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Introduction
This document is the report for the following offline discussion:
· [AT124][309][IOT-NTN Enh] GNSS Enhancements phase 2 (Mediatek)
	Scope: discuss the remaining proposals from R2-2313786
	Intended outcome: offline discussion summary
	F2F schedule: Thursday 2023-11-16 time/location FFS
	Deadline for rapporteur's summary (in R2-2313875):  Friday 2023-11-17 08:00

This offline discussion is the phase 2 of the previous discussion, to discuss the remaining proposals from R2-2313786 [1] and other major issues.

· [AT124][304][IoT-NTN Enh] GNSS enhancements (ZTE)
	Scope: Start discussing the remaining open issues for GNSS operation enhancements, based on the list of open issues identified in R2-2311892 and R2-2312116 and the submitted contributions in AI 7.6.2.2
	Intended outcome: offline discussion summary
	F2F schedule: Tuesday 2023-11-14 10:30-11:00 Brk3
	Deadline for rapporteur's summary (in R2-2313786):  Wednesday 2023-11-15 12:00

R2-2313786	Summary of [AT124][304][IoT-NTN Enh] GNSS Enhancements	ZTE	discussion
For easy agreements:
Proposal 1a: Upon start of GNSS measurement, UE keeps T317 running if it is currently running.
· Agreed
Proposal 1b: If T317 expires during GNSS measurement gap, the SIB31 reacquisition and also T318 are not started. The SIB31 reacquisition and also T318 are started after GNSS measurement completion.
· If T317 expires during GNSS measurement gap, the SIB31 reacquisition and also T318 are not started until after GNSS measurement completion.
Proposal 1c: Upon start of GNSS measurement, T318 needs to be stopped if it is currently running. The T318 is restarted after GNSS measurement completion.
· Agreed
Proposal 2: The duration X is not used to extend the original GNSS validity duration but at least to perform uplink transmission
· The duration X is not used to extend the original GNSS validity duration but at least to perform uplink transmission

For further online discussion
Proposal 3: (RAN2 discussion) The duration X starts upon receiving the indication that the GNSS position has become out-of-date.
· Check RAN1 agreement offline and continue in offline 309
Proposal 4: If UL transmission extension is enabled, e.g., ul-TransmissionExtensionEnabled is set to TRUE:
-	(Easy agreement) If no indication of network triggered GNSS measurement is received from lower layers and gnss-AutonomousEnabled is not configured, upon duration X expires, UE moves to idle mode.
· Agreed
-	(Easy agreement) If no indication of network triggered GNSS measurement is received from lower layers and gnss-AutonomousEnabled is configured, upon duration X expires, UE keeps in RRC_CONNECTED and triggers autonomous GNSS measurement.
· Agreed
-	(RAN2 discussion) If indication of network triggered GNSS measurement is received from lower layers within duration X, UE keeps in RRC_CONNECTED and triggers GNSS measurement.
· Continue in offline 309
Proposal 5: RAN2 discuss whether GNSS position can be considered as valid during Duration X/Y.
· Continue in offline 309
Proposal 6: (RAN2 discussion) For both NB-IoT and eMTC over NTN, use a reserved eLCID for GNSS validity duration report MAC CE.
· MTK thinks there are no eLCID is NB-IoT
· QC thinks we can re-purpose some of the LCID values.
· For both NB-IoT and eMTC over NTN, either we use the remaining LCID value for GNSS validity duration report MAC CE or we repurpose one of the existing codepoint (Continue in offline 309)

Discussion
Issue 1 Start time of duration X
Background:
The following proposal from the phase 1 discussion is discussed but not agreed.
Proposal 3: (RAN2 discussion) The duration X starts upon receiving the indication that the GNSS position has become out-of-date.
Check RAN1 agreement offline and continue in offline 309

Although RAN1 has not made the agreement yet, we can find that the start time of duration X is not controversial in RAN1, as both the options for RAN1 agreements are consensus on the start time of duration X.
	Second Round Proposal 1-1a:
From RAN1 perspective, the start time of duration X is at the point where original GNSS validity duration expires
· when one-time extension is enabled,
· when timeAlignmentTimer is not infinity, X is equal to a single remaining timeAlignmentTimer without extension when MAC CE TAC is received where timeAlignmentTimer is reset every time when MAC CE TAC is received
· when timeAlignmentTimer is infinity, X is equal to a single configured value Y without extension when MAC CE TAC is received
· when one-time extension is disabled,
· when timeAlignmentTimer is not infinity, the end of X is at the point where timeAlignmentTimer expires and the timeAlignmentTimer is reset every time when MAC CE TAC is received
· when timeAlignmentTimer is infinity, the end of X is at the point where new timer ULTransmissionExtentionTimer expires and ULTransmissionExtentionTimer is reset with length equal to Y every time when MAC CE TAC is received
Note1: It is up to RAN2 to implement the above behaviour based on new timer, existing timer, or by extending GNSS validity.
Note 2: It is up to RAN2 to implement how to enable/disable one-time extension. The network can enable a one-time extension for X when the timeAlignmentTimer is not infinity, or when the timeAlignmentTimer is infinity via configuration
 Second Round Proposal 1-1b:
From RAN1 perspective, the start time of duration X is at the point where original GNSS validity duration expires
· when timeAlignmentTimer is not infinity, the end of X is at the point where timeAlignmentTimer expires and the timeAlignmentTimer is reset every time when MAC CE TAC is received
· when timeAlignmentTimer is infinity, X is equal to a single configured value Y without extension when MAC CE TAC is received
Note: It is up to RAN2 to implement the above behaviour based on new timer, existing timer, or by extending GNSS validity



Based on the RAN1’s progress, we can agree on the P3 from phase 1 discussion. Additionally, to reduce any further confusion, we can reuse RAN1’s wording.
Q1: Whether companies can agree  that the start time of duration X is at the point where original GNSS validity duration expires.
· Agreed (can rephrase the wording based on how to capture it)

Rapporteur Summary: All companies agreed that the start time of duration X is at the point where original GNSS validity duration expires. RAN2 can rephrase the wording based on how to capture it. 
Proposal 1: The start time of duration X is at the point where original GNSS validity duration expires (The wording can be rephrased based on how to capture it).

Issue 2: UE behaviour when network triggered GNSS measurement is received within duration X
Background:
The following proposal from the phase 1 discussion was not discussed during the online session:
-	(RAN2 discussion) If indication of network triggered GNSS measurement is received from lower layers within duration X, UE keeps in RRC_CONNECTED and triggers GNSS measurement.
Continue in offline 309

Per the rapporteur’s understanding, even though the GNSS validity duration is not extended within the duration X, it does not prevent UE from triggering GNSS measurement when an indication of network triggered GNSS measurement is received from lower layers within the duration X.

Q2: Whether companies can agree on the proposal: If an indication of network triggered GNSS measurement is received from lower layers within duration X, UE keeps in RRC_CONNECTED and triggers GNSS measurement. 
· Agreed (no spec impact).

Rapporteur Summary: During discussions in the offline all companies agreed that if an indication of network triggered GNSS measurement is received from lower layers within duration X, UE triggers GNSS measurement. There is no need to explicitly mention the RRC_CONNECTED state. Hence, the exact wording of the proposal is updated and agreed as: 

[bookmark: _Hlk151039659]Proposal 2: If an indication of network triggered GNSS measurement is received from lower layers within duration X, UE triggers GNSS measurement (no specification impact).


Issue 3: Whether GNSS position can be considered as valid during duration X
Background:
The following proposal from phase 1 has not been fully discussed during the onlie session.
Proposal 5: RAN2 discuss whether GNSS position can be considered as valid during Duration X/Y.
Continue in offline 309

It has been agreed that “the duration X is not used to extend the original GNSS validity duration but at least to perform uplink transmission” during the online session. Per the rapporteur’s understanding, that means the GNSS position cannot be considered valid anymore. However, since the UL transmission is still allowed within duration X, UE still needs a GNSS position for timing advance and frequency pre-compensation. The rapporteur thinks that the outdated GNSS position is still the best value the UE can get before the GNSS measurement is completed. So that it has no choice but to use the outdated GNSS position. Thus, the rapporteur suggests an alternative proposal:


Q3: Whether companies can agree to the proposal: UE may use the outdated GNSS position within the duration X?
 
Yes: Samsung, Ericsson (UE can move even before, which can’t be controllable)
Huawei (may be by UE implementation) 
No: Nokia (UE shouldn’t be allowed to move)
 
Rapporteur Summary: Majority of the companies agreed to this proposal. Nokia suggested that the UE should not be allowed to move (i.e., mobility) during this duration X. Huawei suggested that it can be left up to UE implementation. Interdigital and MediaTek (rapporteur) also think that agreeing nothing will anyway does not mandate the UE to stop any other activity and it will be left up to UE implementation. One point raised during the offline is that RAN1 might agree to extend this duration (X) many times. The question arises is whether UE is allowed to do all other activities using the outdated GNSS position during this entire duration of X. ZTE mentioned that the agreement is needed as some companies have contributions, mentioning that during this duration X, the UE is not allowed to do anything other than UL transmission. Apple mentioned that they are also fine with UE implementation. 
After spending quite some time, the IoT-NTN Session Chair suggested that if multiple extensions are not agreed by RAN1, then RAN2 can discuss and possibly agree to some consensus during CB session on Friday (11/17). So, no agreement is reached during the offline, although there was some majority to agree for it. Thus, the rapporteur suggests to discuss the following proposal during online CB session on Friday (Nov-17-2023).
Proposal 3: UE may use the outdated GNSS position within the duration X. The network can limit the number of times X is extended and/or the value of X.

Alternate Proposal 3 (Nokia): During X extension, the UE is not allowed to use the outdated GNSS position for location-based mobility/measurement. The network can limit the number of times X is extended and/or the value of X.

 
Issue 4: LCID for UL MAC CE
Background:
Whether the LCID or eLCID can be used for the GNSS validity duration report MAC CE has been discussed during the online session:
Proposal 6: (RAN2 discussion) For both NB-IoT and eMTC over NTN, use a reserved eLCID for GNSS validity duration report MAC CE.
· MTK thinks there are no eLCID is NB-IoT
· QC thinks we can re-purpose some of the LCID values.
For both NB-IoT and eMTC over NTN, either we use the remaining LCID value for GNSS validity duration report MAC CE or we repurpose one of the existing codepoint (Continue in offline 309)

Based on the progress of discussion, RAN2 can choose from:
Option 1: For both NB-IoT and eMTC over NTN, use the remaining LCID value for GNSS validity duration report MAC CE.
Option 2: For both NB-IoT and eMTC over NTN, repurpose one of the existing codepoint.

The rapporteur thinks if we choose option 1 and the last remaining LCID value is used, when next time a new UL MAC CE is introduced, we can repurpose one of the existing codepoints for it. There is no need to reserve the last available code point. Thus, the rapporteur suggests the following proposal:


Q4: Whether companies can agree the proposal that for both NB-IoT and eMTC over NTN, use the remaining LCID value for GNSS validity duration report MAC CE.

· Agreed


Rapporteur Summary: Almost all companies agreed that for both NB-IoT and eMTC over NTN, use the remaining LCID value for GNSS validity duration report MAC CE. As the options were between using the remaining LCID value or repurpose an existing codepoint, the majority view was the repurposing can be done in the future as well, when needed. The rapporteur agrees that if we choose option 1 and the last remaining LCID value is used, when next time a new UL MAC CE is introduced, we can repurpose one of the existing codepoints for it. In the worst case, if repurposing is not possible in future, the LCID could be extended using a reserved bit, in a similar approach RAN2 did to extend the UL LCIDs in NR. 

Proposal 4: For both NB-IoT and eMTC over NTN, use the remaining LCID value for GNSS validity duration report MAC CE.


Issue 5: CBRA for GNSS Duration Report MAC CE
The rapporteur identifies an issue of misalignment agreements between RAN1 and RAN2. That is described in R2-2312115[2].
RAN2 has made the following agreement in the RAN2#123bis:
1. GNSS Duration Report MAC CE will not trigger SR; instead CBRA will be used.
However, according to the RAN1 agreement, whether CBRA (PRACH) is sent is up to UE implementation. The RAN2 agreement does not align with the RAN1 agreement.
	RAN1 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.



Vivo has also identified this issue in R2-2311839[3], and proposal to add a note for it.
	R2-2311839 (Vivo)
	It can be found that initiation of random access procedure is mandatory if there is no enough UL grant to accommodate the GNSS validity duration MAC CE plus its subheader. However, based on RAN1 agreement in the RAN1#114 meeting below, it is up to UE implementation to initiate random access procedure. Moreover, UE is only allowed to sent CBRA within the duration after UE reacquires GNSS successfully to the end of the gap. From RAN2 perspective, it is more suitable to capture a note in 36.321 that “It is up to UE implementation to initiate the CBRA procedure within the duration after UE reacquires GNSS successfully to the end of the gap to request UL resource to report the remaining GNSS validity duration”.
Proposal 6: Capture a note in 36.321 that “It is up to UE implementation to initiate the CBRA procedure within the duration after UE reacquires GNSS successfully to the end of the gap to request UL resource to report the remaining GNSS validity duration”.



Furthermore, during the post-RAN2#123bis MAC running CR review, one company thought if there is available UL resource to accommodate the MAC CE, UE should use it to transmit the GNSS validity duration MAC CE, otherwise, it triggers RACH. Other companies agreed. The current running MAC specification is: 
	.4.xx GNSS validity duration reporting
For a NB-IoT UE, a BL UE or a UE in enhanced coverage in a non-terrestrial network, an indication may be sent by upper layer to report the remaining GNSS measurement validity duration.
If the GNSS validity duration reporting procedure has been triggered:

-	if the MAC entity has UL resources allocated for new transmission for this TTI, and;
-	if the allocated UL resources can accommodate the GNSS Validity Duration Report MAC control element plus its subheader, as a result of logical channel prioritization:
-	instruct the Multiplexing and Assembly procedure to generate the GNSS Validity Duration Report MAC control element as defined in clause 6.1.3.yy.
-	else:
-	initiate a Random Access procedure (see clause 5.1).



However, it does not align with the current RAN2 agreement either. The current RAN2 agreement uses the wording ’will’, which indicates CBRA is the only way.
Based on the above information, we would like to revise the RAN2 agreement to:
	GNSS Duration Report MAC CE will not trigger SR; instead CBRA will can be used (up to UE implementation).



Q5: Whether companies agree the proposal: Revise the RAN2 agreement: GNSS Duration Report MAC CE will not trigger SR; instead CBRA can be used (up to UE implementation). And add a note in the MAC running CR “It is up to UE implementation to initiate the CBRA procedure within the duration after UE reacquires GNSS successfully to the end of the gap to request UL resource to report the remaining GNSS validity duration”.


No change, keep original RAN2 agreement: Ericsson (No SR), QC (Close loop TA is not correct), ZTE, Samsung, Nokia

Change:  0

· Agreement: We keep the current version of MAC Running CR.

Rapporteur Summary: Almost all the companies agreed that the current version of MAC (36.321) Running CR is fine. We don’t need to keep it up to UE implementation and hence, the note is not needed in the MAC spec. The majority consensus is SR is not needed and UE will use CBRA. 

Proposal 5:  RAN2 keep the current version of MAC Running CR.

 
Issue 3 (Revisited): GNSS position validity during X and its Endpoints

In the evening of November-16-2023, RAN1 finally made the agreement on the end of X. It is still agreed in RAN1 that the start time of duration X is at the point where original GNSS validity duration expires. On the other hand, when timeAlignmentTimer is infinity, the end of X is at the point where new timer ULTransmissionExtentionTimer expires and ULTransmissionExtentionTimer is reset with length equal to Y every time when a MAC CE (to be defined by RAN2) is received. It is up to RAN2 to
· Decide whether the MAC CE is the legacy TAC or a new TAC or a new MAC CE.
· Implement the above behaviour based on new timer, existing timer, or by extending GNSS validity
RAN1 will send an LS to RAN2 informing this agreement.


	R1-2312299	Feature lead summary#2 of AI 8.13.4 on improved GNSS operations	Moderator (MediaTek)

Agreement
From RAN1 perspective, the start time of duration X is at the point where original GNSS validity duration expires 
· when timeAlignmentTimer is infinity, the end of X is at the point where new timer ULTransmissionExtentionTimer expires and ULTransmissionExtentionTimer is reset with length equal to Y every time when a MAC CE (to be defined by RAN2) is received
· Note 1: It is up to RAN2 to decide whether the MAC CE is the legacy TAC or a new TAC or a new MAC CE.
· Note 2: It is up to RAN2 to implement the above behaviour based on new timer, existing timer, or by extending GNSS validity.
· Send an LS to RAN2




Based on the above RAN1 agreements, RAN2 needs to down select from the three options on how to configure this X and Y:
1. The legacy MAC CE with the legacy TA Command
2. The legacy MAC CE with a new TA Command
3. A new MAC CE

Subsequently, regarding the value of this timer, RAN2 needs to down select from the three options:
1. An existing timer
2. A new timer
3. Extension of GNSS timer.

In all these cases, the rapporteur believes Proposal 3 still holds. Hence, the rapporteur makes the following proposals.

Proposal 6: RAN2 will discuss and down select from the three options on how to configure this X and Y:
1. The legacy MAC CE with the legacy TA Command
2. The legacy MAC CE with a new TA Command
3. A new MAC CE

Subsequently, for the value of this timer, RAN2 will down select from the two options below:
· An existing timer
· A new timer
Conclusion
Agreements with Consensus:
Proposal 1: The start time of duration X is at the point where original GNSS validity duration expires (The wording can be rephrased based on how to capture it).
Proposal 2: If an indication of network triggered GNSS measurement is received from lower layers within duration X, UE triggers GNSS measurement (no specification impact).

Proposal 4: For both NB-IoT and eMTC over NTN, use the remaining LCID value for GNSS validity duration report MAC CE.

Proposal 5:  RAN2 keep the current version of MAC Running CR.

Agreements to discuss online: 
Proposal 3: UE may use the outdated GNSS position within the duration X. The network can limit the number of times X is extended and/or the value of X.

Alternate Proposal 3 (Nokia): During X extension, the UE is not allowed to use the outdated GNSS position for location-based mobility/measurement. The network can limit the number of times X is extended and/or the value of X.

Proposal 6: RAN2 will discuss and down select from the three options on how to configure this X and Y:
1. The legacy MAC CE with the legacy TA Command
2. The legacy MAC CE with a new TA Command
3. A new MAC CE

Subsequently, for the value of this timer, RAN2 will down select from the two options below:
· An existing timer
· A new timer
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