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Discussion and Decision
1  Introduction
This contribution is to address remaining issue for unchanged PCI, according to the following offline:

· [AT123bis][307][NR-NTN Enh] Unchanged PCI (Apple)


Scope: continue the discussion on unchanged PCI aspects (marked for offline discussion in 307)


Intended outcome: offline summary


F2F schedule: Wednesday 2023-10-11 10:30-11:00 Brk3


Deadline for rapporteur's summary (in R2-2311319):  Thursday 2023-10-12 08:00

2 Discussion
2.1 Provision of the target satellite information 
Following is the progress of Tuesday’s online discussion. 
	R2-2310307
Satellite switching with unchanged PCI
Apple
discussion
Rel-18
NR_NTN_enh-Core

< Provision of target satellite information >

Observation 1: In order for UE to synchronize with the target satellite immediately after satellite switching, UE needs to acquire sync information of target satellite in advance.

Observation 2: According to existing RRC design, network can provide the sync information of target satellite in SIB19 only when the target satellite becomes the serving satellite and starts providing the service for the serving cell. 

Observation 3: According to existing RRC design, UE can acquire the sync information of target satellite from SIB19 only after satellite switching without serving cell change. 

Proposal 1: Network provides the sync information of target satellite in advance to UE before satellite switching via RRC signaling. 

· Network provides the sync information of target satellite in advance to UE before satellite switching, via broadcast signalling

Proposal 2: Network can provide the multiple satellite information (including serving satellite and the target satellite) for the serving cell in SIB19 and RRC dedicated signaling. 

· Continue in offline 307 on the details of information in broadcast signalling (e.g. for how many satellites)


Question 1.1: Which RRC signalling do you prefer to provide target satellite info?
· Option 1: SIB19

· Option 2: SIB1

· Option 3: new SIB
· Option 4: others?
F2F offline discussion
· Target satellite information (i.e. NTN-config) is provided in SIB19. 
Question 1.2: How many target satellites are provided with the information?
· Option 1: Only 1 target satellite (Support: LG)
· Option 2: Multiple target satellites 

NOTE: Providing information of multiple satellites can be used for multiple satellite switching. 
F2F offline discussion
· Only 1 target satellite information is provided. 
· Confirm satellite switching with unchanged PCI is only applicable on quasi-Earth fixed system. 

Question 1.3: What additional information do you think needs to be included in the broadcast for satellite switching?
F2F offline discussion

· Some companies (QC, HW, CATT, Nokia, etc.) think the SMTC configuration of target satellite also needs to be provided. 
· On SMTC configuration, following issues are raised and need further discussion:
· Is the SMTC configuration of the target satellites the same or different from the source?
· Is the SMTC adjustment handled by network or by UE?
· How to provide the SMTC configuration of the target satellite if it’s different?
· FFS on whether and how to provide the SMTC configuration of the target satellite.

· FFS on how to handle the SMTC adjustment. 

2.2 Soft satellite switching procedure

Following is the progress of Tuesday’s online discussion. 
	R2-2310307
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< Soft satellite switching >

Proposal 14: To support soft satellite switching, NW indicates the SSB for UE to detect the DL sync of target satellite in SIB19 in advance. 

· Continue in offline 307

Proposal 15: Network should configure a switching duration for the soft satellite switching. 

· Continue in offline 307

Proposal 16: Within the soft satellite switching duration, UE may keep on the transmission in source satellite till acquiring the target satellite’s DL sync. 

· Continue in offline 307

Proposal 17: The soft switching duration can be derived based on T-service/T-stop of source satellite and T-start of target satellite.   

· Continue in offline 307


<Background of soft satellite switching>
Figure-1 and Figure-2 provide the schematic diagrams of hard and soft satellite switching. 

·  For hard satellite switching in Figure-1, serving SAT is switched at the time point, i.e. SAT1 is serving SAT before T and SAT2 is serving SAT after T;

·   UE stops the transmission in target satellite at the fix timepoint T and start to acquire DL sync of target satellite after that.

·  For soft satellite switching in Figure-2, both source and target SATs provide service/coverage for the same area (During T-duration).
·   Soft satellite switching requires a switching duration, which needs to be configured to UE;

·   During the switching duration, UE may keep the UE dedicate transmission to source satellite till acquiring the DL sync of target satellite.
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Figure-1. Hard satellite switching
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Figure-2. Soft satellite switching

As indicated in RAN1 LS [2], soft satellite switching procedure is feasible when the following conditions are fulfilled:

	Under the following conditions: 
· UE is not required to connect to two satellites simultaneously during soft satellite switching. 
· Interference avoidance/mitigation between two satellites may potentially be done by gNB implementation at least to ensure non-colliding SSB with same PCI at UE side. 
· UE is provided with the information on new common TA, K_mac, ephemeris and cell-specific K-offset are applied during resynchronization to new satellite.
· UE may be provided with the information if needed to detect the SSB of the new satellite for soft satellite switching.
· The same UE behavior may be applied for soft satellite switching and hard satellite switching.
RAN1 concludes it is feasible for soft satellite switching without PCI change.


Question 2.1: Do you agree that network provides the SSB of target satellite to support the soft switching? 
F2F offline discussion

· To support the soft satellite switching, network provides the SSB information of target satellite. 
· FFS on the details of the SSB information. Companies are invited to check with RAN1 internally.
Question 2.2: Do you agree that network provides the soft satellite switching duration? 
Note: the switching duration is T-duration in Figure 2. 
F2F offline discussion

· Majority view is that UE should know the switching duration. 
Question 2.3: Do you agree that UE can start to sync with target satellite during the soft satellites switching duration before T-service of source SAT? 
NOTE: If we follow the previous agreement for hard satellite switching, UE only performs DL sync to the target satellite after the duration. 
	RAN2#122 agreement on hard switching

·   In hard switch unchanged PCI scenario (i.e. no handover), the UE needs to know the time the UE attempts to re-synchronize. (FFS whether a new “t-Start” / a t-gap is needed or whether t-Service can be reused (i.e. no other IE) if the gap is very short/zero).


F2F offline discussion

· All companies agree that UE can start DL sync to target satellite before T-service of source satellite. 
· In soft satellite switching, UE can start synchronizing with target satellite before T-service of source satellite.
Question 2.4: Do you agree to introduce T-start of target satellite?

For the soft switching duration, the duration is from the start time of target satellite to the stop time of the source satellite, as indicated in Figure-3. 
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Figure-3. Soft switching duration 

F2F offline discussion

· Majority agree to introduce T-start of target satellite, and UE can start synchronizing with target satellite after T-start of target satellite. 
· One company thinks T-start may not be needed, and it’s UE implementation when to start synchronizing with target satellite before T-service of source satellite. 
· In soft satellite switching, UE can start synchronizing with target satellite after target satellite starts transmitting the SSB (i.e. T-start).

Question 2.5: Do you agree that it’s up to UE implementation whether to keep the connection to source satellite before switching during the switching duration?

F2F offline discussion

· Companies prefer the unified UE operation for both hard satellite switching and soft satellite switching. 

· UE is not required to connect to source satellite if UE starts synchronizing with target satellite. 

[image: image4.png]UE

RRC Signaling (e.g. SIB19)
(soft switching period. T-SAT info (NTN config, SSB))

Switching peridd

DL sync of T-SAT

Acquire DL sync/SSB of T-SAT i>‘

Example 1: Switch to target SAT during the pe|

iod





Figure-4. Soft satellite switching procedure 

3  Conclusion
Following proposals are made based on F2F offline discussion. 
<Provision of the target satellite information>

Proposal 0: Confirm satellite switching with unchanged PCI is only applicable on quasi-earth fixed system. 
Proposal 1: Only 1 target satellite information (i.e. NTN-config) of serving cell is provided in SIB19. 

Proposal 2: 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. 

<Soft satellite switching>

Proposal 3: For soft satellite switching, network provides SSB information of target satellite to UE. 
Proposal 3a: FFS on the details of the SSB information. Companies are invited to check with RAN1 internally.
Proposal 4: In soft satellite switching, UE can start synchronizing with target satellite before T-service of source satellite.
Proposal 5: In soft satellite switching, UE can start synchronizing with target satellite after target satellite starts transmitting the SSB (i.e., T-start). 

NOTE: T-start of target satellite is earlier than T-service of source satellite. 
Proposal 6: UE is not required to connect to source satellite if UE starts synchronizing with target satellite. 

