1: BWP IDs of BWPs to activate upon receiving cell change command are always signaled in MAC CE used for cell change.
Option 2: For LTM, the fields’ firstActiveUplinkBWP and firstActiveDownlinkBWP are signaled in L1/L2 inter-cell mobility candidate (target) configuration. If BWP IDs of BWPs to activate are not included in MAC CE used for cell change, UE activates and uses BWPs indicated by these fields upon receiving cell change command.

Proposal 2: Upon receving cell switch command to switch SpCell to one of the current serving cell in the cell group:

· If target SpCell and current SpCell belongs to same TAG:

· MAC entity does not stop the running timeAlignmentTimer associated with TAG of target cell.

· If target SpCell and current SpCell belongs to different TAG

· MAC entity does not stop the running timeAlignmentTimer associated with TAG of target cell.

· MAC entity stops the timeAlignmentTimer associated with TAG of current PCell

Proposal 3: If target SpCell is not one of the current serving cell in the cell group:

· If random access is initiated towards the target SpCell, timeAlignmentTimer associated with PTAG is stopped by MAC entity. 

Proposal 4: Upon receving cell switch command to switch SpCell, triggered buffer Status reporting procedure may not be cancelled. Network can control whether UE cancel or not cancel the triggered buffer Status reporting procedure upon cell switch. 

Proposal 5: In case of cell switching, network controls whether to continue HARQ or not. In case network indicates UE to continue HARQ:
· HARQ retransmissions of ongoing UL HARQ process are performed on the new PCell; NDIs for all uplink HARQ processes of the PCell are not set to value 0.

· HARQ retransmissions of ongoing DL HARQ process are performed on the new PCell; Soft buffers for all DL HARQ processes of PCell are not flushed.
Proposal 6: Upon reception of cell switch command for switching to Candidate cell (Cell A): if TA is included in Cell switch command OR if TAT is running for Cell A (or for TAG of Cell A), UE does not initiate RACH; otherwise UE initiates RACH.

Proposal 7: RAN2 to discuss and agree on one of the following for RA resources for RA upon cell switch command

· Approach 1: UE is configured with CFRA resources (list of one or more [preamble index/PO index/SSB index]) in candidate cell configuration in same manner as configured during the legacy handover/reconfiguration with sync i.e. by signaling rach-ConfigDedicated in candidate cell configuration. Common RACH configuration/parameters from RACH-ConfigCommon/ RACH-ConfigCommonTwoStepRA of BWP selected are used during RA procedure. 

· Principles of RA types election, carrier selection as in legacy handover/reconfiguration with sync are applied. 

· Approach 2: UE is configured with CFRA resources (list of one or more [preamble index/PO index/SSB index]) in cell switch command. Common RACH configuration/parameters from RACH-ConfigCommon/ RACH-ConfigCommonTwoStepRA of BWP selected  are used during RA procedure. The advantage of this is that UE can be configured with CFRA resources for SSB (s) based on latest measurement results.

· Approach 3: UE is not configured with CFRA resources. Common RACH configuration/parameters from RACH-ConfigCommon/ RACH-ConfigCommonTwoStepRA of BWP selected  are used during RA procedure.
Proposal 8: Value indicating that the UE shall apply the TA of one source cell is not signalled in cell switch command.

4 References

[1] R2 #119bise Chair Notes EOM
[2] R2 #121 Chair Notes EOM

BSR Triggering in MAC (TS 38.321, Section 5.4.5)


A BSR shall be triggered if any of the following events occur for activated cell group:


-	UL data, for a logical channel which belongs to an LCG, becomes available to the MAC entity; and either


-	this UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available UL data which belong to any LCG; or


-	none of the logical channels which belong to an LCG contains any available UL data.


	in which case the BSR is referred below to as 'Regular BSR';


-	UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC CE plus its sub header, in which case the BSR is referred below to as 'Padding BSR';


-	retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains UL data, in which case the BSR is referred below to as 'Regular BSR';


-	periodicBSR-Timer expires, in which case the BSR is referred below to as 'Periodic BSR'.


NOTE 1:	When Regular BSR triggering events occur for multiple logical channels simultaneously, each logical channel triggers one separate Regular BSR.








