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Discussion and Decision
1  Introduction
In RAN2#125 meeting, RAN2 made the following agreements on RACH-less HO. 
Agreements on RACH-less HO

1.
We will generalize RACH-less HO without impact to RAN3 in Rel-18

2.
Two UE capabilities will be introduced: DG RACH-less HO and CG RACH-less HO.  FFS if it is per band.   FFS how we handle NTN capability if different from mIAB and generalized case
In this discussion, we would like to discuss the remaining issues on RACH-less HO.  
2  Discussion

· Issue 1: Clarification on TATimer expiry during RACH-less HO
In RACH-less HO, UE has the valid TA for initial access in target cell, and TATimer should not be expired. But according to RAN4 LS [2], the HO delay can last for up to 7.3 seconds, which means it’s possible that TATimer expiry occurs during the RACH-less HO. 
RAN 4 has identified that in certain cases, the newly added component to the HO delay can last for up to 7.3 seconds (160 degrees offset) and it has come to the attention of the group that the new component will consume most of the HO timer (T304), whose maximum configurable value is 10 seconds.

In legacy, UE will release the UE dedicated SRS/PUCCH configuration upon TATimer expiry for non-HO case. However, for RACH-less HO, since the UE dedicated SRS/PUCCH configuration for target cell is configured in HO command but only applied upon HO successful completion, it’s unnecessary for UE to release the configuration during RACH-less HO procedure, regardless of TATimer status. 

In the post meeting discussion (i.e. [POST125][024][RACH-less] Remaining issues), companies think the clarification in spec is not needed and their views can be summarized into the following two points:
1)  Network implementation ensures TATimer expiry will not occur during RACH-less HO;

2)  UE behaviour on dedicated configuration is no different from legacy HO. 

For both points, UE does not release the dedicated configuration during HO procedure. To avoid the company’s concern on the spec impact, and to make UE behaviour clear, we would like RAN2 to confirm it without spec change. 
Proposal 1: Confirm UE does not release any UE dedicated configuration during RACH-less HO regardless of TATimer status. There is no spec impact. 
· Issue 2: DRX operation during RACH-less HO

For legacy HO, UE is not always required to acquire the SFN of target PCell when intiating the HO procedure; and the configuration associated with SFN is just applied when HO is successfully completed and the SFN of target PCell is acquired. The DRX configuration is just one of the configurations associated with SFN. 
Observation 1: UE does not apply the DRX configuration during HO procedure. 
Observation 2: UE only applies the DRX configuration when HO is successfully completed and the SFN of target PCell is acquired.  
According to the description in section 5.3.5.5.2 of RRC spec as below, the same way is applied for RACH-less HO. Therefore, both observation 1 and observation 2 are applicable for RACH-less HO. 
[image: image1.png]1> if reconfiguration WithSync 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 reconfiguration WithSync:
3> if the sl-IndirectPathMaintain is not included in reconfigurationWithSync:

4> stop timer T420;

4> release all radio resources, including release of the RLC entities and the MAC configuration at the

source side;
4> reset MAC used in the source cell;

3> else (sl-IndirectPathMaintain is included):

4> release radio resources on the direct path, including release of the RLC entities and the MAC

configuration;
4> reset MAC used in the source cell;
2> if rach-LessHO was included in reconfigurationWithSync and cg-NTN-Configuration was configured:
3> release the uplink grant configured for RACH-less handover;

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;

2> for each DRB configured as DAPS bearer, request uplink data switching to the PDCP entity, as specified
in TS 38.323 [5];





We propose to clarify the UE operation related to DRX during RACH-less HO as below:
Proposal 2: UE does not apply the DRX configuration during RACH-less HO procedure. 

Proposal 3: UE only applies the DRX configuration when RACH-less HO is successfully completed and the SFN of target PCell is acquired.  

With the clarification in P2 and P3, during RACH-less HO, UE is in non-DRX state and can perform data transmission and reception based on scheduling or configuration anytime. 
· Issue 3: 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 3: 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 [3] 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 [4]. 
	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. 

Proposal 4: 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 5: Agree the following RRC TP to reflect proposal 4. 
	<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).
……


3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: Confirm UE does not release any UE dedicated configuration during RACH-less HO regardless of TATimer status. There is no spec impact. 

Proposal 2: UE does not apply the DRX configuration during RACH-less HO procedure. 

Proposal 3: UE only applies the DRX configuration when RACH-less HO is successfully completed and the SFN of target PCell is acquired.  
Proposal 4: 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 5: Agree the following RRC TP to reflect proposal 4. 
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