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1. Introduction
In this contribution, we discuss RACH-less HO and support of time based CHO for mIAB. 
2. Discussion 

2.1 RACH-less HO
SSB threshold for CG
In NTN CG-based RACH-less HO, multiple CGs can be provided in HO command and then UE selects a CG based on SSB selection and association between SSBs and CGs. If there is no SSB whose quality exceeds SSB selection threshold, UE falls back to RACH-based HO. Indication of beam in HO command is optional. 
In CG-based RACH-less LTM, UE does not select a CG based on SSB selection but directly uses the CG associated with the beam indicated in HO command. Since there is no SSB selection, HO interruption is further reduced. There is no fallback to RACH-based HO in this case. 
For mIAB, we think following NTN is reasonable. There is no problem to apply CG selection based on SSB selection, since SSB to CG mapping is up to network implementation, and SSB measurement is possible also in mIAB migration cases. It is still possible for network to make UE use a particular CG associated an intended beam by configuring a constrained SSB-CG mapping or by providing the beam 
Proposal 1: Support CG selection based on SSB selection with SSB threshold (like CG-SDT, like NTN, but alike LTM).
Then, like NTN, if there is no SSB whose quality is beyond the SSB selection threshold, UE needs to fall back to RACH-based HO.
Proposal 2: During CG-based RACH-less, if there is no SSB whose quality is beyond SSB threshold, UE falls back to RACH-based HO, i.e., UE does not continue RACH-less HO (e.g., continuation via DG-based RACH-less HO)

SSB threshold for DG  
Some companies proposed another SSB threshold for DG. In NTN, Whether to introduce SSB threshold for DG based RACH-less handover is one of publicized open issues. In that proposal, if the quality of the SSB is not good enough during DG-based RACH-less HO, UE falls back to RACH-based HO.  
We think SSB threshold for DG is not needed for RACH-less HO in mIAB scenarios. Network should be able to ensure that the indicated beam for DG is good enough with a very high probability, because NW can determine a good beam based on measurement results reported from UEs and there is no propagation delay issues, as different from NTN HO case, between UE and network. If network cannot ensure a good beam for DG for some reasons, it can instead trigger CG based RACH-less HO such that UE can select a good beam.     
Proposal 3:  SSB threshold for DG is not introduced for RACH-less HO in mIAB.  

Multi-beam for DG
RAN1 have not concluded whether multi-beam for DG is supported. Without concrete conclusion and input from RAN1, RAN2 should not discuss anything on this. We think if there is no input from RAN1 during RAN2#124, RAN2 should conclude that multi-beam for DG is not supported. 
Proposal 4: RAN2 conclude that multi-beam for DG-based RACH-less HO is not supported unless RAN1 provide concrete input to support it during RAN2#124. 
2.2 Time-based conditional mobility (CondT1) for UE mobility 
RAN made the following agreement:
	FFS: May support CHO with CondT1 if it is “for free”, i.e. if TS impact is just to slightly modify the description to make it also applicable to TN. 



condEventT1 requires UE to acquire UTC. As discussed in our contribution [1], existing condEventT1 is readily applicable to UEs capable of GNSS without any procedural change. Given that most UEs in the field are already capable of GNSS, the GNSS capability is not an issue at all. 
Proposal 5: CondEventT1 for TN cell can be configured for UE capable of GNSS.  
In the current UE capability signalling, GNSS capable UE indicates gnss-Location-r16 as part of UE-BasedPerfMeas-Parameters-r16. This capability may be used by network to determine whether to configure condeventT1 or not.
Proposal 6: Network uses the capability bit gnss-Location-r16 to identify whether GNSS capability is available. 
Furthermore, condEventT1 can be supported for UEs not capable of GNSS, if UTC acquisition via SIB9 is considered. SIB9 was introduced to support time-sensitive communication for fine-granular timing synchronization. 
	
[bookmark: _Toc60777148][bookmark: _Toc131064867]–	SIB9
SIB9 contains information related to GPS time and Coordinated Universal Time (UTC). The UE may use the parameters provided in this system information block to obtain the UTC, the GPS and the local time.
NOTE:	The UE may use the time information for numerous purposes, possibly involving upper layers e.g. to assist GPS initialisation, to synchronise the UE clock.
SIB9 information element
-- ASN1START
-- TAG-SIB9-START

SIB9 ::=                            SEQUENCE {
    timeInfo                            SEQUENCE {
        timeInfoUTC                         INTEGER (0..549755813887),
        dayLightSavingTime                  BIT STRING (SIZE (2))                   OPTIONAL,   -- Need R
        leapSeconds                         INTEGER (-127..128)                     OPTIONAL,   -- Need R
        localTimeOffset                     INTEGER (-63..64)                       OPTIONAL    -- Need R
    }                                                                               OPTIONAL,   -- Need R
    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,
    ...,
     [[
    referenceTimeInfo-r16           ReferenceTimeInfo-r16                           OPTIONAL    -- Need R
    ]]
}

-- TAG-SIB9-STOP
-- ASN1STOP

	SIB9 field descriptions

	dayLightSavingTime
Indicates if and how daylight-saving time (DST) is applied to obtain the local time. The semantics are the same as the semantics of the Daylight Saving Time IE in TS 24.501 [23] and TS 24.008 [38]. The first/leftmost bit of the bit string contains the b2 of octet 3 and the second bit of the bit string contains b1 of octet 3 in the value part of the Daylight Saving Time IE in TS 24.008 [38].

	leapSeconds
Number of leap seconds offset between GPS Time and UTC. UTC and GPS time are related i.e. GPS time -leapSeconds = UTC time.

	localTimeOffset
Offset between UTC and local time in units of 15 minutes. Actual value = field value * 15 minutes. Local time of the day is calculated as UTC time + localTimeOffset.

	timeInfoUTC
Coordinated Universal Time corresponding to the SFN boundary at or immediately after the ending boundary of the SI-window in which SIB9 is transmitted. The field counts the number of UTC seconds in 10 ms units since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900). See NOTE 1. This field is excluded when determining changes in system information, i.e. changes of timeInfoUTC should neither result in system information change notifications nor in a modification of valueTag in SIB1.



NOTE 1:	The UE may use this field together with the leapSeconds field to obtain GPS time as follows: GPS Time (in seconds) = timeInfoUTC (in seconds) -  2,524,953,600 (seconds) + leapSeconds, where 2,524,953,600 is the number of seconds between 00:00:00 on Gregorian calendar date 1 January, 1900 and 00:00:00 on Gregorian calendar date 6 January, 1980 (start of GPS time).



The use of SIB9 can be generalized to other cases. If SIB9 is used to inform UEs of UTC time for condEventT1, gNB needs to know which UE is capable of UTC acquisition via SIB9. So, a new UE capability of UTC acquisition via SIB9 seems necessary. Other than having a new capability bit, we do not see any other changes required to support condEventT1 via SIB9 acquisition. 
Proposal 7: To discuss whether UTC acquisition via SIB9 is acceptable for support of condEventT1. If acceptable, introduce a new capability bit on UTC acquisition via SIB9. 

3. Conclusion 
In this contribution, we discuss RACH-less HO and time based CHO condition. We suggest the following proposals.  
RACH-less HO: SSB threshold for CG
Proposal 1: Support CG selection based on SSB selection with SSB threshold (like CG-SDT, like NTN, but alike LTM).
Proposal 2: During CG-based RACH-less, if there is no SSB whose quality is beyond SSB threshold, UE falls back to RACH-based HO, i.e., UE does not continue RACH-less HO (e.g., continuation via DG-based RACH-less HO)

RACH-less HO: SSB threshold for DG  
Proposal 3: SSB threshold for DG is not introduced for RACH-less HO in mIAB.  

RACH-less HO: Multi-beam for DG
Proposal 4: RAN2 conclude that multi-beam for DG-based RACH-less HO is not supported unless RAN1 provide concrete input to support it during RAN2#124. 

Time based CHO condition (condEventT1)
Proposal 5: CondEventT1 for TN cell can be configured for UE capable of GNSS.  
Proposal 6: Network uses the capability bit gnss-Location-r16 to identify whether GNSS capability is available. 
Proposal 7: To discuss whether UTC acquisition via SIB9 is acceptable. If acceptable, introduce a new capability bit on UTC acquisition via SIB9. 
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