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Introduction

[bookmark: OLE_LINK18][bookmark: OLE_LINK10][bookmark: OLE_LINK9]The UE measurement issue caused by propagation delay difference between satellites is still controversial.
Agreements:
1. [bookmark: OLE_LINK16][bookmark: OLE_LINK15][bookmark: OLE_LINK2][bookmark: OLE_LINK1]Proposal 1: SMTC and gap configuration in NTN are configured based on the timing of PCell.
1. RAN2 understanding that UE shall not be forced to detect the SSB burst outside the corresponding configured SMTC window in NTN, just like the principle in TN 
1. UE along with the network in NTN should also have a consistent understanding of the measurement gap to avoid any un-synchronized behaviour between UE and the network, just like the way we have in TN 
1. In Rel-17 NR NTN, at least support UE which can derive based on its GNSS implementation one or more of: Its Position & a reference Time & Frequency – RAN1 102e

Agreements (Post 113-e)
1. For Rel-17 NTN, Rel-17 NR operation is enhanced (e.g. the SMTC configuration and UE measurement gap configuration) aiming to address the issues associated with the different/larger propagation delays, and the satellites (considering e.g. their deployment, mobility, height, minimum elevation and prioritizing typical NTN scenarios).
2. Rel-17 NTN will not rely only on network implementation to address the issue explained in agreement 1.
3. Enhancements of the SMTC configuration is supported for Rel-17 NTN.
4. Optional new UE assistance is defined in Rel-17 NTN for network to properly (re)configure the SMTC and/or measurement gap
Agreements online: 
1. Measurement gaps enhancements should be supported. FFS on the details


Agreements via email - from offline 112:
1. The specific maximum number of SMTC configuration in one measurement object with the same ssbFrequency can be 4. And a LS will be sent to RAN4 to confirm the conclusion.
2. In NTN, NW-based solution is supported, i.e. the final SMTC/measurement gap configuration is generated and provided by NW in NTN to a given UE (based on the propagation delay difference between at least one target cell and the serving cell of a given UE). FFS whether UE-based solution is supported or not.
3. In NTN, it is necessary of the UE to report assistant information to the NW (which can be configured by NW or upon NW’s request) to assist NW calculating the offset for SMTC/GAP configurations. FFS the detailed information.

Agreements:
1. The UE can be configured with multiple SMTCs per carrier. FFS if the UE can use only a partial set or all of them in parallel, and in case FFS whether based on network configuration or UE implementation



Discussion
Background of the issues
For NTN scenario, as shown in Fig.1, the situation on propagation delay difference in NTN system is quite different from that in TN system leading to quite large propagation delay difference. Then UE will miss the SSB/CSI-RS measurement window of neighbor satellites in NTN system, which is not expected. Therefore, the measurement configuration containing both SMTC and MG. need to consider the propagation delay or propagation delay difference information  


Fig.1 Distance difference between two satellites


2.1 It is FFS whether UE-based solution is supported or not.
In network-based solution Networks receive Neighbor Delay or GPS information to configure measurement gaps.
In UE based solution, UE configure the appropriate measurement gaps and inform gNB about the appropriate SMTC/Gap selection.
While this solution requires less signaling in terms of delay reporting or GPS information reporting.
However, implementation of measure gaps through this solution would depend on the UE and for that reason different type of UE’s might have varied network experience under same conditions.
As, an example 
If the delay gap between two sattellites is 2ms, in that case network may ask UE to simply extend or add offset to the existing SMTC window/Measurement Gap.
However, UE may choose to configure two separate measurement gaps instead of extending single SMTC/GAP period.
This type of UE based implementation is not favorable to the network operator.

Proposal 1: If UE based SMTC/GAP measurement must be supported in that case few guidelines must be defined in standards as to when to extended/add-offset to SMTC window or configure a new Measurement gap.

2.2	RAN2 needs to further discuss whether the reporting granularity of the propagation delay could be a specific delay or a step range to reduce the reporting overhead.
We have discussed the solution of reporting in detail in our contribution [2]
gNB need accurate information about the UE detail so that it can take the decision about configuring either a new Gap measurement or extend/offset existing SMTC window.
Proposal 2: the step be 1 ms and range can be from 1ms to 100ms, this will ensure that UE is able to convey right amount of delay to gNB can configure either a new GAP period or offset existing SMTC window. 



2.3	RAN2 needs to further discuss that in case of NW-based scheme, a timer or a location threshold with a pre-configured drift rate or a relative value is needed to enable the UE can timely refresh the SMTC or GAP configuration to compensate the delay variation from the satellite’s moving.

In our opinion UE doesn’t need such configuration, however delay report periodicity need to be configured by gNB just like Neibour reporting periodicity in TN.
gNB can set the value of this reporting based on the sattellite Drift rate as compared to its neighbour, this analysis can be done by gNB to set appropriate reporting periodicity.
Proposal 3: UE doesn’t need a pre-configured drift rate or relative value, however delay report periodicity need to be configured by gNB just like Neibour reporting periodicity in TN.




Conclusion
Proposal 1: If UE based SMTC/GAP measurement must be supported in that case few guidelines must be defined in standards as to when to extended/add-offset to SMTC window or configure a new Measurement gap.
Proposal 2: the step be 1 ms and range can be from 1ms to 100ms, this will ensure that UE is able to convey right amount of delay to gNB can configure either a new GAP period or offset existing SMTC window. 
Proposal 3: UE doesn’t need a pre-configured drift rate or relative value, however delay report periodicity need to be configured by gNB just like Neighbor reporting periodicity in TN.
Proposal4: Complete SMTC configuration update by network through UE assistance can be adequately handled by following parameters through steps provided in [1]
RTD: Return Trip delay to serving satellite
Delta RTD: Return trip delay between Serving cell and neighbor cell.
Delay A1 (Event): When is Delta RTD > Delta RTD Act 
Delay A2 (Event): is an event Delta RTD < Delta RTD deAct
“Delta RTD Act (ms) ” and “Delta RTD de Act (ms)” value configured by gNB.
Delay report periodicity.: UE delay measurement periodicity based on gNB’s expected drift rate between Sattellites.


gNB need to transmit the neighbor cells ephemeris to UE in RRC signaling as part of MeasObjectNR RRC.
1. UE can calculate the propagation delays of the neighbor Cell/Satellites based on its location and neighboring satellite ephemeris.
2. If UE detect significant RTD >”Delta RTD”ms between Serving and Neighboring satellites it would inform gNB via RRC message.
3. gNB would then configure the measurement GAPs for each neighbor or extend the measurement gap based on UE feedback.
4. UE need to calculate RTD’s for neighbors after pre-configured period “Delay report periodicity” indicated by gNB and report the RTD to serving cell via RRC message in case RTD change for neighbor >” Delta RTD Act”.
5. Measurement Gaps are deactivated when UE report Neighbor delay difference threshold < “Delta RTD deAct” 
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