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1  Introduction
In RAN2#125bis meeting, RAN2 made the following agreements on RACH-less HO and RACH-less LTM.

	Agreements on RACH-less HO

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


	Agreements on RACH-less LTM

· 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


In this discussion, we would like to discuss the remaining issues on RACH-less HO.  
2  Discussion

Issue 1: CG configuration for RACH-less HO

For RACH-less HO with CG configuration, UE will perform the initial access in target cell over the CG occasion which is calculated based on CG-RACH-less-configuration and the SFN of target PCell, according to the following formula defined in MAC spec. 
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- if cg-SDT-PeriodicityExt (as defined in TS 38.331 [5]) is not configured:

[(SFN x numberOfSlotsPerFrame x numberOfSymbolsPerSlof)
+ (slot number in the frame X numberOfSymbolsPerSlot) + symbol number in the slot] =
(timeReferenceSFN % numberOfSlotsPerFrame * numberOfSymbolsPerSlot
+ timeDomainOffset x numberOfSymbolsPerSlot + S + N X periodicity)
modulo (1024 x numberOfSlotsPerFrame % numberOfSymbolsPerSlot)

- else:

[(H-SEN x numberOfSFNperH-SFN + SFN) x numberOfSlotsPerFrame * numberOfSymbolsPerSlot
+ (slot number in the frame X numberOfSymbolsPerSlot) + symbol number in the slot] =
((timeReferenceH-SFN x numberOfSFNperH-SFN + timeReferenceSFN)

x numberOfSlotsPerFrame x numberOfSymbolsPerSlot
+ timeDomainOffset X numberOfSymbolsPerSlot + S + N % periodicity)
modulo (1024 x 1024 x numberOfSlotsPerFrame %X numberOfSymbolsPerSlof)






Observation 1: For CG RACH-less HO, UE is required to determine the location of CG occasions before initial UL transmission in target cell. 

In legacy HO, UE is required to know the RO location for random access during handover. Therefore, for the SFN/timing acquisition requirement during HO, the situation for CG RACH-less HO is same as that for random access in legacy HO. 

In R15, RAN2 discussed this issue based on RAN1 LS [1] and made the following agreements. In summary, some RACH configurations require the timing info, and while others are not, depending on the RACH periodicity configuration. For the RACH configuration requiring the timing info, UE is required to acquire the SFN/timing info before initiating the random access in target cell. 

And a NOTE is introduced in section 5.3.5.5.2 in RRC spec to reflect these agreements [2]. 

	RAN2#104 Agreements

1
RAN2 understand that there are cases where the UE has to have the timing information before initiating random access on the target cell. For these cases there are sub cases where the UE can acquire the timing information from the source cell and other sub case where the UE cannot acquire the timing information from the source cell and in the latter case the UE has to acquire MIB before the random access.
2
RAN2 wrote the spec that the UE acquires MIB with the understanding that the UE may omit this if it already has the timing information, or the timing information is not needed for random access

3
Add a note to the spec to clarify that the UE may omit reading the MIB if the UE already has the required timing information, or the timing information is not needed for random access


	<TS 38.331>

5.3.5.5.2
Reconfiguration with sync

The UE shall perform the following actions to execute a reconfiguration with sync.
……

1>
else (sl-PathSwitchConfig is not included):

……
2>
start synchronising to the DL of the target SpCell;

2>
apply the specified BCCH configuration defined in 9.1.1.1 for the target SpCell;

2>
acquire the MIB of the target SpCell, which is scheduled as specified in TS 38.213 [13];
2>
if NTN-Config is configured for the target cell:

3>
start timer T430 with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by epochTime, according to the target cell NTN-Config;

NOTE 1:
The UE should perform the reconfiguration with sync as soon as possible following the reception of the RRC message triggering the reconfiguration with sync, which could be before confirming successful reception (HARQ and ARQ) of this message.

NOTE 2:
The UE may omit reading the MIB if the UE already has the required timing information, or the timing information is not needed for random access.
NOTE 2a:
A UE with DAPS bearer does not monitor for system information updates in the source PCell.


Since the requirement on the timing information for CG transmission in RACH-less HO is same as that for random access in legacy HO, we should clarify the timing requirement for CG RACH-less HO in the same way.
Proposal 1: For CG RACH-less HO, UE is required to acquire the timing information which is needed for the CG transmission before initiating the initial UL transmission in target cell.   

Proposal 2: Agree the following RRC TP to reflect proposal 1. 
	<RRC TP>

5.3.5.5.2
Reconfiguration with sync

……
NOTE 2:
The UE may omit reading the MIB if the UE already has the required timing information, or the timing information is not needed for random access or not needed for RACH-less initial UL transmission over CG occasion(s) in TN.
……


Issue 2: DRX operation during RACH-less HO for NTN

UE DRX operation during the ongoing RACH-less HO for TN is clarified in last RAN2 meeting as below:

· UE doesnot follow DRX behaviour during RACH-less HO/LTM procedure;

· UE may apply the DRX configuration during ongoing RACH-less HO/LTM procedure; 

· UE consider DRX active time during the RACH-less HO and RACH-less HO/LTM procedure.
Here we would like to further clarify the UE DRX operation during RACH-less HO for NTN. 
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Figure-1. HARQ RTT Timer operation in TN and NTN 
Figure-1 provides one example on the HARQ RTT operation in TN and NTN network, which can also show the difference in the delay of the UE receiving the first DL data in the target cell in TN and NTN:

· @T0: UE transmits the 1st UL transmission in target cell.
· @T1: in TN network, UE receives 1st DL transmission and completes RACH-less HO; DRX behaviour controlled by DRX configuration is enabled from T1.
· @T2: in NTN network, UE receives 1st DL transmission and completes RACH-less HO. 
Since the delay in NTN network is much longer than that in TN network (i.e. UE-gNB RTT), if UE keeps in DRX active time during NTN RACH-less HO, compared to TN RACH-less HO, UE has to continue monitoring PDCCH in the green area in Figure-1, which greatly consumes the UE power, and should be avoided. 
Observation 2: It’s not good for UE power if UE keeps in DRX active time during NTN RACH-less HO. 

Therefore, from UE power perspective, UE is suggested to follow the DRX operation which is controlled by the DRX configuration during NTN RACH-less HO. 
Observation 3: It’s beneficial if UE applies the DRX configuration and follows DRX operation during NTN RACH-less HO.   

According to the DRX configuration, some DRX parameters (e.g. drx-LongCycleStartOffset) are used based on SFN of current cell, and the SFN related configuration is only applied upon RACH-less HO completion according to current spec description. 
Since the SFN acquisition of the target cell is required if the 1st UL transmission occasion (e.g. RO, CG occasion for RACH-less HO) in target cell needs to calculated based on SFN, to make the change simple for NTN RACH-less HO, we can request UE to always acquire the SFN of target cell when NTN RACH-less HO is initiated. 
Proposal 3: When UE initiates NTN RACH-less HO, UE is required to acquire the SFN timing information of target PCell and apply the DRX configuration. 
Proposal 4: Agree the following RRC TP to reflect proposal 3. 
	<TS 38.331>

5.3.5.5.2
Reconfiguration with sync

The UE shall perform the following actions to execute a reconfiguration with sync.
……

1>
else (sl-PathSwitchConfig is not included):

……

2>
start synchronising to the DL of the target SpCell;

2>
apply the specified BCCH configuration defined in 9.1.1.1 for the target SpCell;

2>
acquire the MIB of the target SpCell, which is scheduled as specified in TS 38.213 [13];
2> apply the DRX configuration of target SpCell in a non-terrestrial network. 
2>
if NTN-Config is configured for the target cell:

3>
start timer T430 with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by epochTime, according to the target cell NTN-Config;

……


Issue 3: Measurement gap operation during RACH-less HO
According to current spec description in section 5.14 in MAC spec, during the measurement gap in ongoing TN RACH-less HO or RACH-less LTM procedure, UE will monitor the PDCCH as specified in clauses 5.1.4 and 5.1.5 in MAC spec. 
But clause 5.1.4 is for Msg2 reception and clause 5.1.5 is for Msg4 reception. 

· 5.1.4
Random Access Response reception

· 5.1.5
Contention Resolution

Actually, during RACH-less HO and RACH-less LTM, the UE monitors the PDCCH as specified in DRX section (i.e. clause 5.7). 
Proposal 5: During TN RACH-less HO and RACH-less LTM, in measurement gap if applied, UE monitors the PDCCH as specified in clause 5.7.
And P5 should be also applied for NTN RACH-less HO. 
Proposal 6: During NTN RACH-less HO, in measurement gap if applied, UE monitors the PDCCH as specified in clause 5.7.
Proposal 7: Agree the following MAC TP to reflect proposal 5 and proposal 6. 
	5.14
Handling of measurement gaps

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:

2>
monitor the PDCCH as specified in clauses 5.1.4, 5.1.5, and 5.7.
1>
else:
2>
not monitor the PDCCH;

2>
not receive on DL-SCH.


3 Conclusion
According to the analysis in section 2, we propose that:
< Issue 1: CG configuration for RACH-less HO>
Observation 1: For CG RACH-less HO, UE is required to determine the location of CG occasions before initial UL transmission in target cell. 

Proposal 1: For CG RACH-less HO, UE is required to acquire the timing information which is needed for the CG transmission before initiating the initial UL transmission in target cell.   

Proposal 2: Agree the following RRC TP to reflect proposal 1. 
< Issue 2: DRX operation during RACH-less HO for NTN >
Observation 2: It’s not good for UE power if UE keeps in DRX active time during NTN RACH-less HO. 

Observation 3: It’s beneficial if UE applies the DRX configuration and follows DRX operation during NTN RACH-less HO.   

Proposal 3: When UE initiates NTN RACH-less HO, UE is required to acquire the SFN timing information of target PCell and apply the DRX configuration. 
Proposal 4: Agree the following RRC TP to reflect proposal 3. 
< Issue 3: Measurement gap operation during RACH-less HO >
Proposal 5: During TN RACH-less HO and RACH-less LTM, in measurement gap if applied, UE monitors the PDCCH as specified in clause 5.7.
Proposal 6: During NTN RACH-less HO, in measurement gap if applied, UE monitors the PDCCH as specified in clause 5.7.

Proposal 7: Agree the following MAC TP to reflect proposal 5 and proposal 6. 
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