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1. Introduction
There has been heated discussion on unchanged PCI via email while there are still a lot of open issues left [1].
In this paper, we share our understanding on the most controversial issue: usage and signaling of t-start.
2. [bookmark: _Toc12718547]Discussion
The following agreements have been made last meeting on supporting soft satellite switching with unchanged PCI:
· We support soft satellite switching in Rel-18
· There will be an indication (FFS if explicit or implicit) whether hard switch or soft switch is used.
· 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)
· In soft satellite switching, UE can start synchronizing with target satellite before T-service of source satellite.
· 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)
· 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.

With the above agreements, we can summarize the usage of t-start:
· Usage 1: Indicate the earlier occasion when the UE can start synchronizing with target satellite.
· Usage 2: Implicit indication of soft switch if the configuration of t-start is limited to soft switch case. 
For soft switch, UE can start synchronizing with target satellite before T-service of source satellite thus reusing the t-service is not sufficient and that is also why a t-start is needed.
For hard switch, although companies understand the t-service can be reused, UE still need to be informed that it can start to synchronize with the target satellite at t-service as the presence of t-service does not give such hint because it was introduced for time based measurement initiation. 
Observation 1: For hard switch, UE still need to be informed that it can start to synchronize with the target satellite at t-service as the presence of t-service does not give such hint because it was introduced for time based measurement initiation.
Thus, we understand additional indication is still needed in addition to t-service, even for hard switch case. And the following options can be considered, targeting to have a common solution:
· Option 1: Configure t-start with value range INTEGER (0..549755813887) to enable unchanged PCI for either soft or hard switch and indicate the earliest occasion when the UE can start synchronizing with target satellite.
· Option 2: Configure t-start = t-service – t-gap to enable unchanged PCI for either soft or hard switch.
Although option 1 and option 2 are both workable, we prefer option 1 as the option 2 would require network to signal t-service even when network does not want to enable time based measurement initiation and UE would then be forced to perform measurements as we specified that:
If the t-Service of the serving cell is present in SIB19, and if UE supports time-based measurement initiation, the UE shall perform intra-frequency, inter-frequency or inter-RAT measurements before the t-Service, regardless of the distance between UE and the serving cell reference location or whether the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, or Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
The unchanged PCI and time based measurement initiation function would be bounded for both network and UE even though they are different functions introduced in different releases if we go for option 2 while option 1 is a cleaner solution covering all the cases, including hard switch with zero gap, negligible gap and soft switch.
Observation 2: If we go for option 2 by configuring t-start = t-service – t-gap, the unchanged PCI and time based measurement initiation function would be bounded for both network and UE even though they are different functions introduced in different releases.
Observation 3: Option 1 by configuring t-start with value range INTEGER (0..549755813887) to enable unchanged PCI for either soft or hard switch and indicate the earliest occasion when the UE can start synchronizing with target satellite is a cleaner solution covering all the cases, including hard switch with zero gap, negligible gap and soft switch.
Proposal: Configure t-start with value range INTEGER (0..549755813887) to enable unchanged PCI for either soft or hard switch and indicate the earliest occasion when the UE can start synchronizing with target satellite.
3. Conclusion and proposals
Based on the analysis in previous sections, the following observations and proposals are given: 
Observation 1: For hard switch, UE still need to be informed that it can start to synchronize with the target satellite at t-service as the presence of t-service does not give such hint because it was introduced for time based measurement initiation.
Observation 2: If we go for option 2 by configuring t-start = t-service – t-gap, the unchanged PCI and time based measurement initiation function would be bounded for both network and UE even though they are different functions introduced in different releases.
Observation 3: Option 1 by configuring t-start with value range INTEGER (0..549755813887) to enable unchanged PCI for either soft or hard switch and indicate the earliest occasion when the UE can start synchronizing with target satellite is a cleaner solution covering all the cases, including hard switch with zero gap, negligible gap and soft switch.
Proposal: Configure t-start with value range INTEGER (0..549755813887) to enable unchanged PCI for either soft or hard switch and indicate the earliest occasion when the UE can start synchronizing with target satellite.
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