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1. Introduction 
In RAN2#125, it was agreed that the RACH-less handover is generalized to be applicable to all Rel-18 UEs. In this document, we provide the details of identified issue in RIL#Q639 on RAN-less handover for multi-TRP case.
Additionally, we provide a text proposal associated with the agreement made on DRX behaviour during RACH-less HO procedure in RAN2#125bis.
2. Discussion 
TargetNTA in RACH-less handover
In Rel-18, RACH-less handover is introduced for mIAB, NTN and LTM features, however it is agreed to be generalized to be applicable to all Rel-18 UEs. In this case, UE can perform UL transmission to the target cell without initiating random access. Network can also indicate value of targetNTA to be used in the calculated timing advance. 
In some case like in NRU, an identified issue has been addressed such as following agreement made in RAN2#125bis, even though it has not been extensively studied whether RACH-less handover works well in NRU.
· Clarify in spec network does not configure cg-RetransmissionTimer and harq-ProcID-Offset for terrestrial CG RACH-less HO in unlicensed spectrum.
Similarly in the case of multi-TRPs where a cell can have two different TRPs with different TAGs, i.e., tag-Id and tag2-Id, an ambiguity of using the value “source” of targetNTA has been identified as raised in RIL#Q639.
The current field description of targetNTA specifies that when the value “source” is indicated, then it corresponds to the NTA value being used in the source service cell but it does not specify whether it refers to the PTAG indicated by tag-Id or tag2-Id.
[bookmark: _Toc165798853][bookmark: _Toc166161719]The current field description of targetNTA specifies that when the value “source” is indicated, it does not specify whether it refers to the PTAG indicated by tag-Id or tag2-Id.
targetNTA
This field refers to the timing adjustment, see TS 38.213 [13] and TS 38.321 [3], indicating the NTA value which the UE shall use for the target PTAG of handover. The value zero corresponds to NTA=0, while the value source corresponds to the NTA value of the source serving cell. Only value source is configured by the network in case source cell is a mobile IAB cell.
We think this ambiguity can be resolved in a pretty simple way. We think following simple options can be considered.
1. Add a text clarifying that RACH-less handover is not supported in multi-TRP scenarios.
2. Add a text clarifying that value “source” is not used for multi-TRP scenarios.
3. Add a text clarifying that value “source” always corresponds to the source PTAG indicated by tag-Id.
4. Add a new IE providing more flexibility to network to allow to signal UE whether the value “source” corresponds to tag-Id or tag2-Id.
In our view, there is no need to exclude the support of multi-TRP case as in option 1 and no need to limit the value of NTA to be zero for multi TRP case. At this stage, a better option is to go with option 3, though option 4 provides more flexibility to network on signaling options. Text proposal is provided below.
	RACH-LessHO field descriptions

	ssb-Index
This field indicates a beam that the UE should use in the target cell to monitor PDCCH for initial uplink transmission, see TS 38.321 [3]. This field is present when dynamic grant is used for initial uplink transmission in RACH-less handover in NTN.

	targetNTA
This field refers to the timing adjustment, see TS 38.213 [13] and TS 38.321 [3], indicating the NTA value which the UE shall use for the target PTAG of handover. The value zero corresponds to NTA=0, while the value source corresponds to the NTA value of the source PTAG indicated by the tag-Id serving cell. Only value source is configured by the network in case source cell is a mobile IAB cell.

	tci-StateID
This field indicates a beam that the UE should use in the target cell to monitor PDCCH for initial uplink transmission. This field is present in case this cell is a mobile IAB cell.



[bookmark: _Toc165798854][bookmark: _Toc166161720]In the field description of targetNTA, clarify that the NTA value of the source corresponds to the source PTAG indicated by the tag-Id.

DRX for initial UL transmission
In RAN2#125bis meeting, following agreement was made.

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

In our view, the current text in the specification for all cases other than NTN is already clear and no specification impact is expected. If we look at the section 5.7 in TS 38.321, new criteria for UE to be in active has been added. The criteria make sure that all non-NTN UEs will be monitoring PDCCH (i.e., in active time) when RACH-less handover is ongoing, thus there is no need to change the specification text.
	[bookmark: _Toc29239849][bookmark: _Toc37296208][bookmark: _Toc46490335][bookmark: _Toc52752030][bookmark: _Toc52796492][bookmark: _Toc163044321]5.7	Discontinuous Reception (DRX)
…..
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; or
-	there is an ongoing RACH-less handover in a terrestrial network.



It is clear that such criteria to be in active time has not been added to NTN UEs. However, for NTN, a section 5.33 is added.
	[bookmark: _Toc163044440]5.33	RACH-less initial UL transmission
The initial uplink transmission of a RACH-less handover procedure can be performed either using a dynamic uplink grant or a configured uplink grant Type 1 preallocated by RRC, if configured.
When rach-LessHO is configured, the MAC entity shall:
1>	if cg-RACH-less-Configuration is configured:
2>	select a configured uplink grant for initial uplink transmission according to clause 5.8.2;
2>	perform initial uplink transmission in the first available CG occasion for RACH-less handover according to clause 5.8.2.
1>	else:
2>	if tci-StateID is configured in rach-lessHO:
3>	indicate to lower layers the TCI state information included in tci-StateID.
2>	else if dg-beam is configured in rach-lessHO:
3>	indicate to lower layers the SSB index included in dg-beam.
1>	monitor the PDCCH as specified in TS 38.213 [6].




The section 5.33 for RACH-less handover now also applies to all Rel-18 UEs except for LTE as it is generalized. In our view, it is also ok to make it applicable to all Rel-18 UEs in general except for LTM. However, the UE’s behaviour for monitoring PDCCH is not correctly captured for NTN UEs while it is redundant for non-NTN UEs.
For DG-based RACH-less handover, the NTN UE would need to monitor PDCCH immediately when RACH-less handover is configured. However, for the CG-based RACH-less handover, UE first would need to transmit the HO complete message in the CG resource, then wait for RTT to be able to receive any response from the network. In NTN, the RTT can be very long, and UE should not be required to monitor the PDCCH unnecessarily during RTT and waste power. Therefore, in NTN, it was agreed that in case of CG-based RACH-less HO, UE can depend on the existing DRX procedure. After UL transmission in the CG, UE starts HARQ RTT timer. Upon expiry of HARQ RTT timer, UE monitors PDCCH as DRX retransmission timer is started.
To summarize, following two agreements should be clarified in the MAC specification.
RAN#124 NTN agreement
1. 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.

RAN2#125bis common session agreement
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

In our view, the simple change is to specify “UE monitors PDCCH” only when DG-based RACH-less HO is configured in section 5.33. Text proposal is provided below.
	5.33	RACH-less initial UL transmission
The initial uplink transmission of a RACH-less handover procedure can be performed either using a dynamic uplink grant or a configured uplink grant Type 1 preallocated by RRC, if configured.
When rach-LessHO is configured, the MAC entity shall:
1>	if cg-RACH-less-Configuration is configured:
2>	select a configured uplink grant for initial uplink transmission according to clause 5.8.2;
2>	perform initial uplink transmission in the first available CG occasion for RACH-less handover according to clause 5.8.2.
1>	else:
2>	if tci-StateID is configured in rach-lessHO:
3>	indicate to lower layers the TCI state information included in tci-StateID.
2>	else if dg-beam is configured in rach-lessHO:
3>	indicate to lower layers the SSB index included in dg-beam.
21>	monitor the PDCCH as specified in TS 38.213 [6].



[bookmark: _Toc165798855][bookmark: _Toc166161721]Clarify the section 5.33 in TS 38.321 that “monitor the PDCCH as specified in TS 38.213” applies only when DG-based RACH-less HO is configured.
3. Conclusion
Following observations and proposals are made.
Observation 1.	The current field description of targetNTA specifies that when the value “source” is indicated, it does not specify whether it refers to the PTAG indicated by tag-Id or tag2-Id.
Proposal 1	In the field description of targetNTA, clarify that the NTA value of the source corresponds to the source PTAG indicated by the tag-Id.
Proposal 2	Clarify the section 5.33 in TS 38.321 that “monitor the PDCCH as specified in TS 38.213” applies only when DG-based RACH-less HO is configured.
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