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1 Introduction

In this contribution, we would like to discuss assistance information for IDLE mode and CONNECTED mode measurement. 
2 Discussion 
Idle mode measurement
In RAN2#117e meeting, following agreements have been made for idle mode measurement.
1. RAN2 assumes that in addition to the ephemeris information, assistance information is needed for UE-based SMTC adjustment in idle and inactive mode. (FFS on the option to enable this)
2. SMTC offset and change rate is needed to assist UE-based SMTC adjustment in idle and inactive mode (FFS on the signalling details, e.g. whether to broadcast feeder link delay difference or something different)

Overall, SMTC adjustment is required to be done due to RTT difference between serving cell and neighbour cell, where RTT difference is composed of service link delay difference and feeder link delay difference. For idle/inactive UE measurement, network can only be aware of and responsible for informing feeder link delay difference. However, it is not necessary to indicate the exact feeder link delay difference and what UE needs to know is the SMTC offset related to feeder link’s part. From signalling’s perspective, it would be sufficient to signal the SMTC offset, SMTC offset drift and SMTC offset drift variation. 
Proposal 1 SMTC offset, SMTC offset drift and SMTC offset drift variation are broadcasted for each neighbour cell for Idle/Inactive mode measurement.
From RAN2’s perspective, ephemeris information and SMTC offset assistance information are needed for Idle/Inactive mode neighbour cell measurement. Note that more information, e.g. polarization information, might be needed depending on RAN1’s feedback. So far, how to broadcast these assistance information has not been agreed and captured in the RRC spec, e.g. whether to put them in the same SIBX as serving cell ephemeris or in the separate SIB? Whether any change of this information needs to be done via SI modification procedure?
In our view, putting neighbour cell-related assistance information in the same SIBX would be a simply way as long as the resulting SIBX size does not cause more specification impact, e.g. segmentation. Similar as the serving cell, ephemeris information and SMTC offset assistance information should not be subject to SI modification procedure.
Proposal 2 As starting point, putting neighbour cell-related assistance information (including ephemeris, SMTC offset, etc.) in the same SIBX.

Proposal 3 Change of neighbour cell’s ephemeris and SMTC offset assistance information does not trigger SI modification procedure.
Connected mode measurement
For connected mode neighbour cell measurement, to assist the network to configure SMTC offset properly, UE has to provide some assistance. This has been agreed in RAN2#116e as follows.
Agreements via email - from offline 103:

1. RAN2 will decide which option to choose for NTN assistance information for SMTC/MG once SA3 feedback on user consent is received. 

2. If propagation delay based UE assistance information for NTN SMTC is agreed, it is defined in the form of propagation delay difference. 

3. RAN2 assumes FL delay is known to and compensated by the network. RAN2 also assumes the UE needs to have neighbour cell ephemeris for the propagation delay estimation.

4. In NW-based SMTC solution the UE is not allowed to apply shifts to configured SMTCs. 

5. Measurement gap related aspects for Rel-17 NTN will be addressed in Rel-17 NTN WI. Coordination and avoiding overlap with other WIs and WGs is recommended.

6. RAN2 will reuse at least the SMTC agreements made for UE assistance information reporting also in the area of measurement gaps for NTN

In the last RAN2 meeting, SA3 reply LS has been received informing RAN2 that user consent may not be specified in Rel-17, which means that UE location as assistance information can be excluded in Rel-17. In this case, we think RAN2 should adopt the propagation delay based UE assistance information.
Proposal 4 RAN2 to adopt the propagation delay based UE assistance information for NTN SMTC.
As propagation delay difference may constantly change over time, we understand that it is not economic to have one-shot report. At least the following two triggers can be considered to aid network to adjust the SMTC and/or gaps.

Option 1: periodical report

Option 2: event-triggered report

For event-triggered report, we think that a simply way is to adopt the similar event trigger as TA reporting. That is, to introduce a threshold between the current propagation delay difference and the last reported propagation delay difference. If the threshold is exceeded, reporting is triggered. 
Proposal 5 RAN to consider the following triggers for reporting the propagation delay difference.

· Option 1: periodical report;
· Option 2: event-triggered report, by introducing a threshold between the current propagation delay difference and the last reported propagation delay difference.

3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Proposal 1 SMTC offset, SMTC offset drift and SMTC offset drift variation are broadcasted for each neighbour cell for Idle/Inactive mode measurement.
Proposal 2 As starting point, putting neighbour cell-related assistance information (including ephemeris, SMTC offset, etc.) in the same SIBX.

Proposal 3 Change of neighbour cell’s ephemeris and SMTC offset assistance information does not trigger SI modification procedure.
Proposal 4 RAN2 to adopt the propagation delay based UE assistance information for NTN SMTC.
Proposal 5 RAN to consider the following triggers for reporting the propagation delay difference.

· Option 1: periodical report;
· Option 2: event-triggered report, by introducing a threshold between the current propagation delay difference and the last reported propagation delay difference.
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