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1. Introduction 
In RAN2#122, following agreements were made regarding RACH-less HO.

Agreements:

1. In NTN RACH-less handover, NW either indicates NTA in the target cell is identical to the source cell, or the NTA explicitly provided by the NW is 0. RAN2 will not discuss the case where NTA does not equal to 0
2. From RAN2 perspective synchronization among source and target cells is not an issue in NTN RACH-less HO

3. Release pre-allocated UL grant after RACH-less HO completion

4. LTE approach (of confirming the HO completion) is reused for both pre-allocated grant and dynamic grant. FFS any enhancement to the confirmation of RACH-less HO completion, e.g. the NW does not send the UE Contention Resolution Identity MAC CE, and sends PDCCH/PDSCH addressed to C-RNTI

5. Remove “FFS how to perform RACH-less UL synchronization to NTN target cell”, RAN2 assumes the UL sync handling in the target cell is the same in RACH-based HO and RACH-less HO, except how to acquire NTA (FFS on the spec impact , if any).

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

Agreements:

1. Single beam can be indicated in HO command to monitor target cell PDCCH for dynamic grant for initial UL transmission
2. The pre-allocated grant is provided with association to SSBs

3. The mapping between type-1 CG and SSBs in CG-SDT can be the baseline of how to configure pre-allocated grant mapped to SSBs (can rediscuss in case of different input from RAN1)

4. UE selects an SSB associated to the pre-allocated grant with RSRP above a configured threshold, use the selected SSB and the corresponding UL grant occasions for the initial UL transmission

5. ta-Report can be included in ServingCellConfigCommon in the RACH-less HO command

6. RAN2 understands that if pre-allocated grant is not configured and dynamic grant is used for first UL transmission, if UL HARQ mode is configured, HARQ mode A is recommended for the HARQ process (this is anyway up to NW implementation and there is no Stage2 and Stage3 spec impact)

7. The MAC entity applies the N_TA (value 0 or same as source cell) configured in the RACH-less HO command for the PTAG. FFS on when timerAlignmentTimer associated with this TAG starts

8. If no SSB mapping to pre-allocated grant has RSRP above the threshold, fallback to RACH HO (with new SSB selection), while T304 is running

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

2. Discussion 

An overview of RACH-less handover is shown in figure 1.
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Figure 1 Flow diagram of RACH-less handover.
Even though the LTE RACH-less procedure can be reused, there are still several aspects we need to clarify in NTN.
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.
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. Therefore, we propose to add specific beam indication signaling in RACH-less configuration for the case of dynamic grant. Example is shown below:

RACH-LessHO-r18 ::=             SEQUENCE {

    ntn-Rach-LessHO-r18                SEQUENCE {

        targetNTA-r18                      ENUMERATED {zero, source},


ulDynamicGrantInfo-r18             SEQUENCE {

           ssb-IndexTarget-r18                    SSB-Index

        } OPTIONAL,   -- Need R

        ulGrantInfo-r18                    SEQUENCE {

            ulGrantConfig-r18                  ConfiguredGrantConfig,

            ntn-RSRP-ThresholdSSB-r18          RSRP-Range,

            ntn-SSB-PerCG-PUSCH-r17            ENUMERATED {oneEighth, oneFourth, half, one, two, four, eight, sixteen},
            ntn-SSB-Subset-r18                 CHOICE {

              shortBitmap-r18                      BIT STRING (SIZE (4)),

              mediumBitmap-r18                     BIT STRING (SIZE (8)),

              longBitmap-r18                       BIT STRING (SIZE (64))

            },

            ntn-DMRS-Ports-r17                 CHOICE {

              dmrsType1-r17                        BIT STRING (SIZE (8)),

              dmrsType2-r17                        BIT STRING (SIZE (12))

            },

            ntn-NrofDMRS-Sequences-r17         INTEGER (1..2)

        }    OPTIONAL    -- Need R

    }   OPTIONAL,   -- Need R

    ...

}

Proposal 1 For dynamic grant, network can indicate the associated target cell index, i.e., ssb-IndexTarget-r18 in RACH-less configuration.
When UE does not receive the pre-allocated UL grant, then the UE can monitor the PDCCH from the target cell. One question is how long the UE keeps monitoring the PDCCH if it does not receive anything from the target cell. 

In our view, existing timers can be used to trigger to RACH to the target cell such that UE is not deadlock in the target cell PDCCH monitoring. For example, if the HO failure time T304 expires, UE can revert to source configuration and trigger the reestablishment procedure.

If TimeAlignmentTimer timer expires, the UE releases the UL resources. Then the HO complete message can be considered as pending UL data which can eventually trigger the RACH.

If UL synchronization timer expires, then the UE will again synchronize to target cell and acquire the SIB19 from the target cell. However, this is already expected behaviour in RRC_CONNECTED mode without network knowledge (i.e., without RACH) if ephemeris validity is about to expire and there is no need to have a different procedure during handover.

Proposal 2 While monitoring target cell PDCCH in RACH-less HO, HO failure timer T304 and TimeAlignmentTimer are sufficient to handle fallback to random access to the target cell.
It may not make sense to configure RACH-less HO and ask UE to initiate RACH by PDCCH order. However, in some scenarios where UE takes more time to synchronize to new satellite or network thinks UE may be out of synchronization, it can be clarified whether the network can send the PDCCH order and ask UE to initiate random access.

Proposal 3 Confirm network can ask UE to fallback to RACH by PDCCH order when RACH-less HO is configured.
Pre-allocated grant

Similar to 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 4 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.

Similarly the cell specific Koffset of the target cell should be used to delay the first pre-allocation UL grant. It means the gap between the time UE receives HO command and first PUSCH occasion should be regular HO interruption time plus cell specific Koffset.

Proposal 5 Target cell specific Koffset is used to determine the very first pre-allocated UL grant after the reception of handover command.

RACH-less CHO
Whether RACH-less handover is possible for conditional handover is also a question. 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 6 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.
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
While monitoring target cell PDCCH in RACH-less HO, HO failure timer T304 and TimeAlignmentTimer are sufficient to handle fallback to random access to the target cell.
Proposal 3
Confirm network can ask UE to fallback to RACH by PDCCH order when RACH-less HO is configured.
Proposal 4
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 5
Target cell specific Koffset is used to determine the very first pre-allocated UL grant after the reception of handover command.
Proposal 6
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.
4. 
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