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1. Introduction 
RAN2 has received LS on GNSS validity duration in [1] as follows.

RAN1 has discussed the following aspects and leaves it up to RAN2 to take the following RAN1 agreements into consideration to specify the aspects related to GNSS position validity: 

· For sporadic short transmission, UE in RRC_CONNECTED should go back to idle mode and re-acquire a GNSS position fix if GNSS becomes outdated 

· The UE autonomously determines its GNSS validity duration X and reports information associated with this valid duration to the network via RRC signalling.

· X = {10s, 20s, 30s, 40s, 50s, 60s, 5 min, 10 min, 15 min, 20 min, 25 min, 30 min, 60 min, 90 min, 120 min, infinity}

· Note: The duration of the short transmission is not longer than the “validity timer for UL synchronization” referred to in the WID objective (but which still needs further discussion for specifying further details)

RAN1 respectfully requests RAN2 to prioritize the aspects related to GNSS position validity specification work.
In RAN2#116bis, following agreements were made regarding this.

· UE need to have a valid GNSS fix before going to connected. RAN2 assumes that the UE may need to re-aquire the GNSS fix right before establishing the connection (regardless if previously valid or not), if needed to avoid interruption during the connection. 

· When the GNSS fix becomes outdated in RRC_CONNECTED mode, the UE goes to IDLE mode.

As per agreement, the UE may go to IDLE mode autonomously without the knowledge of the network. There could be risk of the UE state mismatch, though this event could be infrequent. In this document, we provide details to handle UE state mismatch in this case.
2. Discussion 

As per RAN1 agreement, the recommendation is that UE reports information associated with the GNSS validity duration to the network via RRC signalling. Since UE autonomously going into IDLE mode has a consequence such as UE and network state mismatch, reporting of some information associated with the GNSS validity duration can be helpful. 
It should also considered whether such reporting of information can lead to additional signaling overhead. If there is no any UL SCH resources, how a UE can report such information. We think the UE just needs to send an indication to the network when its’ GNSS validity duration is likely to expire without additional signaling overhead, i.e., include such indication whenever there is room to include it in the available UL-SCH resource. We further provide details on this below.
The value range (X = {10s, 20s, 30s, 40s, 50s, 60s, 5 min, 10 min, 15 min, 20 min, 25 min, 30 min, 60 min, 90 min, 120 min, infinity}) defined by RAN1 for the GNSS validity duration has very large granularity and range. In IoT, RRC connections typically last 10s of seconds or minutes, and to support such a large range would require many signalling bits. Therefore, it is not sensible to use same range to report to the network. Since network would also not know the exact GNSS fix time, i.e., GNSS validity timer start time at the UE side, it is also not suitable to report the GNSS validity duration chosen by the UE.

Therefore, we suggest the UE reports the remaining duration of the GNSS validity duration to the network. The range for reporting remaining duration can be defined with more granular values, for example 4 bits range Y as shown in below.

· Y = {500ms, 1s, 2s, 3s, 4s, 5s, 6s, 7s, 8s, 9s, 10s, 15s, 20s, 25s, 30s, 1min}
In this case, the UE will report one of the values from the range Y. For example, say the UE has UL-SCH resource to transmit its UL data. At this time, the UE can evaluate if it can report one of the values from the Y as a remaining time of the GNSS validity duration. The reporting is just a 4 bits code value of the set Y. If the maximum value of the range Y is 1 min, then the threshold to report the information associated with the GNSS validity duration is 1 minute, i.e., only when the remaining time for the GNSS validity timer is less than or equal to 1 min. However, the value range can be further discussed. Note, the key intention of reporting the GNSS validity duration is to allow time for the network to ‘cleanly’ release the RRC connection avoid state mismatch between UE and network.
For this purpose, it is better to repurpose the existing AS RAI MAC CE. The benefit is that this MAC CE can be multiplexed with the UL data in the available UL-SCH resource. The reserve codepoint “11” can used to indicate the remaining duration for GNSS validity. The 4 bit in the “Quality Report” field can be repurposed to send the code point for the remaining duration. As the AS RAI MAC CE is always triggered by the upper layers (i.e., what value of AS RAI to send is not selected by MAC layer), the RRC layer can send the trigger information to the lower layers.

In the logical channel prioritization, the priority of the DCQR and AS RAI MAC control element is lower than that of the MAC control element for BSR, this MAC CE should not be adding any additional signaling overhead. 
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Figure 6.1.3.19-1: DCQR and AS RAI MAC control element

Table 6.1.3.19-1: Values for AS RAI

	Codepoint/Index
	Value

	00
	No RAI information

	01
	No subsequent DL and UL data transmission is expected

	10
	A single subsequent DL transmission is expected

	11
	Reserved Remaining GNSS Validity Time


Proposal 1 The UE reports the remaining time of the GNSS validity timer using DCQR and AS RAI MAC CE only when there is available UL-SCH resource.

Proposal 2 Define a shorter range for the remaining GNSS validity timer report.

3. Conclusion

Following proposals are made:
Proposal 1
The UE reports the remaining time of the GNSS validity timer using DCQR and AS RAI MAC CE only when there is available UL-SCH resource.
Proposal 2
Define a shorter range for the remaining GNSS validity timer report.
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