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1. Introduction
In this contribution, we discuss time based CHO condition and IAB indication during connection establishment. 
2. Discussion 

2.1 	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 1: 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 2: 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 3: To discuss whether UTC acquisition via SIB9 in non-time-sensitive communication networks is acceptable. If acceptable, introduce a new capability bit on UTC acquisition via SIB9. 
2.2 IAB indication upon connection establishment
We discuss the open issue a) in the open issue summary given by WI rapporteur 
Mobile-IAB indications/capability
· a) Scenarios for mobile IAB-node sending “mobile IAB-indicator” vs. “IAB-indicator” in MSG.5 and additional “mobile IAB” indicator capabilities based on parent-node indictor in SIB.
· b) Behavior of CU receiving these indicators based on its own capabilities, and passing of these indicators to target CU during MT migration.
· c) Behavior of target CU based on indicators received and its own capabilities.

Note that IAB node unconditionally includes iab-NodeIndication-r16 in RRCSetupComplete without checking whether the serving cell support the IAB or not. Upon receiving RRCSetupComplete including the indication and NAS message for registeration, if gNB receiving the indication supports IAB, it selects a suitable AMF supporting IAB for the IAB node. if gNB receiving the indication does not support IAB, the indication will be ignored. 
We think the same logic is applied to mobile IAB. That is, when mIAB node establishes RRC connection, it should unconditionally indicate “I am IAB node” and “I am mobile” in RRCSetupComplete. Upon receiving RRCSetupComplete that possibly including either iab-NodeIndication-r16 or a new indication mobile-iab-NodeIndication-r16 or both indicataions, gNB can perform AMF selection based on its IAB-related capability and the indications, if received.
Proposal 4: mIAB node unconditionally includes iab-NodeIndication-r16 and a new indication of mobile-iab-NodeIndication-r18 in RRCSetupComplete.  

3. Conclusion 
In this contribution, we discuss time based CHO condition and IAB indication during connection establishment and suggest the following proposals.  
Time based CHO condition (condEventT1)
Proposal 1: CondEventT1 for TN cell can be configured for UE capable of GNSS.  
Proposal 2: Network uses the capability bit gnss-Location-r16 to identify whether GNSS capability is available. 
Proposal 3: To discuss whether UTC acquisition via SIB9 in non-time-sensitive communication networks is acceptable. If acceptable, introduce a new capability bit on UTC acquisition via SIB9. 
IAB indication upon connection establishment
Proposal 4: mIAB node unconditionally includes iab-NodeIndication-r16 and a new indication of mobile-iab-NodeIndication-r18 in RRCSetupComplete.  
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