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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
Regarding satellite switch scenario, unchanged PCI solution has been agreed for hard satellite switch with no or negligible coverage gap between outbound and inbound satellites, more details were agreed in last meeting:
 
	[bookmark: _Hlk146198455]1.	An explicit indication will be introduced to enable the unchanged PCI switch
2.	The unchanged PCI mechanism can be applied to the case where the coverage gap is zero or negligible (where there is no need to introduce t-gap or t-start). FFS whether we need to support scenarios that require the introduction of t-gap or t-start
3.	PCI unchanged procedure can be performed without performing RACH
4.	In the unchanged PCI case, the UE considers UL synchronization timer expired at t-Service (current cell stop time) to stop any UL operation. FFS on timeAlignmentTimer handling.
5.	In the unchanged PCI case, for RACH-based solution, the UE may trigger RACH immediately after DL synchronizing with the new satellite
6.	The UE specific Koffset, if configured, is not used after t-Service and the UE uses the cell specifc Koffset until the UE receives new differential Koffset MAC CE.




In this contribution, we discuss some remaining issues of unchanged PCI. 
Discussion
RACH-based unchanged PCI switch
it have been agreed that PCI unchanged procedure can be performed without RACH, at the same time it is also mentioned in agreement that “In the unchanged PCI case, for RACH-based solution, the UE may trigger RACH immediately after DL synchronizing with the new satellite“. In order to make the solution less segmented, we kindly ask RAN2 to consider not to support PCI unchanged procedure with RACH. Otherwise, we will need to discuss

· How to control RACH load
· How to indicate/specify when UE shall perform RACH or not 

Since RAN2 confirmed to support RACH-less handover for all scenarios including, intra and inter satellite, with and without gateway/gNB switch. Even though we need to distinguish between unchanged PCI without L3 handover from RACH-less L3 handover, the principle of being able to skip RACH is similar. So we did not see different scenarios where RACH-less unchanged PCI cannot work but RACH-based unchanged PCI has to be adopted.

Please note that if RACH is triggered due to scheduling request or other reasons after satellite switch it could follow legacy specification without extra enhancement. 

Proposal 1: RAN2 consider not to support RACH-based unchanged PCI solution 
Measurement handling during unchanged PCI switch
It has been noted that for RLM and L3 measurement, there are a mix of measurement samples before and after unchanged PCI switch for filtering/averaging/counting, because unchanged PCI would means no L3 actions and everything will continue as it.  However the measurement samples linked to inbound and outbound satellites would be very different and in principle the measurement results from old satellite should be omitted upon satellite switch. 

On the other hand, it should be expected that measurements after satellite switch should be getting better than measurements before satellite switch, the filtered L3 measurement result would be slowly getting better and the impact of the old measurements will be slowly filtered out. And no unnecessary measurement report will be triggered. We did not see serious consequence if we simply keep the specification as it without change.


Proposal 2: no need to have specification change for RLM and L3 measurement  

PCI change only solution
With the understanding the unchanged PCI is very attractive and has less impact both to UE and network, it would work for hard switch scenario, but we still see benefit to introduce PCI change only solution in addition, and it is up to network to choose which one to use.  Because unchanged PCI solution may not work well for following scenarios: 
· Soft switch: in this scenario, it may cause a lot of interference during soft switch window and this would impact UE cell search and synchronization. And hence it has not been agreed to use unchanged PCI solution for this scenario.
· Network with a lot of Rel17 UEs: for Rel-17 UEs, during satellite switch, either network trigger handover in advance or UE perform RLF/RRC-reestablishment. It has not been the case that NW could handover a UE to target cell which has the same PCI as in source cell,  UE may not be able to perform this handover. If we rely on RLF/RRC-reestablishment, this procedure is more costly for both UE and network and also network cannot control when it will happen so a signalling storm of RLF/RRC-establishment would happen upon unchanged PCI switch. This was mentioned in [3].  

PCI change only solution was mentioned in [1], also we analyzed in [2], this solution will keep the benefit of unchanged PCI solution and also can be applied to soft satellite switch case. It is compatible with unchanged PCI solutions, and have backward compatible since NW can execute (C)HO for Rel-17 UEs.
 
Proposal 3: Discuss to support PCI change only solution for satellite switch scenario.

A TP is provided in section 5, where it covers both unchanged PCI and PCI change only solution, following the agreements :
· An explicit indication will be introduced to enable the unchanged PCI switch
· PCI unchanged procedure can be performed without performing RACH
· In the unchanged PCI case, the UE considers UL synchronization timer expired at t-Service (current cell stop time) to stop any UL operation.
With an assumption that:
· The existing ntn-Config-r17 will be updated to correspond to new satellite upon switch.  

Proposal 4: Agree the TP in appendix as baseline for satellite switch case where PCI may or may not change depending on network’s choice.
                  
Summary
[bookmark: OLE_LINK3]We discuss some main remaining issues of unchanged PCI solution and provide following proposals: 

Proposal 1: RAN2 consider not to support RACH-based unchanged PCI solution 
Proposal 2: No need to have specification change for RLM and L3 measurement  
Proposal 3: Discuss to support PCI change only solution for satellite switch scenario.
Proposal 4: Agree the TP in appendix as baseline for satellite switch case where PCI may or may not change depending on network’s choice.
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[bookmark: _Hlk134086106]Appendix: TP to TS38.331
5.2.2.6	T430 expiry
The UE shall:
1> if ReplacementCellConfig is included in SIB19, at the time t-Service:
2> expire T430 for the serving cell
2> inform lower layer the PCI of serving cell is changed into ReplacementphysCellId
1>	if T430 for serving cell expires and if in RRC_CONNECTED:
2>	inform lower layers that UL synchronisation is lost;
2>	acquire SIB19 as defined in clause 5.2.2.3.2;
2>	upon successful acquisition of SIB19:
3>	inform lower layers when UL synchronisation is obtained;
NOTE:	The exact time when UL synchronisation is obtained (after SIB19 is acquired) is left to UE implementation, which can be from the subframe indicated by epochTime and optionally before the subframe indicated by epochTime.
UNRELEVANT PART OMITTED
[bookmark: _Toc60777140][bookmark: _Toc124713063]6.3.1	System information blocks
UNRELEVANT PART OMITTED
SIB19
SIB19 contains satellite assistance information for NTN access.
SIB19 information element
-- ASN1START
-- TAG-SIB19-START

SIB19-r17 ::= SEQUENCE {
    ntn-Config-r17                           NTN-Config-r17                                  OPTIONAL,       -- Need R
    t-Service-r17                            INTEGER (0..549755813887)                       OPTIONAL,       -- Need R
    referenceLocation-r17                    ReferenceLocation-r17                           OPTIONAL,       -- Need R
    distanceThresh-r17                       INTEGER(0..65525)                               OPTIONAL,       -- Need R
    ntn-NeighCellConfigList-r17              NTN-NeighCellConfigList-r17                     OPTIONAL,       -- Need R
    lateNonCriticalExtension                 OCTET STRING                                    OPTIONAL,
    ...,
    [[
    ntn-NeighCellConfigListExt-v1720         NTN-NeighCellConfigList-r17                     OPTIONAL        -- Need R
    ]]
    [[ReplacementCellConfig-r18 ::=              SEQUENCE {
      ReplacementphysCellId-r18                   PhysCellId
            }         
     ]] OPTIONAL, -- Cond t-service

}

NTN-NeighCellConfigList-r17 ::=          SEQUENCE (SIZE(1..maxCellNTN-r17))  OF NTN-NeighCellConfig-r17

NTN-NeighCellConfig-r17 ::=              SEQUENCE {
    ntn-Config-r17                           NTN-Config-r17                                  OPTIONAL,       -- Need R
    carrierFreq-r17                          ARFCN-ValueNR                                   OPTIONAL,       -- Need R
    physCellId-r17                           PhysCellId                                      OPTIONAL        -- Need R
}

-- TAG-SIB19-STOP
-- ASN1STOP

	SIB19 field descriptions

	distanceThresh
Distance from the serving cell reference location and is used in location-based measurement initiation in RRC_IDLE and RRC_INACTIVE, as defined in TS 38.304 [20]. Each step represents 50m.

	ntn-Config
Provides parameters needed for the UE to access NR via NTN access such as Ephemeris data, common TA parameters, k_offset, validity duration for UL sync information and epoch.

	ntn-NeighCellConfigList, ntn-NeighCellConfigListExt
Provides a list of NTN neighbour cells including their ntn-Config, carrier frequency and PhysCellId. This set includes all elements of ntn-NeighCellConfigList and all elements of ntn-NeighCellConfigListExt. If ntn-Config is absent for an entry in ntn-NeighCellConfigListExt, the ntn-Config provided in the entry at the same position in ntn-NeighCellConfigList applies.

	referenceLocation
Reference location of the serving cell provided via NTN quasi-Earth fixed system and is used in location-based measurement initiation in RRC_IDLE and RRC_INACTIVE, as defined in TS 38.304 [20].

	t-Service
Indicates the time information on when a cell provided via NTN quasi-Earth fixed system is going to stop serving the area it is currently covering. The field indicates a time in multiples of 10 ms after 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900). The exact stop time is between the time indicated by the value of this field minus 1 and the time indicated by the value of this field.

	ReplacementCellConfig
Indicate the replacement cell information in case of satellite switch within the same frequency and same gNB. The replacement PCI could be same or different from the current cell.



	Conditional Presence
	Explanation

	t-Service
	The field is optionally present, Need R, if t-Service is present; otherwise the field is not present.







