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1	Introduction
In RAN#86, a SI was approved to determine and evaluate the minimum necessary specification updates to introduce NB-IoT/eMTC support for non-terrestrial networks (NTN), The description for the SI was updated in RAN#90 [1] and it was agreed to use the existing work on NR NTN captured in TR 38.821 [2] as a baseline. In RAN#92-e, a follow up WI was approved to specify NB-IoT/eMTC support for Non-Terrestrial Networks. The objectives of this WI within the context of or this paper are as follows:
Specify the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements, according to Section 8 in TR 36.763:
-	Architecture:
-	Support for EPC
-	Mobility and Tracking Area:
-	Enhancements to tracking area management using the earth-fixed TA concept, considering both hard-switch and soft-switch options, where in the soft-switch option the network may broadcast more than one Tracking Area Code per PLMN.
-	Support of legacy (Rel-16) cell selection/reselection mechanisms without major enhancements. Minor adjustments to existing mobility mechanisms, such as a new parameter values, change to timing etc. can be considered to adapt functionality to NTN.
In RAN plenary, the following issues were listed as open issues (exception sheet in RP-220943 [3]): 
· Prediction of discontinuous coverage: 
· Address the FFS regarding signalled ephemeris type (FFS if two, three of four types and the details on semantics); 
· Address the FFS whether epoch time could be optional and be implicitly derived when not provided; 
· Address the FFS whether in addition to BCCH provide the option to share the information by dedicated RRC signalling; 
· Address the FFS whether anything need to be specified for AS-NAS interaction while the UE is out of coverage. 
· If time allows, address the open issue on an additional parameter for further enhanced spatial coverage prediction (like satellite footprint reference point on ground, satellite coverage radius); Parameters for prediction of discontinuous coverage and handling of the new SIB;
· GNSS Position Validity: Address Signalling details including value range of GNSS position validity remaining time for reporting to the network;
· Location Reporting: Address the FFS on UE location information reporting

In this contribution we aim to resolve the issues not related to discontinuous coverage and focus on control plane issues.  

[bookmark: _Ref178064866]2	Discussion
2.1	Location reporting
The reporting of location information has several considerations that need to be taken in to considerations, which include security reasons, proper network functionality, difference between NB-IoT and LTE-M. Given that AS security is not mandatory for NB-IoT, but is mandatory for LTE-M, we think that there can be differences with regards to the reporting of location information. 
NB-IoT
Several LSes have been received regarding location reporting. In SA2 reply [3], CT1 reply [4], SA3 reply [5] and RAN3 reply [6], the main takeaways are: 
· SA3 states that the privacy concerns on location reporting are not different for an NB-IoT UE. 
· SA2 and RAN3 states that not receiving location report for NB-IoT is not optimal but acceptable. 
· Location reporting over NAS is neither feasible in Rel-17 timeframe and may not resolve the problems. 
Together, this leads points towards the fact that location report should not be reported for NB-IoT in Rel-17. 
[bookmark: _Toc101829375]No location reporting is pursued for NTN NB-IoT in Rel-17.

LTE-M 
For LTE-M, where security is mandatory, the possibility of providing location reporting may still be pursued. In NR NTN, the following was agreed in RAN2#117-e: 
Agreements:
1. RAN2 reconfirms that, in connected mode, UE location information can be sent to the NG-RAN. FFS if full UE location information based on user consent or coarse UE location information.
2. Send a new LS to SA3 indicating that if NTN specific User Consent for sending fine UE location information (full GNSS coordinates) will not be available in Rel-17, RAN2 will consider the solution where, upon network request, after AS security/connected mode is established, a UE can report its coarse UE location information (coarse GNSS coordinates) to the NG-RAN, with a possible reported value referring to "no coarse GNSS location available" (which the UE can set if it cannot/does not want to provide its coarse GNSS coordinates); and asking SA3 to come back to RAN2 if they have any concerns."

The location reporting can be beneficial for many different use cases, one of them being for beam-coverages that extended multiple countries and for use cases like VoIP, where legal intercept etc would be required, which can be enabled by the use of location reporting. 
However, as has been heavily discussed during throughout Release 17, the reporting of the location is sensitive information, thus to protect the user it could be enough to only allow the reporting of coarse location info. This can help mitigate the problem that is mentioned in the received LSes from SA2 [3] and RAN3 [6]. 
[bookmark: _Toc101829376]The reporting of coarse location is supported for LTE-M.
To further protect a UE, the location can be reported only if the location info is available at the UE, which is similar to how it has been specified for the case of SON/MDT and as agreed in NR NTN (see agreements above). An example of SON/MDT, can be seen in the following excerpt from 36.331: 
------------ EXCERPT ------------
1>	if the includeLocationInfo is configured in the corresponding reportConfig for this measId or if purpose for the reportConfig associated with the measId that triggered the measurement reporting is set to reportLocation; and detailed location information that has not been reported is available, set the content of the locationInfo as follows:
2>	include the locationCoordinates;
2>	if available, include the gnss-TOD-msec, except if purpose for the reportConfig associated with the measId that triggered the measurement reporting is set to reportLocation;
2>	include the verticalVelocityInfo, if available;
------------ EXCERPT ------------
We think that since location reporting may not be deemed essential but an important feature nonetheless, it can be delivered through already defined Request/Request. One such procedure that already exists is the UEInformationRequest/UEInformationResponse framework. 
[bookmark: _Toc101829377]Coarse location is only reported when location info is available through UEInformationRequest/Response.

Another alternative could be for location to be reported in relevant RRC messages such as RRCConnectionResumeComplete, RRCConnectionReestablishmentComplete or RRCEarlyDataComplete messages. However, with the limited time available to discuss these details we believe that these can be postponed for future releases. 
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc101829378]Coarse location in other RRC messages can be considered for future releases.
2.2	GNSS position validity
In last meeting the following agreement was taken, which was based on earlier RAN1 agreements: 
· P2: RAN2 will follow the RAN1 agreement that UE will report the remaining GNSS validity duration to the network. FFS: value range (not clear if the values of RAN1 agreement can be used). FFS which message. 

There are many ways in the remaining GNSS validity duration can be reported and RAN1 did discuss different alternatives. These different alternatives include reporting time duration, time stamps in MAC or RRC etc. 
There are many ways in which one can optimize the signalling to make it very precise, but RAN1 have already discussed and agreed on a reporting range which included considerations on the time between the measurement and the report. We think that reporting the remaining GNSS validity duration can be done in RRC through msg5. This means that for RRC Setup and RRC Resume, the remaining GNSS validity duration is reporting in the respective Complete message. 
[bookmark: _Toc101829379]Report remaining GNSS validity duration in RRCConnectionComplete or RRCResumeComplete.

For the value range, RAN1 suggested the following 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}
to keep it simple, the values that have been given by RAN1 can be used as is. It was mentioned that random access can take a long time, thus the time between performing the GNSS measurement, and when the UE has connected can be quite long- but that was already considered by RAN1.  
[bookmark: _Toc101829380]UE reports one of the values that RAN1 provided {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}.
The reporting of the GNSS validity duration should be mandatory for the UE, but the reporting should be configurable by the network. This can be done either through a flag in SIB2 or in the new NTN SIB. Similar to the TA reporting configuration being in SIB2, we think that the flag to configure GNSS validity duration reporting can be in SIB2. 
[bookmark: _Toc101829381]Configuring reporting of GNSS validity duration is done through a flag in SIB2.


2.3	Uplink sync validity timer
In RAN2#116bis-e the following was agreed: 
· When SI used for UL synch (pre-compensation) is no longer valid, the UE autonomously tunes away and re-aquires the required SI, and then comes back. FFS whether anything additional is needed.

And in the current 36.331, T317 and T318 timers have been defined that capture the behaviour, where the T317 is started based on the reading of SIB31. 
Furthermore, it was also agreed that SIB31 can be provided during handovers: 
· All parameters needed to access the target cell are included in RRCReconfiguration message for handover. 
· For simplicity, the whole SIBXX structure is included in RRCReconfiguration message for handover.

This means that when the UE performs a handover, a T317 timer needs to be started similar to when the UE performs initial access to a cell. However, if the handover fails, the UE would need to re-read the SIB31 in order to re-start the timer. 
[bookmark: _Toc101531079][bookmark: _Toc101829387]If the UE needs to restart T317 for target cell at handover, the UE would need to re-read SIB31 of source cell if handover fails.
To avoid these type of extra procedures that will take time, we propose that we enable the possibility of modelling the T317 and T318 to be associated to a specific cell. This enables the current procedures to be maintained. Also note that while most T3XX timers have only a single instance, in NR there are for instance multiple T310 timers either associated with SpCell or PCell. 
[bookmark: _Toc101829382]Timer T317 and T318 are associated with a specific cell.
For the editor’s note: 
Editor’s Note: Editor: FFS whether a new timer T318 is signalled or the value signalled for T310 is used.
While it might seem simple and reasonable to use the T310 value for the timer T318, it would not be such a good idea to force the network to use the same value. The reason is because the timers are very different from the perspective of the UE actions performed. T310 is a buffer for the UE to regain signal strength to the cell, while T318 is a timer for the UE to read system information. A network could potentially need to have a low T310 to quickly trigger RLF, but have a longer period to allow UE to read SIB31 (especially if SIB31 is not signalled often). 
[bookmark: _Toc101829383]T318 is separately RRC configured.
For the value range, we need to look at the potential time that it would take to read system information. For LTE-M the SI periodicity has a value range:
SI-Periodicity-r12 ::=		ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512}

The time for the UE to read SIB31 is fairly non-trivial. This is because the frequency in which the System Information can be read depends on both the SI periodicity, when the different redundancy versions are scheduled during the SI periodicity and how many repetitions there are for each SI transmission. In the end this means that reading system information can be below 50 ms in good conditions up to in order of seconds in bad coverage and a lot of repetitions. Since the range of possible times for reading system may vary a lot, it would seem more useful to instead consider how long the network would like to allow the UE to tune away in order regain synch through reading SIB31. In this sense the possible values can be similar to T310 timer. This means that the possible values can be: 
LTE-M: 
t310-r9								ENUMERATED {ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},
t310-v1330							ENUMERATED {ms4000, ms6000}	OPTIONAL	-- Need ON
By removing the largest value we get 8 values for T318 {0, 50, 100, 200, 500, 1000, 2000, 4000}, which would be reasonable times for the network. 
NB-IoT: 
t310-r13							ENUMERATED {ms0, ms200, ms500, ms1000, ms2000, ms4000, ms8000},
Similarly, the same values can be used but making sure that there are 8 values, we get: {0, 100, 200, 500, 1000, 2000, 4000, 8000}. 
For T318 we thus propose 
[bookmark: _Toc101829384]For LTE-M the T318 timer value range shall be {0, 50, 100, 200, 500, 1000, 2000, 4000}.
[bookmark: _Toc101829385]For NB-IoT the T318 timer value range shall be {0, 100, 200, 500, 1500, 2000, 2000, 4000, 8000}

2.4	k-Mac
In 36.331 the filed description for k-Mac says:
k-Mac
Scheduling offset used when downlink and uplink frame timing are not aligned at the eNB, see TS 36.213 [23]. Unit in number of slots for a given subcarrier spacing.
If the field if absent, the UE uses the (default) value of 0.
But there is no definition in 36.213 (nor in 36.211) of uplink and downlink frame timing at the eNB, all there is is:
[bookmark: _Hlk86623247]If the UE has initiated a PUSCH transmission using preconfigured uplink resource ending in subframe n, the UE shall monitor the MPDCCH UE-specific search space in a search space window starting in subframe n+4+Kmac with duration given by higher layer parameter pur-MPDCCH-SS-window-duration where  is provided by higher layer parameter K-mac, otherwise .
And:
[bookmark: _Hlk86623436][bookmark: _Hlk86623421]If the UE has initiated a NPUSCH transmission using preconfigured uplink resource ending in subframe n, the UE shall monitor the NPDCCH UE-specific search space in a search space window starting in subframe n+4+Kmac with duration given by higher layer parameter pur-SS-window-duration, where  is provided by higher layer parameter K-mac, otherwise .
Thus, we suggest removing the reference to the L1 spec. or move it to after the “Scheduling offset”.
[bookmark: _Toc101829386]Discuss the reference to the L1 spec in the k-Mac field description. Remove the reference to the L1 spec or move it to after “Scheduling offset”. 

3 Conclusion
In the previous sections we made the following observations: 
Observation 1	If the UE needs to restart T317 for target cell at handover, the UE would need to re-read SIB31 of source cell if handover fails.


Based on the discussion in the previous sections we propose the following:
Proposal 1	No location reporting is pursued for NTN NB-IoT in Rel-17.
Proposal 2	The reporting of coarse location is supported for LTE-M.
Proposal 3	Coarse location is only reported when location info is available through UEInformationRequest/Response.
Proposal 4	Coarse location in other RRC messages can be considered for future releases.
Proposal 5	Report remaining GNSS validity duration in RRCConnectionComplete or RRCResumeComplete.
Proposal 6	UE reports one of the values that RAN1 provided {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}.
Proposal 7	Configuring reporting of GNSS validity duration is done through a flag in SIB2.
Proposal 8	Timer T317 and T318 are associated with a specific cell.
Proposal 9	T318 is separately RRC configured.
Proposal 10	For LTE-M the T318 timer value range shall be {0, 50, 100, 200, 500, 1000, 2000, 4000}.
Proposal 11	For NB-IoT the T318 timer value range shall be {0, 100, 200, 500, 1500, 2000, 2000, 4000, 8000}
Proposal 12	Discuss the reference to the L1 spec in the k-Mac field description. Remove the reference to the L1 spec or move it to after “Scheduling offset”.
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