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1 Introduction
In RAN2-121bis-e, the usage of CHO for the mobile IAB scenario was discussed and it was agreed [1]:

· 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. 

This contribution discusses further aspects of supporting CHO for the UEs that are being served by the mobile IAB.

2 Discussion
When an IAB node is fully migrated from one donor to another, which will be a frequent occurrence in the case of mobile IABs, the UEs being served by the cells of the IAB node must perform a handover.

Observation 1:
The full migration of a mobile IAB node from a source donor to a target donor will result in the HO of all the UEs served by the cells of the IAB node. 
A straightforward approach will be to use legacy mechanisms where each and every UE is sent a separate HO command whenever the IAB node that is serving them performs a full migration. However, this could increase the handover interruption time for the concerned UEs.

A better approach is to use conditional handover (CHO). However, legacy CHO triggering conditions are based only on radio conditions (e.g., CondEventA3, CondEventA5, etc.,), and are not applicable in this case, as the served UEs are still likely to have excellent conditions with the mobile IAB cell(s).
Observation 2:
One by one HO of all the UEs served by the cells of an IAB node is likely to increase handover interruption time.

Observation 3:
Current CHO triggering conditions for terrestrial networks are based only on radio conditions, which are not applicable for the UEs served by a mobile IAB node performing a full migration, as the radio condition between the served UEs and the mobile IAB cell are likely to remain to be in good conditions while the IAB node is migrated. 

Thus, CHO triggering mechanisms other than signal level thresholds are required. 
One approach that was discussed in RAN2-121bis-e was to use the time-based CHO that was introduced for NTN. The time based CHO approach for NTN is based on the CondEventT1, which is defined in 38.331 as:
CondEvent T1: Time measured at UE becomes more than configured threshold t1-Threshold but is less than t1-Threshold + duration;

Since more than one condition can be included in the CHO configuration, a CHO configuration that has one CondEventT1 and one CondEventA4 could be sufficient to trigger the handover on time. For mobile IAB scenarios like public transportation with predictable timetables, the time values for CondEventT1 (i.e., t1-Threshold and duration) can be quite predictable, and the network can set the values slightly different for the different UEs to ensure there will be no issue of all the UEs performing the CHO at the same time, e.g., to avoid RACH congestion if all the UEs try to perform RA, assuming RACH-less HO is not supported.
For UEs getting off-board (e.g., at a train/bus stop), then CondEventA3/A5, along with the CondEventT1, could be used to ensure to trigger a CHO to a neighbor cell.

Proposal 1: 
Onboard UEs can be configured with the following CHO configuration:

· CondEventT1, along with CondEventA4:  to trigger the CHO to the new cell that is being realized by the mobile IAB upon full migration, if the UE remains onboard.
· CondEventT1, along with CondEventA3/CondEventA5:  to trigger the CHO towards neighbor cells, if the UE is boarding off the mobile IAB.
From specification point of view, our understanding is that there are minimal changes required. For example, one such required change is shown in the annex, which allows condEventA4 to be used also for terrestrial networks as well.

Proposal 2: 
The limitation not to configure CondEventA4 for TN networks to be removed to enable CondEventT1 applicability for mobile IAB scenarios (as shown in the draft TP in the annex). 

3 Conclusions
In this contribution, we discussed the issue of CHO in the mobile IAB scenario and the following observations and proposals were made:
Observation 1:
The full migration of a mobile IAB node from a source donor to a target donor will result in the HO of all the UEs served by the cells of the IAB node. 
Observation 2:
One by one HO of all the UEs served by the cells of an IAB node is likely to increase handover interruption time.

Observation 3:
Current CHO triggering conditions for terrestrial networks are based only on radio conditions, which are not applicable for the UEs served by a mobile IAB node performing a full migration, as the radio condition between the served UEs and the mobile IAB cell are likely to remain to be in good conditions while the IAB node is migrated. 

Proposal 1: 
Onboard UEs can be configured with the following CHO configuration:

· CondEventT1, along with CondEventA4:  to trigger the CHO to the new cell that is being realized by the mobile IAB upon full migration, if the UE remains onboard.
· CondEventT1, along with CondEventA3/CondEventA5:  to trigger the CHO towards neighbor cells, if the UE is boarding off the mobile IAB.
Proposal 2: 
The limitation not to configure CondEventA4 for TN networks to be removed to enable CondEventT1 applicability for mobile IAB scenarios (as shown in the draft TP in the annex). 
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5 Annex (draft TP to make CondEventT1 applicable to non-NTN scenarios)
CondReconfigToAddModList
The IE CondReconfigToAddModList concerns a list of conditional reconfigurations to add or modify, with for each entry the condReconfigId and the associated condExecutionCond/condExecutionCondSCG and condRRCReconfig.

CondReconfigToAddModList information element
-- ASN1START

-- TAG-CONDRECONFIGTOADDMODLIST-START

CondReconfigToAddModList-r16 ::= SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondReconfigToAddMod-r16

CondReconfigToAddMod-r16 ::=     SEQUENCE {

    condReconfigId-r16               CondReconfigId-r16,

    condExecutionCond-r16            SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Need M

    condRRCReconfig-r16              OCTET STRING (CONTAINING RRCReconfiguration)          OPTIONAL,    -- Cond condReconfigAdd

    ...,

    [[

    condExecutionCondSCG-r17         OCTET STRING (CONTAINING CondReconfigExecCondSCG-r17) OPTIONAL     -- Need M

    ]]

}

CondReconfigExecCondSCG-r17 ::=  SEQUENCE (SIZE (1..2)) OF MeasId

-- TAG-CONDRECONFIGTOADDMODLIST-STOP

-- ASN1STOP

	CondReconfigToAddMod field descriptions

	condExecutionCond

The execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for CHO, CPA, intra-SN CPC without MN involvement or MN initiated inter-SN CPC. When configuring 2 triggering events (Meas Ids) for a candidate cell, the network ensures that both refer to the same measObject. For CHO, if the network configures condEventD1 or condEventT1 for a candidate cell, the network configures a second triggering event condEventA3, condEventA4 or condEventA5 for the same candidate cell. The network does not configure both condEventD1 and condEventT1 for the same candidate cell.. For CPA and for MN-initiated inter-SN CPC, the network only indicates MeasId(s) associated with condEventA4. For intra-SN CPC, the network only indicates MeasId(s) associated with condEventA3 or condEventA5.

	condExecutionCondSCG

Contains execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for SN initiated inter-SN CPC. The Meas Ids refer to the measConfig associated with the SCG. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. For each condReconfigId, the network always configures either condExecutionCond or condExecutionCondSCG (not both). The network only indicates MeasId(s) associated with condEventA3 or condEventA5.

	condRRCReconfig
The RRCReconfiguration message to be applied when the condition(s) are fulfilled. The RRCReconfiguration message contained in condRRCReconfig cannot contain the field conditionalReconfiguration or the field daps-Config.


	Conditional Presence
	Explanation

	condReconfigAdd
	The field is mandatory present when a condReconfigId is being added. Otherwise the field is optional, need M.


