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1. [bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This document aims to summarize the following offline discussion.
[Post116-e][101][NTN] Stage 2 running CR (Thales)
	Scope: update the Stage 2 (38.300) running CR based on meeting agreements
    Intended outcome: Endorsed running CR in R2-2111613
    Deadline for comments: Wednesday, November 17th, 2300 UTC
Deadline for summary: Friday, November 19th, 0900 UTC



2. 1st round discussion 
This offline discussion mainly focuses on changes proposed by the rapporteur to capture stg2 related agreements of RAN2#116-e starting from the last endorsed R2-2111336.
It is noted that the suggested changes here are to progress on the document and does not mean that what is agreed here is the final version. Email discussions after this offline will continue to edit the Running CR document.

2.1 Chapter 4.x	Non-Terrestrial Networks overview
The rapporteur suggests to implement no changes in this chapter as per RAN2#116-e agreements:

[to be provided by the RAN3 stg2 BL CR]
Non-Geo Synchronous orbit (NGSO) includes Low Earth Orbit at altitude approximately between 300 km and 1500 km and Medium Earth Orbit at altitude approximately between 1500 km and 35786 km.

Three types of service links are supported.
· Earth-fixed: provisioned by beam(s) continuously covering the same geographical areas all the time (e.g., the case of GSO satellites)
· Quasi-Earth-fixed: provisioned by beam(s) covering one geographic area for a limited period and a different geographic area during another period (e.g., the case of NGSO satellites generating steerable beams)
· Earth-moving: provisioned by beam(s) whose coverage area slides over the Earth surface (e.g., the case of NGSO satellites generating fixed or non-steerable beams).
With NGSO satellites, the gNB can provide either quasi-Earth-fixed cell coverage or Earth-moving cell coverage, while gNB operating with GSO satellite can provide Earth fixed cell coverage.
In this release, the UE supporting NTN is GNSS-capable.
In the case of NGSO, service link switch refers to a change of serving satellite.


Question 2.1: Do companies agree that no changes are needed for this chapter ? 
	Company
	Agree/Disagree
	Additional comments

	OPPO
	Agree
	

	Intel
	Partially agree
	We notice the interpretation of abbreviation of GEO is missing.

	Lenovo, Motorola Mobility
	Agree
	



[Rapporteur summary]:

The moderator suggests that there is no need to provide acronym of GEO since GSO refers to “Geosynchronous orbit” instead of “GEO Synchronous orbit”



2.2 Chapter 16.x.2 User Plane aspects
The rapporteur suggests to implement the RAN2#116-e agreements as follow (see changes in red):

The UEs may be configured to report information about
· the UE specific Timing Advance pre-compensation in connected mode or during Random Access procedure at Initial access or in connected mode.
· the UE location in connected mode
The reporting can be triggered based on the change of the Timing Advance value. The reporting of TA has a lower priority compared to data from UL-CCCH.

To accommodate the long propagation delays, HARQ procedure is adapted as follow:
· For downlink, HARQ feedback can be enabled or disabled, however HARQ feedback shall always be sent for SPS deactivation.
· For dynamic grants on uplink, UEs may be configured with an [UL HARQ state] per HARQ process that controls the DRX behavior. Further, each logical channel may be configured to be transmitted on one [UL HARQ state] to assist LCP procedure. If configured, data from LCH configured with a [UL HARQ state] can only be mapped to HARQ process configured with the same state else it can be mapped to any HARQ process.



Question 2.2: Do companies agree with the proposed changes or have further suggestions ? 
	Company
	Agree/Disagree
	Additional comments

	OPPO
	Agree with comment
	On the part “the UE location in connected mode”, we prefer to wait for SA3 confirmation before capturing it.
The priority statement is quite stage-3 detail and only applies for the case when reporting UE specific TA information via MAC CE, while UE can also report location information for TA reporting purpose, for which case we don’t need to handle priority. Suggest to remove “The reporting of TA has a lower priority compared to data from UL-CCCH.”
.

	Intel
	Agree with comments
	“The reporting of TA has a lower priority compared to data from UL-CCCH.”, this is stage-3 detail.

	Lenovo, Motorola Mobility
	Agree with comments
	Agree to remove the priority descriptions.

	Huawei
	
	See comments in draft CR




[Rapporteur summary]:
Based on the above feedbacks and compared to the previous version submitted for comments, the text becomes:

The UEs may be configured to report information about the UE specific Timing Advance pre-compensation in connected mode or during Random Access procedure at Initial access 
The UEs may also be configured to report information about the UE specific Timing Advance pre-compensation or in connected mode if the change of the Timing Advance value exceeds a threshold.
· the UE location in connected mode
The reporting can be triggered based on the change of the Timing Advance value. The reporting of TA has a lower priority compared to data from UL-CCCH.
Editor’s Note: FFS on the reporting during RACH in connected mode

To accommodate the long propagation delays, HARQ procedure is adapted as follow:
· For downlink, HARQ feedback can be enabled or disabled per HARQ process, however HARQ feedback shall always be sent for SPS deactivation.
· For dynamic grants on uplink, UEs may be configured with an [UL HARQ state] per HARQ process that controls the DRX behavior. Further, each logical channel may be configured to be transmitted on one [UL HARQ state] to assist LCP procedure. If configured, data from LCH configured with a [UL HARQ state] can only be mapped to HARQ process configured with the same state else it can be mapped to any HARQ process.


2.3 Chapter 16.x.4.1 Mobility in RRC_IDLE
The rapporteur suggests to implement the RAN2#116-e agreements as follow (see changes in red):


The same principles as described in 9.2.1 apply unless hereunder specified.
Tracking Area Codes in NTN are fixed to geographical location on Earth. 
The network may broadcast up to 12 more than one Tracking Area Codes (TAC) per PLMN in a NR NTN cell, including same or different PLMNs. A TAC change in the System Information is under network control, i.e. it may not be exactly synchronised with real-time illumination of beams on ground.
UE is not expected to do Registration procedure triggered by mobility if one of the currently broadcasted TACs belongs to UE’s registration area.

UE may perform cell selection and reselection based on the NTN (satellite/HAPS) ephemeris provisioned. The NTN ephemeris is divided into serving satellite cell’s ephemeris and neighbouring satellite cell’s ephemeris.
The UE is made aware that a cell is provided by NTN. 
For cell reselection, based on configuration criteria, an NTN UE prioritizes the terrestrial a network.
At least in the quasi-earth fixed cell scenario, 
· the timing and location information associated to a cell are provided via system information (e.g. reference location of serving or neighboring cells and when a given cell is going to stop serving a geographical area). It is used to assist cell reselection in NTN to decide when to perform measurement on neighbor cells (i.e. when to search for neighbor cells).
· Timing information refers to the time when a given cell is going to stop serving a geographical area
· Location information refers to the reference location of serving or neighboring cells
· Cell re selection may be triggered upon timing and/or location (distance between UE and the reference location of the serving cell and/or neighbor cells) criteria
· UE should start measurements on neighbour cells of “higher priority NR inter-frequency or inter-RAT frequencies” before the serving cell stops covering the current area to search for neighbor cells. This applies regardless whether the distance between UE and serving cell reference location or the legacy Srxlev/Squal conditions are met. 


Question 2.3: Do companies agree with the proposed changes or have further suggestions ? 
	Company
	Agree/Disagree
	Additional comments

	OPPO
	Disagree
	At least in the quasi-earth fixed cell scenario, 
· the timing and location information associated to a cell are provided via system information (e.g. reference location of serving or neighboring cells and when a given cell is going to stop serving a geographical area). It is used to assist cell reselection in NTN to decide when to perform measurement on neighbor cells (i.e. when to search for neighbor cells).
· Timing information refers to the time when a given cell is going to stop serving a geographical area
[OPPO] In RAN2#116-e meeting we have agreed that, 
“For quasi-earth fixed cell, the cell stop time of neighbour cell(s) is NOT broadcast.” Therefore, the cell stop time is only for service cell. Suggest to change to “Timing information refers to the time when a giventhe serving cell is going to stop serving a geographical area”.
· Location information refers to the reference location of serving or neighboring cells
· Cell re selection may be triggered upon timing and/or location (distance between UE and the reference location of the serving cell and/or neighbor cells) criteria
[OPPO] We have agreed in RAN2#116-e meeting that,
“Distance based cell reselection criteria for quasi-earth fixed cell is supported.” But for time based cell reselection, we do not have any agreement on the ranking criteria. Therefore, we suggest that we only capture the wording on the location based criteria here.
· UE should start measurements on neighbour cells of “higher priority NR inter-frequency or inter-RAT frequencies” before the serving cell stops covering the current area to search for neighbor cells. This applies regardless whether the distance between UE and serving cell reference location or the legacy Srxlev/Squal conditions are met. 
[OPPO] 
[RAN2#115-e] For quasi-earth fixed cell, UE should start measurements on neighbour cells before the serving cell stops covering the current area.
[RAN2#116-e] For quasi-earth fixed cell, same as legacy, UE shall perform neighbour cell measurements of “higher priority NR inter-frequency or inter-RAT frequencies” regardless of the distance between UE and serving cell reference location.
The wording cannot capture the intention of these two agreements above. For the starting of measurements on neighbour cell, it doesn’t need to limit to “higher priority NR inter-frequency or inter-RAT frequencies”. Besides, this bullet is more like stage-3 detail such as Srxlev/Squal, etc. we suggest to remove the whole bullet.



	Intel
	Partially agree
	“•	Cell re selection may be triggered upon timing criteria” has not been agreed.

	Lenovo, Motorola Mobility
	Agree with comments
	· the timing and location information associated to a cell are provided via system information (e.g. reference location of serving or neighboring cells and when a given cell is going to stop serving a geographical area). It is used to assist cell reselection in NTN to decide when to perform measurement on neighbor cells (i.e. when to search for neighbor cells).
After deleting the red text, ”provided via system” is weird. Should it be “provided via system information”?

	Huawei
	
	See comments in draft CR




[Rapporteur summary]:
Based on the above feedbacks and compared to the previous version submitted for comments, the text becomes:

The same principles as described in 9.2.1 apply unless hereunder specified.
Tracking Area Codes in NTN are fixed to geographical location on Earth. 
The network may broadcast up to 12 more than one Tracking Area Codes (TAC) per PLMN in a NR NTN cell, including same or different PLMNs. A TAC change in the System Information is under network control, i.e. it may not be exactly synchronised with real-time illumination of beams on ground.

UE is not expected to do Registration procedure triggered by mobility if one of the currently broadcasted TACs belongs to UE’s registration area
Editor’s note: UE is not expected to do Registration procedure triggered by mobility if one of the currently broadcasted TACs belongs to UE’s registration area (only a working assumption and is pending further SA2/CT1 conclusion).

UE may perform cell selection and reselection based on the NTN (satellite/HAPS) ephemeris provisioned. The NTN ephemeris is divided into serving satellite cell’s ephemeris and neighbouring satellite cell’s ephemeris.
The UE is made aware that a cell is provided by NTN. 
For cell reselection, based on configuration criteria, an NTN UE prioritizes the terrestrial a network.
At least in the quasi-earth fixed cell scenario, 
· the timing and location information associated to a cell are provided via system information.
· Timing information refers to the time when a giventhe serving cell is going to stop serving a geographical area
· Location information refers to the reference location of serving or neighboring cells
· Cell re selection may be triggered upon timing and/or location (distance between UE and the reference location of the serving cell and/or neighbor cells) criteria
· UE should start measurements on neighbour cells of “higher priority NR inter-frequency or inter-RAT frequencies” before the serving cell stops covering the current area to search for neighbor cells. This applies regardless whether the distance between UE and serving cell reference location or the legacy Srxlev/Squal conditions are met. 



2.4 Chapter 16.x.4.2 Mobility in RRC_CONNECTED (Hand-over only)
The rapporteur suggests to implement the RAN2#116-e agreements as follow (see changes in red):

16.x.4.2.1 Overview
In the case of NGSO, service link switch refers to a change of serving satellite. 
16.x.4.2.12 Handover
The same principle as described in 9.2.3.2 applies unless hereunder specified:
During mobility between NTN and Terrestrial Network, a UE is not required to connect to both NTN and Terrestrial Network at the same time.
DAPS handover is not supported for NTN in this release of the specification.

16.x.4.2.23 Conditional Handover
The same principle as described in 9.2.3.4 applies to intra-NTN Conditional Handover (CHO) as well as to NTN-Terrestrial Network CHO unless hereunder specified.
NOTE:  NTN-Terrestrial Network CHO refers to mobility in both directions, i.e. from NTN to Terrestrial Network (hand-in) and from Terrestrial Network to NTN (hand-out).

NTN supports the following additional trigger conditions, as defined in TS 38.331 [12]:
-	CHO event A4.
-	A time-based trigger condition, defining a time window when the UE may execute CHO to a candidate cell. 
-	A location-based trigger condition, defining a distance threshold from the UE to the source cell and from the UE to a candidate cell, from which the UE may execute CHO.
A time-based or a location-based trigger condition is always configured together with one of the measurement-based trigger conditions (CHO events A3, A4 or A5).



Question 2.4: Do companies agree with the proposed changes or have further suggestions ? 
	Company
	Agree/Disagree
	Additional comments

	OPPO
	Agree
	

	Intel
	
	See comments in draft CR

	Lenovo, Motorola Mobility
	
	We have comments for the following bullet:
A time-based or a location-based trigger condition is always configured together with one of the measurement-based trigger conditions (CHO events A3, A4 or A5).
[bookmark: _Hlk88119511]In order to ensure the robustness of mobility, legacy CHO supports A3&A5, A3&A3, A5&A5 besides the single A3 and single A5 from channel quality point of view. So we think besides the combinations of an NTN additional trigger condition and a single A3/A5, the combinations of an NTN additional trigger condition and A3&A5 or A3&A3 or A5&A5 are possible. Rapporteur of 331 CR suggests to further discuss on this in the next meeting. However, the current description “one of the measurement-based trigger conditions (CHO events A3, A4 or A5)” have precluded such possibility by limiting the number of measurement-based trigger conditions in combination to 1.
Therefore we suggest removing “one of” and wait for further conclusion of Stg3 discussion.
A time-based or a location-based trigger condition is always configured together with the measurement-based trigger conditions (CHO events A3, A4 and/or A5).

	Huawei
	
	See comments in draft CR

	Nokia
	
	See comments in draft CR




[Rapporteur summary]:
Based on the above feedbacks and compared to the previous version submitted for comments, the text becomes:

16.x.4.2.1 Overview
In the case of NGSO, service link switch refers to a change of serving satellite. 
16.x.4.2.12 Handover
The same principle as described in 9.2.3.2 applies unless hereunder specified:
During mobility between NTN and Terrestrial Network, a UE is not required to connect to both NTN and Terrestrial Network at the same time.
DAPS handover is not supported for NTN in this release of the specification.

16.x.4.2.23 Conditional Handover
The same principle as described in 9.2.3.4 applies to intra-NTN Conditional Handover (CHO) as well as to NTN-Terrestrial Network CHO unless hereunder specified.
NOTE:  NTN-Terrestrial Network CHO refers to mobility in both directions, i.e. from NTN to Terrestrial Network (hand-in) and from Terrestrial Network to NTN (hand-out).

NTN supports the following additional trigger conditions upon which UE may execute CHO to a candidate cell, as defined in TS 38.331 [12]:
-	Measurement CHO event A4 for CHO execution triggering.
-	A time-based trigger condition, defining a time window when the UE may execute CHO to a candidate cell. 
-	A location-based trigger condition, defining a two distance thresholds from the UE to the source cell and from the UE to a candidate cell, from upon which the UE may execute CHO. 
A time-based or a location-based trigger condition is always configured together with one of the measurement-based trigger conditions (CHO events A3, A4 or A5).



2.5 Chapter 16.x.4.2 Mobility in RRC_CONNECTED (Measurements only)
The rapporteur suggests to implement the RAN2#116-e agreements as follow (see changes in red):

The same principle as described in 9.2.4 applies to measurements in NTN unless hereunder specified.
The network can configure 
· up to 4 SMTCs in parallel per channel and for a given set of cells depending on UE capabilities. As a minimum UE is able to support 2 SMTCs in parallel.
· the SMTCs (including offset, periodicity) using propagation delay difference computed with UE reported timing advance information, feeder link delay as well as serving/neighbour satellite cell ephemeris.

The adjustment of SMTCs through shifts is possible under network control for connected mode and under UE control for idle/inactive modes.

The network can configure
· several measurement gaps required for monitoring the configured SMTCs in NTN. 
· measurement gaps also using the same propagation delay difference as computed for SMTC

Editor’s note: The maximum number of measurements gaps depends on gap length and UE capabilities..


Question 2.5: Do companies agree with the proposed changes or have further suggestions ? 
	Company
	Agree/Disagree
	Additional comments

	OPPO
	Agree with comment
	On the first bullet, change to “up to 4 SMTCs in parallel per channel carrierand for a given set of cells depending on UE capabilities. As a minimum UE is able to support 2 SMTCs in parallel per carrier”.

On the second bullet, change to “the SMTCs (including offset, periodicity) using propagation delay difference computed with UE reported timing advance information, feeder link delay as well as serving/neighbour satellite cell ephemeris.”


	[bookmark: _Hlk88119546]Lenovo, Motorola Mobility
	Agree with comments
	We agree with OPPO on the modification of the second bullet. How the delay difference is obtained (e.g. UE’s direct report or computation with UE’s report) are still under discussion.




[Rapporteur summary]:
Based on the above feedbacks and compared to the previous version submitted for comments, the text becomes:

The same principle as described in 9.2.4 applies to measurements in NTN unless hereunder specified.
The network can configure 
· up to 4 SMTCs in parallel per carrier channel and for a given set of cells depending on UE capabilities. As a minimum UE is able to support 2 SMTCs in parallel per carrier.
· the SMTCs (including offset, periodicity) using propagation delay difference computed with UE reported timing advance information, feeder link delay as well as serving/neighbour satellite cell ephemeris.

The adjustment of SMTCs through shifts is possible under network control for connected mode and under UE control for idle/inactive modes.

The network can configure
· several measurement gaps required for monitoring the configured SMTCs in NTN. 
· measurement gaps also using the same propagation delay difference as computed for SMTC

Editor’s note: The maximum number of measurements gaps depends on gap length and UE capabilities..




4. Summary and Proposals
This section summarizes the discussion and reports the following proposals:

Based on the feedbacks, the proposed modifications are implemented in the draft CR

5. References
[1] R2-2111336	Draft NTN Stg2 Running CR	Thales
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