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1. Introduction
The following agreements were made in RAN2#115-e regarding IoT-NTN.

	RAN2#115-e Agreements:
•	Start of ra-ResponseWindow is delayed by an offset. Postpone discussion on the offset value until further agreements regarding RACH are made in RAN1.
•	If the start of the RA Response window is accurately compensated by UE-eNB RTT and no extension of repetition is required, there is no need to extend the ra-ResponseWindowSize for IoT NTN.
•	Start of mac-ContentionResolutionTimer is delayed by an offset, (assumed equal to UE-eNB RTT). This can be revisited if RAN1 decides something that requires to change this. 
•	If the start of mac-ContentionResolutionTimer is accurately compensated by UE-eNB RTT and no extension of repetition is required, there is no need to extend the mac-ContentionResolutionTimer for IoT NTN.
•	From RAN2 perspective, for UE with UE-specific pre-compensation as a baseline it is up to eNB implementation to ensure sufficient time on UE side for the Msg3 transmission for IoT NTN.
•	RAN2 assumes that TA information (FFS what) reporting by the UE on network enabling will be needed in IoT NTN. Expect RAN1 need to progress on this, and can maybe reuse NR NTN progress. FFS in which message this is provided.
•	UE-eNB RTT is taken into account when calculating the (UL) HARQ RTT timer. 
•	RAN2 assumes that sr-ProhibitTimer need to be extended. Postpone treatment of sr-ProhibitTimer values until the NR NTN details have been decided.
•	From RAN2’s perspective, delayed start of pur-ResponseWindowTimer with UE-eNB RTT can be supported. This can be revised if RAN1 finds issues to support PUR that are not small.
•	pur-ResponseWindowSize is not extended for IoT NTN.
•	SPS is supported without modification for IoT NTN.
•	RAN2 confirm the SI agreement that the value range of the RLC t-Reordering timer will be extended to support IoT NTN.
•	Do not extend the PDCP discardTimer for NB-IoT over NTN. 
•	FFS whether to extend the PDCP discardTimer for eMTC over NTN. 
•	Do not extend PDCP t-Reordering for IoT NTN.



In this paper we discuss some UP impacts, in particular for TA reporting, and for RLC.


2. Discussion
2.1 UE specific TA reporting
The following agreements were made in RAN2#115-e in the context of NR NTN UE specific TA reporting:
	Agreements:
1.	UE specific TA reporting during RACH procedure is enabled/disabled by SI (FFS for RACH in connected mode)
1.	In the MAC specification section 5.1.5, delay the start of ra-ContentionResolutionTimer by the UE-gNB RTT (i.e. sum of UE's TA and K_mac)

Agreements via email - from offline 106:
1.	The content of UE specific TA pre-compensation reported in RA procedure using MAC CE is UE specific TA (this can be revisited after receiving RAN1 response).
2.	Reporting on the information about UE specific TA in connected mode is supported, FFS via RRC signalling or MAC CE
3.	Event-triggers for reporting on the information about UE specific TA in connected mode is supported. FFS on the details. Confirmation by RAN1 is also needed
4.	If configured, the UE shall report information of the UE specific TA pre-compensation to the target cell during the random access. FFS if a new indication in RRC reconfiguration with sync is needed or not (besides the SIB indication carried in HO command on whether TA report is enabled/disabled in the target cell).
5.	Information about UE specific TA pre-compensation is not reported in RA procedures triggered due to “Request for Other SI”

Agreements via email - from offline 106 second round:
1.	The event-triggers for reporting information about UE specific TA are based on TA values (confirmation from RAN1 is needed)
2.	A TA offset threshold can be used for event-triggered reporting, at least the offset threshold can be between current information about UE specific TA and the last successfully reported information about UE specific TA
3.	The event-triggers for reporting information about UE specific TA based on time threshold is not supported in NTN.
4.	No new indication in RRC reconfiguration with sync is needed to configure the UE to report information about UE specific TA in handover procedure (besides the SIB indication carried in HO command on whether TA report is enabled/disabled in the target cell).

Agreements via email - from offline 106 third round:
1.	Under the work assumption "the UE location information cannot be reported in connected mode", the content of UE specific TA reported in connected mode is UE specific TA pre-compensation(for the details of the TA value, confirmation from RAN1 is needed).
2.	If the reported content of information about UE specific TA is UE location information in connected mode, RRC signalling is used to report.

Agreements online:
1.	Under the work assumption "the UE location information can be reported in connected mode", for TA reporting purposes in connected mode, the network can configure the UE to send either the UE specific TA pre-compensation (for the details of the TA value, confirmation from RAN1 is needed) or the UE location information
Working Assumption:
1.	If the reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE is used to report



For IoT NTN, most of the above agreements may be re-used, while others are not relevant (for example agreements related to on-demand SI are clearly irrelevant to IoT-NTN). 

However, with regard to location reporting in RRC Connected, NB-IoT has some specific considerations because AS security is not active in RRC Connected. Due to this we think that, regardless of the outcome of the NR discussion, NB-IoT cannot support reporting of detailed location information in RRC Connected. At best, we may be able to support “coarse” location information with granularity of several kilometres.

Proposal 1: At least for NB-IoT, detailed location information cannot be reported in RRC_CONNECTED.

For eMTC these issues doesn’t exist and we may be able to follow NR agreements if it is decided to report location information in RRC Connected. However, consideration should be give to whether it is better to have a common design between NB-IoT and eMTC, or whether to have a common design between NR and eMTC.

Observation 1: For eMTC it may be possible to follow NR agreements, and we should discuss whether it is better to have a common design between NR and eMTC or between NB-IoT and eMTC. 

Proposal 2: FFS for eMTC whether to report detailed location information in RRC_CONNECTED

Another issue for NB-IoT is that there is currently no measurement reporting in RRC_CONNECTED. To introduce reporting for location information or TA-compensation information in general using RRC signalling implies introducing the measurement control and reporting framework which has so far not been required. We expect this to be too much of an impact and would therefore recommend that, for NB-IoT a common design for RACH and RRC_CONNECTED is adopted – i.e. to use MAC CE for reporting of TA compensation information regardless of whether this is “coarse” location information or whether it is TA pre-compensation value. Note that in NR it has so far only been agreed that MAC CE is used for reporting TA value. Depending on the progress in RAN1 this might need to be revisited if e.g. coarse location is to be reported.

Proposal 3: For NB-IoT, a new MAC CE is used for reporting of UE specific TA and is used for both reporting during RACH procedure and reporting in RRC_CONNECTED.

Again, for eMTC this is not an issue but we should consider whether to have common agreements between NR and eMTC or between NB-IoT an eMTC.

Proposal 4: For eMTC, a new MAC CE is used for reporting of UE specific TA during RACH procedure. FFS how to report in RRC_CONNECTED.

2.2 RLC impacts
In [2] we discuss the impact of long propagation delays to RLC in the context of NR NTN. We think the same problems exist for NB-IoT and eMTC. 

For NB-IoT the traffic patterns are in general more closely suited to UM RLC or are small infrequent amounts of data which are very delay tolerant, therefore we expect there to be less of an issue in this respect. If something requires to be reliably delivered we may use UM RLC with HARQ feedback. 

For eMTC this is perhaps more of an issue. For very long propagation delays as is the case with GEO satellites, the RLC RTT will be extremely long which would suggest unacceptable UE memory requirement or very low throughput rates supported when using RLC AM (i.e. because the L2 buffer size is directly proportional to RTT). 

Based on the observations in [2] we think similar proposals can be made for IoT NTN.

Proposal 5: RLC UM provides a best effort solution in Rel-17.

Proposal 6: RAN2 to discuss how to support RLC AM in Rel-17.
· RLC RTT value to be used in L2 buffer requirement calculations.
· Whether data rate limitation needs to be specified.
· How to minimise protocol stalling due to unreliable feedback.



3. Conclusion

In this contribution we have considered UP impacts for support of IoT NTN and make the following proposals:

Proposal 1: At least for NB-IoT, detailed location information cannot be reported in RRC_CONNECTED.

Observation 1: For eMTC it may be possible to follow NR agreements, and we should discuss whether it is better to have a common design between NR and eMTC or between NB-IoT and eMTC. 

Proposal 2: FFS for eMTC whether to report detailed location information in RRC_CONNECTED

Proposal 3: For NB-IoT, a new MAC CE is used for reporting of UE specific TA and is used for both reporting during RACH procedure and reporting in RRC_CONNECTED.

Proposal 4: For eMTC, a new MAC CE is used for reporting of UE specific TA during RACH procedure. FFS how to report in RRC_CONNECTED.

Proposal 5: RLC UM provides a best effort solution in Rel-17.

Proposal 6: RAN2 to discuss how to support RLC AM in Rel-17.
· RLC RTT value to be used in L2 buffer requirement calculations.
· Whether data rate limitation needs to be specified.
· How to minimise protocol stalling due to unreliable feedback.
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