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1. Introduction 
In RAN2#123bis, following agreements were made regarding RACH-less HO.

Agreements:

1. Upon T304 expiry, the UE does not fallback to RACH-based HO.

2. Preallocated UL grant must be configured with an associated RSRP threshold.

3. UE relies on T304 and RRC Re-establishment procedure to address RACH-less HO failure in Rel-18 NTN (as in LTE). No new NTN-specific enhancements are introduced. If TAT expires, the UE follows the legacy procedures, regardless of the RACH-less HO configuration. RAN2 understands that the NW can ensure a proper configuration for TAT and T304 values (up to NW implementation, no need to capture this in the specs). 

4. As for RACH-less LTM, for RACH-less NTN, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission as first UL transmission. Can be either DL assignment or UL grant addressed to same HARQ process for the “new transmission”. RAN understands this does not exclude the possibility to use a Contention Resolution MAC CE but this will not be used as a determination of the RACH less HO completion

5. We follow the LTE baseline for when UE starts the PTAG timeAlignmentTimer in NTN RACH-less HO (option 1 in R2-2311318)

6. Combination of RACH-less HO with time-based CHO is supported in Rel-18 NTN for both Configured and Dynamic Grant. For the Dynamic Grant case this should be configured by the NW only when the is no risk of confusion about which beam to use (up to NW implementation). 

Additionally following agreements were made for CHO in moving cell scenario.

Agreements:

7. For location-based CHO for earth-moving cells, re-use the procedure from cell reselection as baseline to derive the candidate cell’s reference location as the cell moves (FFS on how to signal the needed parameters, e.g. ephemeris and Epoch time)

In this document, we further discuss the details on the solutions for RACH-less HO.

2. Discussion 

RACH-less HO

An overview of RACH-less handover is shown in figure 1.
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Figure 1 Flow diagram of RACH-less handover.
SSB association for dynamic grant (no preallocated grant case)
RAN2 received LS reply from RAN1 in [1] 
	2. To monitor target cell PDCCH for dynamic grant for initial UL transmission, whether beam selection is needed (e.g., performed by NW with selected beam(s) indicated, or performed by UE)?


RAN1 response: To monitor target cell PDCCH for dynamic grant for initial UL transmission, RAN1 thinks that there is no case where multiple beams are indicated for RACH-less handover. In this case, UE doesn’t expect that multiple beams are indicated from NW. 

	3. Regarding the power control for initial UL transmission, whether it follows the rules specified for PUSCH scheduled by Random Access grant or by configured grant or others?


RAN1 response:  For the initial UL transmission scheduled by dynamic grant in RACH-less handover, RAN1 thinks that it follows the principle for power control for Msg3 (or MsgA) PUSCH as described in clause 7.1.1 in TS 38.213 except for pathloss determination. For pathloss determination, the UE uses a RS resource from an SS/PBCH block with same SS/PBCH block index as the one the UE uses to monitor PDCCH scheduling dynamic UL grant for initial transmission. RAN1 may continue further discussion on question 3. 

For UL power control, RAN2 can simply follow the RAN1 guidance and could also wait for RAN1 progress if they further discuss this.
Following is FFS from the post email discussion for target’s beam information.
	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> monitor the PDCCH as specified in TS 38.213 [6].


For beam selection for dynamic grant, in our view RAN has clarified that there should not be case where UE requires to evaluate which beam to select. Either there should be only a beam of the target cell which is known to the network or the network should indicate a specific beam where the UE should monitor the dynamic grant. Since there is just a single beam in NTN case, there is no need to provide UE with the multiple TCI state configurations of the target cell, and hence there is no need to indicate TCI state.

Therefore, we propose to add specific beam indication signaling in RACH-less configuration for the case of dynamic grant.

Proposal 1 For dynamic grant, network can indicate the associated target cell index, i.e., ssb-IndexTarget-r18 in RACH-less configuration.
Pre-allocated grant

Similar to the configured grant, the HARQ process ID depends on the pre-allocated grant occasion. It should be clarified that whether to leave this to network implementation to make sure the resulting HARQ process ID belongs to same HARQ type. However, the pre-allocated UL grant is mainly to transmit the RRC reconfiguration complete message, it may be easy to define the HARQ process belongs to HARQ mode A for pre-allocated UL grant if UL HARQ mode is configured. The main reason is that the response from the network can only be received after RTT and there is no need for monitoring PDCCH during RTT, and it is better to start HARQ RTT timer.

Proposal 2 Regardless of the pre-allocated grant occasions, HARQ process for pre-allocated UL grant belongs to HARQ mode A if UL HARQ mode is configured.

RACH-less CHO
Given the time information is available for when and how long the target cell has to reserve the RACH-less resources, time-based CHO with RACH-less handover can be possible. In this case, the RACH-less configuration is valid from T1 and RACH-less configuration is released after T2. The UE can start the TimeAlignmentTimer at T1 so that UE and network are synchronized. Considering the uncertainty of UE executing HO during [T1, T2], the network can set larger value of TimeAlignmentTimer.
Proposal 3 If RACH-less configuration is included in time-based CHO command, RACH-less handover configuration is valid only after T1 and is released after T2. TimeAlignmentTimer is started at T1.
There is also an open issue whether BSR will trigger SR and eventually SR will trigger RACH while UE is monitoring PDCCH from the target cell.
	As long as one SR is pending, the MAC entity shall for each TTI:
-
if no UL-SCH resources are available for a transmission in this TTI:

-
Except for NB-IoT:

-
if the MAC entity has no valid PUCCH nor valid SPUCCH resource for SR configured in any TTI:

-
if the MAC entity is a MCG MAC entity and rach-Skip is not configured; or
-
if the MAC entity is a SCG MAC entity and rach-SkipSCG is not configured:
-
initiate a Random Access procedure (see clause 5.1) on the corresponding SpCell and cancel all pending SRs;


In our understanding, regular BSR may be triggered for the target cell, i.e., arrival SRB data at MAC layer. Then if UE has no UL resource to include the BSR, SR will be triggered. If the UE has no UL resources, i.e., no pre-allocated UL grant and no PUCCH resources configured for the target cell, it can trigger RACH which is not the intention of RACH-less HO. Therefore, some clarification would be better so that UE does not trigger SR when RACH-less HO is configured.

Proposal 4 Clarify that the UE will not trigger SR when RACH-less HO is configured.

CHO for moving cell

There is FFS how to provide ephemeris and epoch time information to UE for location-based CHO for earth moving cell.
For location-based CHO for earth-moving cells, re-use the procedure from cell reselection as baseline to derive the candidate cell’s reference location as the cell moves (FFS on how to signal the needed parameters, e.g. ephemeris and Epoch time)

In our understanding, current procedure is that the UE looks into the RRCReconfiguration container message to find the target cell (e.g., target PCI) before CHO execution, i.e., for CHO evaluation purpose. Similarly, if ntn-Config is included in HO command, UE can look into the RRCReconfiguration message to find the target cell ephemeris and epoch time.
Observation 1. If ntn-Config is included in HO command, UE can look into the RRCReconfiguration message to find the target cell ephemeris and epoch time.

However, in our view issue is different. For location-based CHO in moving cell, the UE needs reference location plus the target satellite’s epoch time and this epoch time is based on the target cell’s timing. In case of location-based CHO when no RRM-based event is configured, UE is not required to acquire target cell’s SIB and determine the target cell’s timing just for the purpose of CHO evaluation without RRM measurement. Therefore, knowing the target cell’s epoch time is not sufficient.

We propose the source cell also includes the epoch time or corresponding reference time based on source cell timing for the location-based execution criteria in location-based CHO for moving cell scenario. This can be added as part of CHO execution condition.

Proposal 5 The source cell also includes the corresponding reference time based on source cell timing for the location-based execution criteria in location-based CHO for moving cell scenario.

3. Conclusion

Following proposals are made.
Proposal 1
For dynamic grant, network can indicate the associated target cell index, i.e., ssb-IndexTarget-r18 in RACH-less configuration.
Proposal 2
Regardless of the pre-allocated grant occasions, HARQ process for pre-allocated UL grant belongs to HARQ mode A if UL HARQ mode is configured.
Proposal 3
If RACH-less configuration is included in time-based CHO command, RACH-less handover configuration is valid only after T1 and is released after T2. TimeAlignmentTimer is started at T1.
Proposal 4
Clarify that the UE will not trigger SR when RACH-less HO is configured.
Proposal 5
The source cell also includes the corresponding reference time based on source cell timing for the location-based execution criteria in location-based CHO for moving cell scenario.
4. 
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