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 Introduction
This contribution will discuss the corrections on IoT-NTN enhancement, and provide the text proposal for TS 36.321 [1].
 Discussion
[bookmark: _Hlk70498098]During the discussion in R18, RAN1 agreed that the GNSS measurement gap or timer is equal to the latest reported GNSS position fix time duration for measurement if it is not configured by eNB:
	RAN1#112b-e Agreement
For the GNSS measurement gap aperiodically triggered with MAC CE, the duration for the GNSS measurement gap can be configured by eNB.
· The gap duration is equal to the latest reported GNSS position fix time duration for measurement when the duration for GNSS measurement gap is not included in the configuration by eNB.

RAN1#113 Agreement
For NB-IoT and eMTC, at least for the case where the network configuration does not include a periodicity (if supported), for autonomous GNSS re-acquisition, the UE may re-acquire GNSS autonomously during GNSS measurement timer, the start time of the autonomous GNSS measurement timer is based on the original GNSS validity duration.
· FFS: additional delay and details of delay (if any), e.g. delay can be zero or can be equal to/larger than the duration X where UL transmission can be allowed after original GNSS validity duration expires without GNSS re-acquisition.
· Note1: Autonomous GNSS re-acquisition mechanism is enabled or disabled by network.
· Note2: The length of GNSS measurement timer can be configured by network and the length of GNSS measurement timer is equal to the latest reported GNSS position fix time duration for measurement when the length of GNSS measurement timer is not configured
· Note3: The autonomous GNSS re-acquisition can be periodic in certain conditions without further spec impact

RAN1#114 Agreement
Network can configure the length for GNSS measurement gap via a 4-bit field with component values [1,2,3,4,5,6,7,13,19,25,31] second.
· FFS: other component values
· Note: RAN2 can further discuss whether separate configurations are needed for GNSS measurement gap and GNSS measurement timer, and whether the configuration is by RRC or MAC CE


Observation 1: RAN1 agreed that the GNSS measurement gap or timer is equal to the latest reported GNSS position fix time duration for measurement if it is not configured by eNB.
During RAN2 discussion, RAN2 agreed to introduce one GNSS Measurement Command MAC CE in TS 36.321 [1] to trigger the UE to perform GNSS measurement or configure GNSS measurement gap for UE-autonomous measurement, which is differentiated by a Type field in MAC CE.
	[bookmark: _Toc155956016]6.1.3.22	GNSS Measurement Command MAC Control Element
The GNSS Measurement Command MAC Control Element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-1.
It has a fixed size and consists of a single octet defined as follow (Figure 6.1.3.22-1):
-	T: The Type field is a flag indicating UE is triggered by network to perform GNSS measurement or just a GNSS measurement gap length is provided for UE-autonomous measurement. The T field set to "0" indicates UE needs to perform GNSS measurement with the GNSS measurement gap length configured in this MAC CE. The T field set to "1" indicates the GNSS measurement gap length configured in this MAC CE needs to be stored and used for the subsequent UE-autonomous GNSS measurement;
-	R: Reserved bit, set to 0;
-	GNSS Measurement Gap Length: the field corresponds to the configuration of GNSS measurement gap length as shown in Table 6.1.3.22-1. The length of the field is 4 bits.

Figure 6.1.3.22-1: GNSS Measurement Command MAC control element
Table 6.1.3.22-1: Values of GNSS Measurement Gap Length field
	Codepoint/Index
	Value [seconds]

	0000
	1

	0001
	2

	0010
	3

	0011
	4

	0100
	5

	0101
	6

	0110
	7

	0111
	13

	1000
	19

	1001
	25

	1010
	31

	1011-1111
	Reserved





In clause 5.27 of TS 36.321 [1], the behaviour when receiving GNSS Measurement Command MAC CE is specified as follows.
	[bookmark: _Toc155955985]5.27	GNSS measurement
The network may request a NB-IoT UE, a BL UE or a UE in enhanced coverage in a non-terrestrial network to perform GNSS measurement or configure a GNSS measurement gap for UE autonomous GNSS measurement by sending the GNSS Measurement Command MAC CE described in clause 6.1.3.22.
The MAC entity shall:
-	if the MAC entity receives a GNSS Measurement Command MAC CE:
-	indicate the GNSS measurement gap length configuration to upper layers;
-	if the Type field indicates network-triggered GNSS measurement:
-	indicate to upper layers a request to perform GNSS measurement.


Based on the current text, we understand it means the GNSS measurement gap length is always configured in GNSS Measurement Command MAC CE. However, RAN1 agreements indicate that the GNSS measurement gap length can be not configured by eNB. 
Therefore, we think that the UE behaviors when receiving a GNSS Measurement Command MAC CE without GNSS measurement gap length and when not receiving GNSS Measurement Command MAC CE are missed.
· When receiving a GNSS Measurement Command MAC CE without GNSS measurement gap length: 
· If the Type field is set to "0", UE needs to perform GNSS measurement with the GNSS measurement gap length which is equal to the latest reported GNSS position fix time duration for measurement.
· In this case, we understand the Type field will not be set to "1", because it is not necessary to send a MAC CE without GNSS measurement gap for UE-autonomous GNSS measurement.
· When not receiving a GNSS Measurement Command MAC CE:
· The UE will not perform GNSS measurement triggered by network;
· If UE-autonomous GNSS measurement is enabled (i.e. gnss-AutonomousEnabled is configured, as specified in TS 36.331 [2]), UE will use the latest reported GNSS position fix time duration for measurement as GNSS measurement gap for subsequent UE-autonomous GNSS measurement.
However, the UE behaviors when not receiving a MAC CE is not specified as legacy. If GNSS Measurement Command MAC CE is not received, the MAC layer will not indicate the GNSS measurement gap length to the upper layer. We think the UE behavior in this case should be clarified in RRC spec TS 36.331 [2], i.e. if the gap length is not indicated by lower layers, the latest reported GNSS position fix time duration for measurement is used as an autonomous gap. 
Based on the above analysis, we prefer to capture the UE behaviors when receiving a GNSS Measurement Command MAC CE without GNSS measurement gap length in clause 5.27, and we provide the text proposal in Annex.
Proposal 1: RAN2 capture the UE behaviors when receiving a GNSS Measurement Command MAC CE without GNSS measurement gap length in clause 5.27.
Proposal 2: RAN2 agree the TP for TS 36.321 in Annex.

 Conclusion
Here are the observation and proposals for IoT-NTN enhancement.
Observation 1: RAN1 agreed that the GNSS measurement gap or timer is equal to the latest reported GNSS position fix time duration for measurement if it is not configured by eNB.
Proposal 1: RAN2 capture the UE behaviors when receiving a GNSS Measurement Command MAC CE without GNSS measurement gap length in clause 5.27. 
Proposal 2: RAN2 agree the TP for TS 36.321 in Annex.
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Annex: TP for TS 36.321
-----------------Start of the Changes-------------------
5.27	GNSS measurement
The network may request a NB-IoT UE, a BL UE or a UE in enhanced coverage in a non-terrestrial network to perform GNSS measurement or configure a GNSS measurement gap for UE autonomous GNSS measurement by sending the GNSS Measurement Command MAC CE described in clause 6.1.3.22.
The MAC entity shall:
-	if the MAC entity receives a GNSS Measurement Command MAC CE:
-	if the GNSS measurement gap length is included:
-	indicate the GNSS measurement gap length configuration to upper layers;
-	else
-	indicate the GNSS measurement gap length which is equal to the latest reported GNSS position fix time duration for measurement to upper layers;
-	if the Type field indicates network-triggered GNSS measurement:
-	indicate to upper layers a request to perform GNSS measurement.
-----------------End of the Changes-------------------
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