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In RAN2#123bis meeting [1], the agreements related to this contribution are as follows:
	RAN2#123bis
Agreements:
1. RAN2 confirms satellite switching with unchanged PCI is only applicable on quasi-earth fixed system
2. Only 1 target satellite information (i.e. NTN-config) of serving cell is provided in SIB19. FFS on exact signalling
3. SMTC configuration of target satellite needs further discussion:
   FFS on whether and how to provide the SMTC configuration of target satellite.
   FFS on how to handle the SMTC adjustment. 
4. We support soft satellite switching in Rel-18
5. There will be an indication (FFS if explicit or implicit) whether hard switch or soft switch is used.
6. At least soft satellite switching, network provides SSB information of target satellite to UE. FFS on the details: options include e.g. indicating a time offset/information or indicating a different SSB index for the target satellite (FFS for Hard satellite switch)
7. In soft satellite switching, UE can start synchronizing with target satellite before T-service of source satellite.
8. We introduce a T-start which indicates the earliest occasion when the UE can start synchronizing with target satellite (actual signalling is FFS). In soft switch scenario, T-start of target satellite is earlier than T-service of source satellite (FFS if T-start is also used for hard satellite switch)
9. For soft satellite switching, the exact time when the UE starts synchronizing with target satellite (between T-start and T-service) is up to UE implementation
10. UE is not required to connect to source satellite when the UE switches to target satellite.


In this contribution, we discuss remaining issues on un-changed PCI.
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[bookmark: _Ref149838634]Figure 1. Hard/Soft satellite switching
In this contribution, we discuss remaining issues on un-changed PCI scenario considering the Hard/Soft satellite switching. The brief explanation of Hard/Soft satellite switching is as follow:
Figure 1(a) shows the hard satellite switching, the outgoing satellite is the serving satellite before switching time T and the incoming satellite will be the serving satellite after switching time T. Figure 1(b) shows the soft satellite switching, the outgoing satellite is the serving satellite before switching time duration T and the incoming satellite will be the serving satellite after switching time T. During the time duration T, both outgoing satellite and incoming satellite can be serving satellite. In other words, UE can transmission with outgoing satellite and synchronize with incoming satellite during time duration T.

Target satellite information
In RAN2#123bis, RAN2 has agreed that only 1 target satellite information is provided in SIB19. The exact signalling is remaining on FFS. The three options are discussed as follows:
· Option 1: Introduce one new target satellite configuration, and provide the NTN-config of the target satellite in it
· Option 2: Introduce one new target satellite configuration (e.g. ntn-TargetSatConfig), but for the provision of the target satellite’s NTN-config, it is not explicitliy provided in it, but rely on a pointer (e.g.targetSatInfo) to NeighCellConfigList (e.g.targetSatInfo) to acquire the NTN-config of the target satellite.
· Option 3: Just extend the additional information for hard/soft switch in the existing NTN-NeighCellConfig 
We think using the NTN-NeighCellConfig is not appropriate to introduce target satellite configuration because it is possible that target satellite information is not included in NTN-NeighCellConfig. Also, satellite ephemeris is almost fixed and network can predict which satellite will be a target satellite. In other words, the target satellite is only one and can be indicated by network. Therefore, we prefer Option 1 to introduce new target satellite configuration.
Proposal 1: Introduce one new target satellite configuration, and provide the NTN-config of the target satellite in it

Target satellite SMTC 
In RAN2#123bis, RAN2 has agreed to further discuss on SMTC configuration of target satellite. More specifically, whether and how to provide the SMTC configuration of target satellite, also how to handle the SMTC adjustment.
Firstly, we think the SMTC configuration of target satellite can be different from source satellite in both Hard and Soft switch scenario because PDD can be changed in target satellite. And PDD difference is not related to satellite switch scenario (Hard or Soft).
On how to provide the SMTC configuration of target satellite, the following options can be considered.
· Option 1: SIB19
· Option 2: Dedicated RRC signalling
We prefer to introduce SMTC configuration in SIB19 rather than dedicated signalling (RRC). Fundamentally, introducing of Un-changed PCI is to reduce signaling overhead. If Option 2 is adopted, additional signalling should provide to UEs before satellite switching.
Proposal 2: SMTC configuration of target satellite should be provided in SIB19
For the SMTC configuration adjustment, two options (by either network or UE) can be considered. 
· Option 1 (network): If network handles the SMTC configuration adjustment, UE does not need to adjust the SMTC configuration of the target satellite based on the PDD. 
· Option 2 (UE): If UE handles the SMTC configuration adjustment, UE needs to perform the adjustment based on the PDD between source SAT and target SAT, and the behavior is similar as that in IDLE/INACTIVE
As mentioned above, the main purpose of un-changed PCI is to reduce signalling overhead. We think network based SMTC configuration adjustment may cause signalling overhead. In other words, if Option 1 is adopted, additional signalling (PDD information) is needed to adjust SMTC of target satellite by network. So, we prefer to introduce UE based SMTC configuration adjustment. 
Proposal 3: SMTC configuration adjustment should be handled by UE

Target satellite SSB information 
In RAN2#123bis, RAN2 has agreed that network provides SSB information of target satellite to UE. The detail remains on FFS and candidate options have been proposed as follows:
· Option 1: indicating a time offset/information for the target satellite
· Option 2: Indicating a different SSB index for the target satellite
During the email discussion, additional Options have been proposed as follows:
· Option 3: ssb-PositionsInBurst of the target satellite
· Option 4: Option 1+2
· Option 5: SMTC configuration is enough
We think the main discussion point is SSB overlapping case between outgoing and incoming satellite. If SSB is not overlapping between outgoing and incoming satellite, it is no problem that UE can distinguish whether SSB is for incoming satellite or not. We think different SSB index is enough to distinguish SSB between outgoing and incoming satellite. Also, to indicate different SSB indexes, Option 3 can be one of the candidates.
Proposal 4: Introduce a different SSB index for the target satellite

T-start 
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[bookmark: _Ref149845867]Figure 2. T-start of Incoming satellite and t-Service of outgoing satellite
Figure 2 shows example of T-start of incoming satellite and t-Service of outgoing satellite. RAN2 has agreed to introduce a T-start which indicates the earliest occasion when the UE can start synchronizing with target satellite (Incoming satellite). The actual signalling remains on FFS. Following options are considered
· Option 1: Introduce the new configuration of T-start
· Option 2: Introduce the new configuration of T-gap, UE can acquire the T-start of target satellite based on T-gap and t-Service of source satellite (T-start = t-Service - T-gap).
In our understanding, if Option 1 is adopted, it can be defined in UTC format like as t-Service (INTEGER (0..549755813887)) and it will cause more overhead than Option 2. Also, Option 2 can be used for Hard or Soft satellite indication (implicit way). For example, T-gap => 0 indicates hard satellite switching and T-gap < 0 indicates soft satellite switching. Therefore, we prefer to introduce the new configuration of T-gap.
Proposal 5: Introduce the new configuration of T-gap

Conclusion
In this contribution, we discussed remaining issues on un-changed PCI. According to discussion in section 2, we have the following proposals:
Proposal 1: Introduce one new target satellite configuration, and provide the NTN-config of the target satellite in it
Proposal 2: SMTC configuration of target satellite should be provided in SIB19
Proposal 3: SMTC configuration adjustment should be handled by UE
Proposal 4: Introduce a different SSB index for the target satellite
Proposal 5: Introduce the new configuration of T-gap
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