3GPP TSG-RAN WG2 Meeting #121
                                       R2-2301819 
Athens, Greece, 27th February – 3rd March, 2023                                   
Agenda item:
8.4.2.3
Source: 
Sharp
Title: 
Cell Switch for LTM
Document for:
Discussion and Decision
1. Introduction
In RAN2#120 [1], it was agreed that:
· The MAC CE agreed to carry LTM related information for cell switch is used for LTM triggering of the cell switch.
· LTM cell switch is supervised by a timer

· UE arrival in the target cell need to be indicated (somehow)

· RAN2 to have the mindset to have a common design for partial MAC reset for different cell change cases in intra-DU scenario (as far as reasonable)

· The summary in [R2-2213336] could be considered as the starting point for partial reset in intra-DU.

· Permanent Identities such as PCI will not be used in L1 L2 signalling, instead L1 L2 signalling will use temporary identities configured by RRC.

In this paper, we discuss on dynamic cell switch mechanism for LTM.
2. Discussion
In RAN2#119bis-e, there was an FFS whether SCell activation/deactivation and LTM procedure can be performed simultaneously as below:
· FFS if it should be possible to perform SCell activation/deactivation (amongst SCells associated with the candidate configuration) simultaneously with L1 L2 mobility trigger MAC CE (if so, FFS how this is determined).

However, there was no discussion related to SCell activation/deactivation in the last meeting. From our perspectives, SCell activation/deactivation can be indicated either in RRC pre-configuration or by sCellState as legacy, but this may not be sufficient because this is not considered for the data volume when LTM MAC CE is received. Furthermore, it can also be considered that SCell state can be changed by SCell activation/deactivation MAC CE after the LTM completion, but it might lead additional signalling overhead because the target SCell would be deactivated upon the reception of LTM MAC CE even though the SCell state should keep activated. Therefore, we think SCell activation/deactivation indication and LTM MAC CE are received simultaneously. For example, we consider that legacy SCell activation/deactivation MAC CE can achieve this.
Proposal 1 SCell activation/deactivation can be performed simultaneously with LTM MAC CE.
For partial MAC reset in intra-DU scenario, there was a F2F offline discussion in the last meeting and a starting point for this was made as [2], but no agreements were made there. 
The table below is the Sharp’s view of the detail of partial MAC reset.
Table 1
	Procedure/Feature
	Sharp’s view

	RACH
	RACH configurations (both RACH-ConfigCommon and RACH-ConfigDedicated) are cell-specific parameter, so ongoing RACH procedure, if any, should be stopped.

	BSR
	BSR configuration is a MAC parameter for a cell group, not cell-specific, so BSR should be maintained.

	logical channel Bj value
	Logical channel is configured within radio bearer, not cell-specific, so Bj value should be maintained.

	PHR
	PHR should be cancelled because this procedure impacts on L1 measurements on the source cell.

	DL HARQ
	If HARQ procedures are not reset, especially in CA cell swap case, the HARQ buffers or processes could not cleaned as a new target cell, so DL HARQ soft buffer should be flushed.

	UL HARQ
	If HARQ procedures are not reset, especially in CA cell swap case, the HARQ buffers or processes could not cleaned as a new target cell, so NDI for UL HARQ processes should be set to 0.

	HARQ buffer
	If HARQ procedures are not reset, especially in CA cell swap case, the HARQ buffers or processes could not cleaned as a new target cell, so HARQ buffers should be flushed.

	BFD/BFR with source cell
	Triggered BFR should be cancelled because this procedure impacts on L1 measurements on the source cell.

	Beam failure detection with target cell
	It should be discussed at first whether BFD on LTM candidate target cells is supported.

	UL time alignment with target cell
	It was agreed by RAN1 to support to acquire TA for LTM candidate target cell before cell switch and this TA can be maintained during LTM cell switch, so TA for target cell should be maintained.

	UL time alignment with source cell
	It was agreed by RAN1 to support to acquire TA for LTM candidate target cell before cell switch. In CA cell swap case, TA for source cell can be maintained during LTM cell switch, so TA for source cell should be maintained.

	triggered SR
	There is no benefit to maintain SR after LTM cell switch, so this should be cancelled.

	Triggered consistent LBT failure
	Consistent LBT failure should be cancelled because this procedure impacts on L1 resources on the source cell.

	Triggered Configured uplink grant confirmation
	There is no benefit to maintain configured uplink grant confirmation after LTM cell switch, so this should be cancelled.

	Triggered Recommended bit rate query procedure
	Recommend bit rate query is associated with logical channel, not cell-specific, so Recommend bit rate query procedure should be maintained.


Proposal 2 Whether to reset or skip each procedure upon partial MAC reset in intra-DU should follow Table 1.
Moreover, it was also agreed that a timer for LTM cell switch would be supported. According to the current MAC spec, almost all timers supervised by MAC entity shall be stopped upon MAC reset and these timers can include the timer for LTM switch. If the timer supervising LTM cell switch is stopped upon partial MAC reset in intra-DU scenario, this timer is no longer available and additional latency would happen for processing LTM cell switch. Therefore, whether the timer for LTM cell switch can be maintained upon partial MAC reset should be discussed.
Proposal 3 RAN2 should discuss how partial MAC reset in intra-DU scenario can be impact on a timer for LTM cell switch.
For LTM completion, that is, UE arrival in the LTM target cell, it was concluded that some indication for this should be needed and the detail of this indication is still FFS. According to the legacy procedure, handover completion shall be indicated by RRC reconfiguration complete message. In our view, LTM cell switch is triggered by MAC CE, so MAC CE can also be used for LTM completion indication.
Proposal 4 UE arrival in the LTM target cell can be indicated by MAC CE.
According to the last RAN1 discussion, PDCCH ordered RACH is at least supported for TA acquisition of LTM candidate cells as below:
Agreement
On mechanism to acquire TA of the candidate cell(s) in Rel-18 LTM, at least support PDCCH ordered RACH.

· The PDCCH order is only triggered by source cell

· FFS: the details including content of DCI, RACH resource configuration, RAR transmission mechanism, etc.

· Note: any other RACH-based solutions are for discussion separately

According to the current MAC procedure, Timing Advance Command received in RAR message is applied only for TAGs of a serving cell. In order to achieve TA acquisition of LTM candidate cells, MAC entity needs to apply Timing Advance Command for TAGs of the LTM candidate cells. Therefore, PDCCH ordered RACH for TA acquisition of LTM candidate cells should also be discussed for RAN2 aspect.
Proposal 5 RAN2 should discuss how PDCCH ordered RACH for TA acquisition of LTM candidate cells can impact on the current Timing Advance Command procedure in MAC spec.
Furthermore, whether RAR is needed for PDCCH ordered RACH of LTM was also discussed in the last RAN1 meeting and it was concluded that:
Agreement
On whether RAR is needed for PDCCH ordered RACH for a candidate cell in LTM, the following alternatives are considered for further study

· Alt 1: RAR is needed
· Alt 2: RAR is not needed

· Note: If Alt 2 is supported, TA value of candidate cell is indicated in cell switch command

· Alt 3: whether RAR is needed can be configured

Table 2 is the summary of the view of each alternatives according to [3].
Table 2
	
	Pros
	Cons

	Alt 1
	· minimal spec impact on the existing procedure
	· complicate and potentially delay the cell switch

	Alt 2
	· save tones of Msg2/3 and Msg4 as well in CBRA
	· spec impact can be large

	Alt 3
	· pre-define different rules on RAR monitoring for a serving cell configured as candidate cell, and for a candidate cell which is not serving cell
	· spec impact can be large


Alt 1 re-uses the legacy RACH procedure, so UE which configures both serving cell and LTM candidate cells can work with Alt 1. For Alt 2, TA value of LTM candidate cells can be indicated by LTM cell switch MAC CE without RAR, so this alternative is also workable. Alt 3 is a flexible solution of Alt 1 and Alt 2, and this is also workable from our view.
Alt 1 has less spec impact than the other two alternatives because Alt 1 re-uses the existing RACH procedure. However, in this alternative, the interruption time due to UL sync has been moved before cell switch and it doesn’t reduce the overall latency for LTM. Furthermore, Alt 2 can reduce the delay due to monitoring RAR for target cell, so Alt 2 might be suitable by considering potential interruption time. According to Note of Alt 2, however, for NW perspective, if RACH from UE is received before triggering LTM, NW needs to include TA value in LTM cell switch command based on the received RACH, so NW cannot send the LTM cell switch command immediately and this might cause additional delay. Therefore we prefer that RAR is needed for PDCCH ordered RACH for TA acquisition of LTM candidate cells.
Proposal 6 RAR is needed for PDCCH ordered RACH for TA acquisition of LTM candidate cells.
3. Conclusion

In this contribution, we made the following proposals:
Proposal 1 SCell activation/deactivation can be performed simultaneously with LTM MAC CE.
Proposal 2 Whether to reset or skip each procedure upon partial MAC reset in intra-DU should follow Table 1.
Proposal 3 RAN2 should discuss how partial MAC reset in intra-DU scenario can be impact on a timer for LTM cell switch.
Proposal 4 UE arrival in the LTM target cell can be indicated by MAC CE.
Proposal 5 RAN2 should discuss how PDCCH ordered RACH for TA acquisition of LTM candidate cells can impact on the current Timing Advance Command procedure in MAC spec.
Proposal 6 RAR is needed for PDCCH ordered RACH for TA acquisition of LTM candidate cells.
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