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1	Introduction
The work item on solutions for NR to support non-terrestrial networks (NTN) was approved at RAN#86 and the latest version of the work item description can be found in [1].
In this contribution, we discuss maintenance issues for Rel-17 NR NTN.
2	38.211: Correction of timing advance description + alignment to 38.331
The following is an excerpt of TS 38.211 [3], clause 4.3.1:
[bookmark: _Toc19796379][bookmark: _Toc26459605][bookmark: _Toc29230249][bookmark: _Toc36026508][bookmark: _Toc45107347][bookmark: _Toc51774016][bookmark: _Toc106014705]TS 38.211:
4.3.1	Frames and subframes


Downlink, uplink, and sidelink transmissions are organized into frames with  duration, each consisting of ten subframes of  duration. The number of consecutive OFDM symbols per subframe is . Each frame is divided into two equally-sized half-frames of five subframes each with half-frame 0 consisting of subframes 0 – 4 and half-frame 1 consisting of subframes 5 – 9.
There is one set of frames in the uplink and one set of frames in the downlink on a carrier. 

Uplink frame number  for transmission from the UE shall start  before the start of the corresponding downlink frame at the UE where
-  and  are given by clause 4.2 of [5, TS 38.213], except for msgA transmission on PUSCH where  shall be used;
-	 given by clause 4.2 of [5, TS 38.213] is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation if configured, otherwise ;
[bookmark: _Hlk86996296]-	 given by clause 4.2 of [5, TS 38.213] is computed by the UE based on UE position and serving-satellite-ephemeris-related higher-layers parameters if configured, otherwise .



Figure 4.3.1-1: Uplink-downlink timing relation.


Clause 4.3.1 specifies the timing advance of uplink frame number i relative to the corresponding downlink frame. This could be interpreted as that the timing advance  need only be updated for each uplink frame. Since the length of a frame is 10 ms, and the timing drift rate in NTN can be close to 100 ppm, the timing error during the frame could increase as much as 1 µs, or 31Ts. This is more than the transmit timing accuracy tolerance specified in clause 7.1C.2 of 38.133 [2], which is between 22Ts and 29Ts depending on SCS.
Further, TS 38.213 , clause 4.2 [5] specifies that a TAC (timing advance command) applies from the beginning of a certain slot relative to when the TAC is received, regardless of frame boundaries. Therefore, the notion in TS 38.211 [3] that the uplink-downlink timing relation applies for frame start is misleading both for TN and NTN.
[bookmark: _Toc127536759]Clause 4.3.1 in TS 38.211 could incorrectly be interpreted as that the timing advance  need only be updated for each uplink frame, i.e., every 10 ms.
[bookmark: _Toc127536760]In 10 ms, the timing drift in NTN can be up to 31Ts, which is more than the transmit timing accuracy tolerance specified in TS38.133.
[bookmark: _Toc127536761]The timing of when a timing advance command is applied is defined on slot level (regardless of slot boundaries) both for TN and NTN. 
Therefore, it should be clarified that the relation between downlink and uplink timing applies for each uplink slot. This can be done e.g. as follows:
TS 38.211:
4.3.1	Frames and subframes
<unchanged text omitted>

Uplink frameslot number  for transmission from the UE shall start  before the start of the corresponding downlink frameslot, or before the start of a corresponding hypothetical downlink slot if there is no corresponding actual downlink slot (i.e., if µ is different for UL and DL) at the UE where
<unchanged text omitted>


Note: This does not mean that the UE must necessarily update its transmit timing for every slot, but rather that the reference timing (relative to which the timing accuracy requirements in 38.133 [2] are defined) is defined based on the  for each slot start, not for each frame start.
In addition, in clause 4.3.1 of TS 38.211 [3], there are references to parameters TACommon, TACommonDrift, and TACommonDriftVariation but the parameters are called ta-Common, ta-CommonDrift and ta-CommonDriftVariant in TS 38.331 [6]. The names should be aligned with TS 38.331 [6].
We propose the following:
[bookmark: _Toc127536865]Conclude that for NTN, the relation between downlink and uplink timing applies for each uplink slot.
[bookmark: _Toc127536866]Adopt the draft CR to TS 38.211 provided in R1-2301741.

3		38.212: Alignment to 38.331
In clause 7.3.1.2.3 of TS 38.212 [4], there is a reference to parameter harq-ProcessNumberSizeDCI-1-2-r17 but the parameter is called harq-ProcessNumberSizeDCI-1-2-v1700 in TS 38.331 [6].
[bookmark: _Toc127536867]Adopt the draft CR to TS 38.212 provided in R1-2301742.

4		38.213: Missing parameter dl-DataToUL-ACK-v1700
When Rel-17 NTN was introduced in 38.213 [5], the parameter dl-DataToUL-ACK-r17 was introduced to extend the range of K1 from (0..15) to (0..31). However, when the parameter was introduced in 38.331 [6], it was renamed dl-DataToUL-ACK-v1700 (probably since parameter dl-DataToUL-ACK-r17 already existed). This name change has not been reflected in 38.213 [5].
The following is an excerpt from clause 6.3.2 of TS 38.331 [6]:
	dl-DataToUL-ACK, dl-DataToUL-ACK-DCI-1-2
List of timing for given PDSCH to the DL ACK (see TS 38.213 [13], clause 9.1.2). The field dl-DataToUL-ACK applies to DCI format 1_1 and the field dl-DataToUL-ACK-DCI-1-2 applies to DCI format 1_2 (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13], clause 9.2.3). The dl-DataToUL-ACK-v1700 is applicable for NTN and dl-DataToUL-ACK-r17 is applicable for up to 71 GHz. If dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-r17 or dl-DataToUL-ACK-v1700 is signalled, UE shall ignore the dl-DataToUL-ACK (without suffix). The value -1 corresponds to "inapplicable value" for the case where the A/N feedback timing is not explicitly included at the time of scheduling PDSCH. The fields dl-DataToUL-ACK-r17 and dl-DataToUL-ACK-DCI-1-2-r17 are only applicable for SCS of 480 kHz or 960 kHz.



Therefore, dl-DataToUL-ACK-v1700 should be added in 38.213 [5] where applicable.
[bookmark: _Toc127536868]Adopt the draft CR to TS 38.213 provided in R1-2301743.

Conclusion
In the previous sections, we discuss maintenance issues for NR NTN. We made the following observations: 
Observation 1	Clause 4.3.1 in TS 38.211 could incorrectly be interpreted as that the timing advance  need only be updated for each uplink frame, i.e., every 10 ms.
Observation 2	In 10 ms, the timing drift in NTN can be up to 31Ts, which is more than the transmit timing accuracy tolerance specified in TS38.133.
Observation 3	The timing of when a timing advance command is applied is defined on slot level (regardless of slot boundaries) both for TN and NTN.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Conclude that for NTN, the relation between downlink and uplink timing applies for each uplink slot.
Proposal 2	Adopt the draft CR to TS 38.211 provided in R1-2301741.
Proposal 3	Adopt the draft CR to TS 38.212 provided in R1-2301742.
Proposal 4	Adopt the draft CR to TS 38.213 provided in R1-2301743.
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