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Introduction
RACH-less handover was originally introduced in Rel-18 by NTN and mIAB work items. Subsequent TEI-18 work extended RACH-less handover support to a general Rel-18 UE. The past few meetings RAN2 has been consolidating work from the various features into a single unified procedure.
Discussion on DRX during RACH-less HO
RAN2#125bis has discussed DRX behaviour during an ongoing RACH-less HO procedure, reaching the following agreement [1]:
Confirm for all cases other than NTN
1	 UE does not follow DRX behaviour during RACH-less HO procedure (i.e. the UE monitors PDCCH) .   FFS if there is any spec impact
2	 UE follows DRX behaviour when RACH-less HO is successfully completed and the SFN of target PCell is acquired.   FFS if there is any spec impact

Although the general PDCCH monitoring behaviour has been confirmed by RAN2, it is still FFS whether there is any specification impact.
The original discussion on DRX behaviour during an ongoing RACH-less handover procedure occurred in [POST124][312][NR-NTN-mIAB] [2], where as part of an open issues discussion the following question was asked:
OI4: PDCCH monitoring during RACH-less handover
In RAN2#124, the following agreement was made for RACH-less LTM cell switch:
· During on-going RACH-less LTM cell switch the UE monitors PDCCH, e.g. despite DRX configuration and/or measurement gap configuration
This agreement has been captured in the LTM CR in Section 5.7 as follows:
	When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while:
-	drx-onDurationTimer or drx-InactivityTimer configured for the DRX group is running; or
-	drx-RetransmissionTimerDL, drx-RetransmissionTimerUL or drx-RetransmissionTimerSL is running on any Serving Cell in the DRX group; or
-	ra-ContentionResolutionTimer (as described in clause 5.1.5) or msgB-ResponseWindow (as described in clause 5.1.4a) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4 or 5.22.1.5). If this Serving Cell is part of a non-terrestrial network, the Active Time is started after the Scheduling Request transmission that is performed when the SR_COUNTER is 0 for all the SR configurations with pending SR(s) plus the UE-gNB RTT; or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.4a); or
-	there is an ongoing RACH-less LTM cell switch.



And in Section 5.14 as follows:
	During an activated measurement gap, the MAC entity shall, on the Serving Cell(s) in the corresponding frequency range of the measurement gap configured by measGapConfig as specified in TS 38.331 [5]:
1>	not perform the transmission of HARQ feedback, SR, and CSI;
1>	not report SRS;
1>	not transmit on UL-SCH except for Msg3 or the MSGA payload as specified in clause 5.4.2.2;
1>	if the ra-ResponseWindow or the ra-ContentionResolutionTimer or the msgB-ResponseWindow is running, or if there is an ongoing RACH-less LTM cell switch:
2>	monitor the PDCCH as specified in clauses 5.1.4 and 5.1.5.



Considering the long RTT, this agreement may not be suitable in NTN as it would cause long and unnecessary monitoring of PDCCH. Furthermore, NTN has made the following agreement, which seemingly contradicts the LTM agreement:
· If CG for initial UL transmission is configured, UE starts to monitor PDCCH according to existing DRX behaviour on the selected SSB from RACH-less HO configuration after initial UL transmission.
However, the RTT in mIAB is more like LTM than NTN, so differentiated behaviour for mIAB may be desired.
Question 4:	For mIAB, how should UE monitor PDCCH during RACH-less HO procedure?
· Option 1: Following existing DRX/measurement gap configuration (like NTN)
· Option 2: Ignore DRX/measurement gap configuration (like LTM)
	Company
	Preferred Option
	Additional comments 

	Samsung
	Option 2
	mIAB does not have the long RTT that NTN would have.

	Qualcomm
	Option 2
	It can be same as LTM.
Then the new section 5.xx PDCCH monitoring action is not need for mIAB.

	Huawei, HiSilicon
	Option 2
	

	Apple
	Option 2
	

	ZTE
	Option 2
	



	Rapporteur summary:
Based on consensus support, mIAB will follow LTM (instead of NTN) on how the UE should monitor PDCCH during RACH-less HO. The text from the latest LTM CR will be used as baseline



Based on the above consensus, the same text from LTM was adopted for the terrestrial RACH-less handover case (i.e., mIAB) for DRX in MAC Section 5.7:
	When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while:
…
-	there is an ongoing RACH-less LTM cell switch; or
-	there is an ongoing RACH-less handover in a terrestrial network.



And also in the handling of measurement gaps in MAC Section 5.15:
	During an activated measurement gap, the MAC entity shall, on the Serving Cell(s) in the corresponding frequency range of the measurement gap configured by measGapConfig as specified in TS 38.331 [5]:
1>	not perform the transmission of HARQ feedback, SR, and CSI;
1>	not report SRS;
1>	not transmit on UL-SCH except for Msg3 or the MSGA payload as specified in clause 5.4.2.2;
1>	if the ra-ResponseWindow or the ra-ContentionResolutionTimer or the msgB-ResponseWindow is running, or if there is an ongoing RACH-less LTM cell switch, or if there is an ongoing RACH-less handover in a terrestrial network:
2>	monitor the PDCCH as specified in clauses 5.1.4 and 5.1.5.



From the above text, UE is considered in active time (i.e., monitors PDCCH) during an ongoing terrestrial RACH-less handover and will resume DRX behaviour at RACH-less completion. This fulfils the agreement from RAN2#125bis regarding the PDCCH monitoring behaviour without the need for additional spec impact.
Where the confusion seemed to arise in RAN2#125bis relates more to timing of DRX/measurement gap configuration application, which may introduce problems with the above text. The issue is well explained in R2-2403298 [3]: 
“According to 38.321v18.1.0, when DRX is configured, the Active Time for Serving Cells in a DRX group includes the time when there is an ongoing RACH-less handover in a terrestrial network. Put another way, according to the MAC specification, DRX handling is currently applied during a RACH-less handover. However, DRX configuration requires the UE to know the SFN of the target cell and DRX configuration should therefore not be applied before the handover is completed this can also be seen from the RRC specification, where we have the following:
	1> if reconfigurationWithSync was included in spCellConfig of an MCG or SCG and when MAC of an NR cell group successfully completes a Random Access procedure triggered above; or,
1>	if sl-PathSwitchConfig was included in reconfigurationWithSync included in spCellConfig of an MCG, and when successfully sending RRCReconfigurationComplete message (i.e., PC5 RLC acknowledgement is received from target L2 U2N Relay UE); or,
1>	if rach-LessHO was included in reconfigurationWithSync included in spCellConfig of an MCG, and upon indication from lower layers that the RACH-less handover has been successfully completed; or,
1>	if reconfigurationWithSync was included in spCellConfig of an MCG or SCG and the RRCReconfiguration message is applied due to an LTM cell switch execution and upon an indication from lower layer that the LTM cell switch execution has been successfully completed:
2>	stop timer T304 for that cell group if running;
2>	if sl-PathSwitchConfig was included in reconfigurationWithSync:
3>	stop timer T420;		
3>	release all radio resources, including release of the RLC entities and the MAC configuration at the source side;
3>	reset MAC used in the source cell;
2>	if rach-LessHO was included in reconfigurationWithSync and cg-NTN-RACH-Less-Configuration was configured:
3>	release the uplink grant configured for RACH-less handover in cg-NTN-RACH-Less-Configuration;
NOTE 2b:	PDCP and SDAP configured by the source prior to the path switch that are reconfigured and re-used by target when delta signalling is used, are not released as part of this procedure.
2>	stop timer T310 for source SpCell if running;
2>	apply the parts of the CSI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the respective target SpCell, if any;
2>	apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the respective target SpCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of that target SpCell;



As can be seen from the RRC spec, only upon indication from lower layers that the RACH-less handover has been successfully completed should the configurations requiring knowledge of SFN of the target cells be applied. This therefore also applies to the measurement gap handling”
Essentially, the UE should only apply the DRX and measurement gap configuration for the target cell upon completion of the RACH-less HO, however based on current MAC text it appears that it is applied during the RACH-less HO (by being in DRX active time). To avoid confusion, [3] proposes to remove the added text in 5.7 and 5.15.
This same issue was discussed in LTM, where the counter-perspective is well summarized in R2-2403288 [4]:
“One understanding to the above highlight sentences is that the UE only applies configurations requiring SFN (e.g., DRX and measurement gap) after LTM completion, so the DRX and measurement gap does not have impacts on UE PDCCH monitoring behaviour during on-going RACH-less procedure. However, in NR, the UE usually needs to acquire the target cell SFN to perform either RACH or RACH-less procedure, as shown in the following specifications.
	· For RACH-based handover, SFN is needed to determine the RACH occasion: (TS 38.211)
[image: A white sheet with black text

Description automatically generated]
· For CG RACH-less handover, SFN is needed to determine the CG occasion: (TS 38.321)
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· For DG RACH-less handover, SFN is needed to determine the PDCCH monitoring occasion: (TS 38.213)
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Observation 1:	For RACH-based handover, SFN is needed to determine the RACH occasion. For CG RACH-less handover, SFN is needed to determine the CG occasion. For DG RACH-less handover, SFN is needed to determine the PDCCH monitoring occasion.
The UE can acquire the target cell SFN during executing Reconfiguration with sync procedure by reading the MIB, which means the UE can acquire the SFN before handover completion. Then after the UE applies the lower layer configurations, e.g., RACH configuration, CG configuration, search space and CORESET configurations, the UE is able to perform RACH-based handover or RACH-less handover. 
Observation 2:	The UE acquires the target cell SFN and can apply configurations requiring SFN before successful handover completion.
According to the above observations, the DRX and measurement gap configurations may be applied before successful completion. In this case, the sentences in MAC specification are needed to ensure that the UE can monitor PDCCH during on-going RACH-less procedure, despite DRX and measurement gap.”
Which led to the following agreement in RAN2#125bis [1] during the mobility session:
RAN2 confirms that the DRX configuration and measurement gap configuration may be applied during on-going RACH-less LTM cell switch. But, as in the current MAC specification, during on-going RACH-less LTM, UE considers DRX Active Time and monitors PDCCH during measurement gap

To avoid further confusion, it is suggested that, similar to LTM, the following be agreed to confirm the intended behaviour regarding application of DRX/measurement gap configuration and PDCCH monitoring during an ongoing RACH-less handover:
Proposal 1:	As in LTM, RAN2 confirms that the DRX configuration and measurement gap configuration may be applied during on-going RACH-less handover. But, as in the current MAC specification, during on-going terrestrial RACH-less handover, UE considers DRX in Active Time and monitors PDCCH during measurement gap. No specification impact.
It is noted that this is also well aligned with the NTN case, where the UE is intended to follow the DRX configuration.
Conclusion
In this contribution the following proposal is made regarding DRX during RACH-less HO:
Proposal 1:	As in LTM, RAN2 confirms that the DRX configuration and measurement gap configuration may be applied during on-going RACH-less handover. But, as in the current MAC specification, during on-going terrestrial RACH-less handover, UE considers DRX in Active Time and monitors PDCCH during measurement gap. No specification impact.
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