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Introduction
In RAN1#106-e, the following agreement was made. 
	Agreement:
UE-specific TA reporting is supported in IoT-NTN
· FFS: Detailed contents of report


Based on the FFS and FL summary R1-2108637, the following discussions are needed.
· UE specific TA
· NPDCCH order to NPRACH
· NPUSCH using PUR

Discussion
UE specific TA
UE-specific TA reporting intends to enhance scheduling in RRC_CONNECTED to avoid UL-DL collisions. The remaining issue is FFS: detailed contents of the report. The main contentions are 1) UE-specific TA or 2) UE location. However, reporting UE location may need user consent. See below.
	Agreements in RAN2#115-e
If SA3 replies with concern on reporting UE location with any granularity during initial access, RAN2 will revisit agreement/solution for reporting UE location during initial access.


RAN2 has agreed to send a new LS to SA3 for the need of NTN specific user consent for obtaining UE location by gNB. See more details in [AT115-e] [102] [NTN] LCS aspects (Qualcomm). It is reasonable to wait for this LS’s outcome.
[bookmark: _Toc82802847]Contents of UE-specific TA report shall wait for the outcome of the LS to SA3 to ensure whether user consent for obtaining UE location by gNB is needed.
The following RAN2#115-e agreements in NR over NTN could be reused: 
1. UE specific TA reporting during RACH procedure is enabled/disabled by SI
2. the content of UE specific TA pre-compensation reported in RA procedure using MAC CE is UE specific TA
3. the Event-triggers for reporting information about UE specific TA are based on TA values
4. 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
5. 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.
6. If the reported content of information about UE specific TA is UE location information in connected mode, RRC signalling is used to report
7. 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
8. If the reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE is used to report.
[bookmark: _Toc82802848]For UE-specific TA report, RAN2#115-e agreements in NR over NTN shall be reused, e.g., 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.

NPDCCH order to NPRACH
As shown in R1-2108637 we quote, at the GTW session of Aug 18, 2021, it was recommended to wait for some time for NR NTN to converge on this issue. In RAN1#106-e, a related agreement has been made. See below. 
	Agreement in RAN1#106-e for NR over NTN
For random access procedure initiated by a PDCCH order received in downlink slot , UE determines the next available PRACH occasion after uplink slot  to transmit the ordered PRACH.
· Note: The UE’s TA is based on the RAN1#104bis-e agreement on Timing Advance applied by an NR NTN UE given by  , where  is assumed for PDCCH ordered PRACH.
· FFS: Which value of  should be applied
· FFS: Whether the  timing relationship is impacted by UE behavior within or after the validity duration.


Considering that the PDCCH order and the NPDCCH order share the same concerns and possible solutions, it is reasonable to reuse the above agreement. To make it clear, we repeat the problem statement and the possible solutions based on our previous contribution, given below.
Problem statement
When a PDCCH order is requested by an eNB, UE shall be ready at the time of 8 subframes after receiving the PDCCH order. However, regarding a TA value that shall be applied for the NPRACH transmission, the additional offset shall be provided for the UE to postpone an NPRACH occasion selection to have additional preparing time and to prevent blinding decoding at the eNB side due to lack of timing advance information used by the UE.
Possible solutions
if a random-access procedure is initiated by a "PDCCH order" ending in subframe n, the UE shall, if requested by higher layers, start transmission of the random-access preamble at the end of the first DL subframe n + k_2 + K_offset, where K_offset is provided by the eNB via system information.
[bookmark: _Toc82802849]For an NPDCCH order to NPRACH, introduce K_offset to start transmission of the random-access preamble at the end of the first DL subframe n + k_2 + K_offset. FFS: Which value of K_offset should be applied.

NPUSCH using PUR
Note that RAN2#115-e has an agreement related to PUR. See below.
	Agreement in RAN2#115-e
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.


For LEO scenarios, considering both earth-moving and earth-fixed cells, pre-configured uplink resource (PUR) may not have valid timing advance and UL frequency pre-compensation in RRC_IDLE. However, during the period when ephemeris, GNSS, and common TA are still valid in RRC_IDLE, it is feasible to support PUR in LEO scenarios.
[bookmark: _Toc82802850]For LEO scenarios, PUR may be feasible during the period when UE has valid information about satellite ephemeris, GNSS, and common TA parameters in RRC_IDLE. 
For the GEO scenario, considering only earth-fixed cells and stable satellite location, PUR shall be supported.
[bookmark: _Toc82802851]PUR for NB-IoT over NTN shall be supported at least for the GEO scenario.
To make this issue clear, we repeat our previous contribution for the problem statement and possible solutions.
Problem statement
If the UE has initiated an NPUSCH transmission using pre-configured 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 with duration given by higher layer parameter pur-SS-window-duration. 
However, the configured pur-SS window may start too early that UE may not receive the corresponding NPDCCH.
Possible solutions 
Introduce one additional scheduling offset provided by NW or determined by UE, associated with RTT. 
If the UE has initiated an NPUSCH transmission using pre-configured 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 + K_RTTwith duration given by higher layer parameter pur-SS-window-duration, where K_RTT is an estimate of UE-eNB RTT.
[bookmark: _Toc82802852]To support PUR in GEO-based NTN, if the UE has initiated an NPUSCH transmission using pre-configured 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 + K_RTT, where K_RTT is an estimate of UE-eNB RTT.

Group WUS
As shown in RP-212609, TSG RAN would also like to emphasize that work to support WUS in IoT NTN is ongoing, with RAN2 concluding the existing WUS mechanism can be reused without enhancement. TSG RAN would therefore like to ask TSG SA, SA2, CT, CT1 to ensure WUS is supported.
[bookmark: _Toc82802796]RAN1 shall ensure whether Group WUS and WUS can be supported 
In Rel-16, a Group WUS is used to wake up all group WUS UEs monitoring the same WUS resource if more than one UE group occupies the WUS resource. for Rel-16 group WUS UEs. It can be used for system information update. 
However, considering the maximum differential delay within one cell is 10.3ms for GEO, some UEs may not wake up in time if there are only 10 NB-IoT DL subframes between the end of the maximum duration of NWUS and the first associated NB-IoT paging occasion subframe. See below.
	3GPP TS 36.213 V16.6.0
A NB-IoT UE using NWUS can assume there are at least 10 NB-IoT DL subframes between the end of the maximum
duration of NWUS and the first associated NB-IoT paging occasion subframe.
3GPP TR 38.821 V16.1.0
Note that the maximum differential delay within one cell is 10.3ms for GEO and 3.18ms for LEO. 


[bookmark: _Toc82802853]An NB-IoT over NTN UE using NWUS shall assume there are at least X NB-IoT DL subframes between the end of the maximum duration of NWUS and the first associated NB-IoT paging occasion subframe. FFS: the value of X. 

Conclusion
In this contribution, we have the following observations
Observation 1	RAN1 shall ensure whether Group WUS and WUS can be supported
Based on observations, the following proposals are made
Proposal 1	Contents of UE-specific TA report shall wait for the outcome of the LS to SA3 to ensure whether user consent for obtaining UE location by gNB is needed.
Proposal 2	For UE-specific TA report, RAN2#115-e agreements in NR over NTN shall be reused, e.g., 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.
Proposal 3	For an NPDCCH order to NPRACH, introduce K_offset to start transmission of the random-access preamble at the end of the first DL subframe n + k_2 + K_offset. FFS: Which value of K_offset should be applied.
Proposal 4	For LEO scenarios, PUR may be feasible during the period when UE has valid information about satellite ephemeris, GNSS, and common TA parameters in RRC_IDLE.
Proposal 5	PUR for NB-IoT over NTN shall be supported at least for the GEO scenario.
Proposal 6	To support PUR in GEO-based NTN, if the UE has initiated an NPUSCH transmission using pre-configured 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 + K_RTT, where K_RTT is an estimate of UE-eNB RTT.
Proposal 7	A NB-IoT over NTN UE using NWUS shall assume there are at least X NB-IoT DL subframes between the end of the maximum duration of NWUS and the first associated NB-IoT paging occasion subframe. FFS: the value of X.
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