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Introduction
This document aims at discussing the proposals in the submitted contributions in AI 6.6.2.2 related to GNSS operation enhancement in IoT NTN, to achieve possible agreements for progress. 
* [AT123bis][309][IoT-NTN Enh] GNSS Enhancements (Mediatek)
      Scope: continue the discussion on GNSS enhancements
      Intended outcome: offline summary
      F2F schedule: Brk3 17:00 ~ 18:00 Thursday (10/12/2023)
      Deadline for rapporteur's summary (in R2-2311321): Friday 2023-10-13 08:00

Discussion
Issue 1 SR Trigger vs RACH
Background:
R2-2309782	Enhancements on GNSS operation	MediaTek Inc.	discussion
< GNSS measurement reporting >
Proposal 1a: If GNSS measurement is completed within the measurement gap, upon measurement completion GNSS validity duration report MAC CE may trigger SR.
· ZTE disagree and CBRA should be used. Ericsson agrees
· Nokia supports the proposal
· Samsung agrees with the intention of the proposal and thinks we should remove “may”
· QC thinks we should probably discuss this related to the TAT
Proposal 1b: If GNSS measurement is completed after the measurement gap, upon measurement completion GNSS validity duration report MAC CE will trigger SR.
· ZTE thinks this would be a failure case 

Proposal 2a: For UE autonomous GNSS measurement trigger, if GNSS measurement is completed within the measurement timer, upon measurement completion GNSS validity duration report MAC CE may trigger SR.
Proposal 2b: For UE autonomous GNSS measurement trigger, if GNSS measurement is completed after the measurement timer, upon measurement completion GNSS validity duration report MAC CE will trigger SR.
Proposal 3: For UE autonomously trigger during the DRX inactivity time, upon GNSS measurement completion GNSS validity duration report MAC CE may trigger SR.

Two options were discussed in the online session:
Option A: GNSS duration report MAC CE can trigger SR.
Option B: GNSS duration report MAC CE can directly trigger CBRA.

RAN1 has made the following agreement:
	Agreement
The UE is not required to monitor N/MPDCCH within the aperiodic GNSS measurement gap, except after a CBRA (PRACH) is sent.
· CBRA (PRACH) can be sent at least to request UL resource to report the remaining GNSS validity duration.
Note1: The CBRA (PRACH) can only be sent within the duration after UE reacquires GNSS successfully to the end of the gap.
Note2: Whether CBRA (PRACH) is sent is up to UE implementation.
Note3: no change to existing CBRA procedures
FFS: whether other RA procedure is needed.



Companies are invited to continue discuss whether SR or CBRA should be triggered.
Question 1: Discuss if GNSS duration report MAC CE will trigger SR.
1. Option 1: Triggering SR
2. Option 2 : No SR triggering, directly CBRA
SR: Apple (ok to compromise), Samsung (ok), Nokia (ok), Xiaomi (ok0, Oppo (ok to compromise), MediaTek (ok to compromise),
· Follow legacy SR procedure
No SR (CBRA)
Qualcomm, Ericsson, Google, Vivo, ZTE, 
· Anyway network knows when the gap ends. 
Compromise Solution: 
· Use option 1 and stop TAT timer
· Agreed Option 2. (FFS if Option 1, i.e., SR can be used for CRDX) for within measurement gap. (FFS: what happens after Measurement Gap)
	Agreement: GNSS Duration Report MAC CE will not trigger SR, instead CBRA will be used.



Issue 2: GNSS measurement gap and timer configuration
Background:
Proposal 5: GNSS Measurement Command MAC CE contains 4-bit GNSS measurement gap with component values: [1,2,3,4,5,6,7,13,19,25,31].
· Ericsson thinks we should have it RRC configured with a 0 size MAC CE. Oppo thinks the Ericsson proposal would not work for the CP solution
· QC agrees with Ericsson on the RRC configuration but not on the 0 size MAC CE
· Nokia agrees with p5.
· ZTE thinks this is for NW triggered measurement and is ok to support this
· QC thinks this configuration is not needed for CP solution.

During the online session, two options of configuration for GNSS measurement gap were discussed. 
Option 1: GNSS measurement gap length is configured via RRC signalling.
Option 2: GNSS measurement gap length is configured via MAC CE.

Companies are invited to continue discuss RRC signalliing or MAC CE should be used.
[bookmark: _Hlk148029646]Question 2: How GNSS measurement gap length is configured?
1. Option1: Using MAC CE 
2. Option2: Using RRC signaling.

MAC CE: Samsung, Nokia, Qualcomm, Oppo, Vivo, MediaTek, Google
RRC: Ericsson, Huawei, Xiaomi, Google, ZTE

Compromise suggestion by ZTE:
M. Gap Config (NW Trigger): MAC CE
M Timer Config (UE Autonomous): RRC

Note: For CP solutions with RRC, the network will not configure any gap length, instead will use the UE-reported gap length (in msg5).


Similar, the configuration of the measurement timer length should be discussed.

Question 3: How GNSS measurement timer length is configured?
1. Option1: Using MAC CE 
2. Option2: Using RRC signaling.




Background:
According to RAN1 agreement, RAN 2 can further discuss whether separate configurations are needed for GNSS measurement gap and GNSS measurement timer.
	Agreement
Network can configure the length for GNSS measurement timer via a 4-bit field with component values [1,2,3,4,5,6,7,13,19,25,31] second.
· FFS: other component values
[bookmark: _Hlk147953158]Note: RAN2 can further discuss whether separate configurations are needed for GNSS measurement gap and GNSS measurement timer



Based on the contributions, generally there are two options:
Option 1: GNSS measurement gap and timer are configured separately.  [1][3][16]
Option 2: The same IE is used to indicate the length of GNSS measurement gap and GNSS measurement timer.  [2][5][14]

Companies are invited to discuss whether separate configurations are needed for GNSS measurement gap and GNSS measurement timer.
Question 4: Are separate configurations needed for GNSS measurement gap and GNSS measurement timer?
1. Option 1: GNSS measurement gap and timer are configured separately.  [1][3][16]
2. Option 2: The same IE is used to indicate the length of GNSS measurement gap and GNSS measurement timer.  [2][5][14]


Issue 3: LCID and priority for MAC CE
Background:
During the 36.321 running CR discussion, regarding the newly added DL and UL MAC CE, whether the LCID or eLCID should be used was briefly discussed.
Based on the contributions, there are 3 options regarding the UL GNSS validity duration report MAC CE:
Option 1: Use a reserved LCID [4]
Option 2: eLCID is used for GNSS validity duration report MAC CE [16][18]
Option 3: Consider reusing some of the already defined LCIDs that are not necessary to support in non-terrestrial networks (possibly the AUL MAC CE LCIDs is unnecessary in NTN) [18]

Based on the contributions, there are 2 options regarding the DL GNSS measurement command MAC CE:
Option 1: Use a reserved LCID [4][7][16]
Option 2: Use eLCID [7]

Companies are invited to discuss whether LCID or eLCID should be used for GNSS validity duration report MAC CE and GNSS measurement command MAC CE.

Question 5: Whether LCID or eLCID should be used for GNSS validity duration report MAC CE?

Options: 
1. Option 1: Use a reserved LCID [4]
2. Option 2: eLCID is used for GNSS validity duration report MAC CE [16][18]
3. Option 3: Consider reusing some of the already defined LCIDs that are not necessary to support in non-terrestrial networks (possibly the AUL MAC CE LCIDs is unnecessary in NTN) [18]



Question 6: Whether LCID or eLCID should be used for GNSS measurement command MAC CE.

Options: 
1. Option 1: Use a reserved LCID [4][7][16]
2. Option 2: Use eLCID [7]

· Agreed Option1 for GNSS measurement command MAC CE (DL)

	Agreement: A reserved LCID will be used for GNSS measurement command MAC CE (in DL).




Background:
The priority of newly added UL MAC CE GNSS validity duration report MAC CE is still an open issue.
Based on the contributions, there are 3 options:
1. Option 1: When Timing Advance report is configured, GNSS validity duration MAC CE has lower priority than Timing Advance report MAC CE. [8]
2. Option 2: GNSS meas validity duration report MAC CE priority is in-between TAR MAC CE and BSR MAC CE – like in current running CR. [16]
3. Option 3: The priority of GNSS validity duration MAC CE is higher than TAR MAC CE. [14]

Question 7: Discuss the priority of GNSS validity duration MAC CE.
1. Option 1: When Timing Advance report is configured, GNSS validity duration MAC CE has lower priority than Timing Advance report MAC CE. [8]
2. Option 2: GNSS meas validity duration report MAC CE priority is in-between TAR MAC CE and BSR MAC CE – like in current running CR. [16]
3. Option 3: The priority of GNSS validity duration MAC CE is higher than TAR MAC CE. [14]

Option2: Ericsson, QC, Samsung, Huawei, Apple, ZTE, Lenovo, Xiaomi, Oppo, Nokia, MediaTek
Option 3: Oppo
· Agreed (Option 2)
	Agreement: GNSS measurement validity duration report MAC CE priority is in-between TAR MAC CE and BSR MAC CE.



Issue 4: Suspend/Resumption of AS operations
Background:
In RAN2#123, RAN2 has made the following agreement for AS operation suspension within the GNSS measurement gap:
		Capture the following NOTE in Stage 2 (can further fix the wording):
	NOTE: The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, and BSR) are suspended when UE is performing GNSS measurement during GNSS measurement gap.
	FFS whether we need to state something about AS resumption



Whether we need to state something about AS resumption is an open issue.

Based on the contributions, the following idea was proposed. [1][5][6][7]
Update the NOTE in Stage 2 running CR as follows:
NOTE:The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, and BSR) are suspended when UE is performing GNSS measurement during GNSS measurement gap and resumed when the GNSS measurement is finished. 
Question 8: Discuss whether to support the above change.
· Agreed.
	Agreement: The following update in NOTE in Stage 2 running CR is agreed:
NOTE:The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, and BSR) are suspended when UE is performing GNSS measurement during GNSS measurement gap and resumed when the GNSS measurement is finished. 



Background:
Whether the AS operation needs to be suspended during the GNSS measurement timer has not been discussed.

Based on the contributions, the following idea was proposed. [1] [6]

Fix the agreed NOTE for AS operation suspension during GNSS measurement as follows:
· NOTE: The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, and BSR) are suspended when UE is performing GNSS measurement during GNSS measurement gap.
Question 9: Discuss whether to support the above change.
· Agreed. (FFS whether to suspend T317, T318 during MG)
	Agreement: The following update in NOTE in Stage 2 running CR is agreed. (FFS whether to suspend T317, T318 during measurement gap)
· NOTE: The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, and BSR) are suspended when UE is performing GNSS measurement during GNSS measurement gap.




Issue 5: Duration X and Y
Background:
In the last meeting, there was FFS regarding how to decide GNSS valid or invalid during X and Y [2]. 
1. If there is neither network aperiodically trigger nor network configuration of UE autonomously GNSS measurement, UE moves to RRC_IDLE after GNSS becomes invalid. It’s FFS how to decide GNSS valid or invalid considering duration X and Y.

Based on the contributions, there are 3 options:
Option 1: It is up to RAN1 whether/how to decide GNSS validity duration considering X and Y. [5][6][8]
Option 2: Even if duration X is provided, the remaining GNSS validity duration keeps unchanged.[2][11][16]
[bookmark: _Toc142583607][bookmark: _Toc146816735][bookmark: _Toc146816895][bookmark: _Toc146817187]Option 3: UE considers the GNSS position as outdated and goes to RRC_IDLE, upon the expiry of X on top of the expiry of the GNSS validity duration. [9][12][18]

Proposal 10: Which option above to support about how to decide GNSS valid or invalid considering duration X and Y?
1. Option 1: It is up to RAN1 whether/how to decide GNSS validity duration considering X and Y. [5][6][8]
2. Option 2: Even if duration X is provided, the remaining GNSS validity duration keeps unchanged.[2][11][16]
3. Option 3: UE considers the GNSS position as outdated and goes to RRC_IDLE, upon the expiry of X on top of the expiry of the GNSS validity duration. [9][12][18]

Issue 6: GNSS measurement during inactive sate of C-DRX
Background:
In the last RAN2 meeting, RAN2 also discussed the UE autonomous GNSS measurement during the inactive time of C-DRX and left an FFS.

RAN2#123 Agreement [1]
1. If UE failed to autonomously re-acquire the GNSS position fix and the GNSS position is still valid during the inactive state of C-DRX, UE does not move to RRC_IDLE. There is no specification impact. FFS if we still allow the UE not to move to Idle in case GNSS position is outdated

Based on the contributions, there are 2 options:

Option 1: If UE fails to autonomously re-acquire the GNSS position fix and the GNSS position is outdated during the inactive state of C-DRX, UE moves to RRC_IDLE. [4][5][14]
Option 2: UE can remain in RRC_CONNECTED when the GNSS position becomes outdated in a c-DRX inactive state (i.e., in a c-DRX OFF duration). [9][11]

Proposal 11: Which option above to support about if we still allow the UE not to move to Idle in case GNSS position is outdated?
1. Option 1: If UE fails to autonomously re-acquire the GNSS position fix and the GNSS position is outdated during the inactive state of C-DRX, UE moves to RRC_IDLE. [4][5][14]
2. Option 2: UE can remain in RRC_CONNECTED when the GNSS position becomes outdated in a c-DRX inactive state (i.e., in a c-DRX OFF duration). [9][11]


Conclusion
Agreements (in Offline [309]:
	Proposal 1: GNSS Duration Report MAC CE will not trigger SR; instead CBRA will be used.
Proposal 2: A reserved LCID will be used for GNSS measurement command MAC CE (in DL).
Proposal 3: GNSS measurement validity duration report MAC CE priority is in-between TAR MAC CE and BSR MAC CE.
Proposal 4: The following update in NOTE in Stage 2 running CR is agreed:
NOTE: The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, and BSR) are suspended when UE is performing GNSS measurement during GNSS measurement gap and resumed when the GNSS measurement is finished
Proposal 5: The following update in NOTE in Stage 2 running CR is agreed ((FFS whether to suspend T317, T318 during measurement gap):
NOTE: The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, and BSR) are suspended when UE is performing GNSS measurement during GNSS measurement gap



Discuss online: 
Proposal 6: For GNSS measurement gap length (in network triggered GNSS measurement) RAN2 will select one of the two options:
1. Option1: Using MAC CE 
2. Option2: Using RRC signalling.
	Offline Outcome:
· MAC CE: Samsung, Nokia, Qualcomm, Oppo, Vivo, MediaTek, Google
· RRC: Ericsson, Huawei, Xiaomi, Google, ZTE



Proposal 7: For GNSS measurement timer length (in UE-autonomous GNSS measurement) RAN2 to select one of the two options:
1. Option1: Using MAC CE 
2. Option2: Using RRC signalling.
Compromise Suggested by ZTE: 
· For network-triggered Measurement Gap Configuration: Use MAC CE
· For UE-autonomous Measurement Timer Configuration: RRC

Postpone to next meeting:
Proposal 8: RAN2 will discuss which option to support regarding how to decide GNSS valid or invalid considering duration X and Y. Companies are requested to discuss with their respective RAN1 colleagues regarding this issue.
1. Option 1: It is up to RAN1 whether/how to decide GNSS validity duration considering X and Y. [5][6][8]
2. Option 2: Even if duration X is provided, the remaining GNSS validity duration keeps unchanged.[2][11][16]
3. Option 3: UE considers the GNSS position as outdated and goes to RRC_IDLE, upon the expiry of X on top of the expiry of the GNSS validity duration. [9][12][18]
Proposal 9: RAN2 will discuss whether LCID or eLCID should be used for GNSS validity duration report MAC CE?

Options: 
1. Option 1: Use a reserved LCID [4]
2. Option 2: eLCID is used for GNSS validity duration report MAC CE [16][18]
3. Option 3: Consider reusing some of the already defined LCIDs that are not necessary to support in non-terrestrial networks (possibly the AUL MAC CE LCIDs is unnecessary in NTN) [18]
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