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[bookmark: clause4][bookmark: _Toc2086441]1	Introduction
In RAN#95-e WI was extended for 1 quarter. In WI Exception [1] it is stated:
	...
Remaining open issues on RAN4 RF and RRM core requirements:
RF part: the following open issues need to be addressed: 
· SAN (Satellite access node): OBUE and SEM requirements (R4-2207456)
· NTN capable UE: REFSENS and OOBB for band n256; exception cases for UE coexistence requirement for band n256, n255 (details refer to R4-2207416)
RRM part: least the following open issues need to be resolved
· Measurement procedure requirements
· Measurement with multiple SMTCs 
· Measurement requirements for UE supporting 2 measurement gaps 
For both parts: Clarifications of missing values in [], resolving some TBD, FFS, and possible TR/TS inconsistencies
...



In this contribution we focus on the latter part in [1], clarifications of missing values in [], resolving some TBD, FFS, and possible TR/TS inconsistencies.
2	Discussion
In the WF the following items are listed as items to be discussed in the performance part: “Issue 1-2: The clarification on NTA,UE-specific and NTA,common” and “Issue 1-3, The clarification on downlink timing of the reference cell”, [2]. There are also editor notes in CR:s [3] and [4].
2.1		The clarification on NTA,UE-specific and NTA, common.
In WF on GNSS-related and timing requirements for NR NTN it is stated [3]:
	...
Issue 1-2: The clarification on NTA,UE-specific and NTA,common.
· Continue the discussion in performance part
· Option 1: (Apple, Huawei, Ericsson, ZTE, LGE)
· Use the definition agreed in RAN1 for NTA,UE-specific and NTA,common, and no need to have additional clarification on NTA,UE-specific and NTA,common.
· Option 2: (Qualcomm, THALES)
· A time reference for the UL transmit timing requirement is the downlink timing of the reference cell minus (N_TA + N_{TA,UE-specific} +N_{TA,common} + N_{TA,offset}) x T_c where
· Reference timing of downlink is the DL slot corresponding to UL slot index where UE transmits the UL signal/channel.
· Reference timing of N_{TA,UE-specific} is S3 + S4, where
· for S3, the slot when the UL transmission is supposed to arrive at the target satellite based on provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and Eckstein Hechler based propagator model
· for S4, the slot when the DL transmission corresponding to the reference timing of downlink is supposed to arrive at the target satellite based on actual received time of the slot and provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and Eckstein Hechler based propagator model
· Reference timing for N_{TA,common}, F3+F4, is derived according to N_{TA, common} related parameters broadcasted within a validity duration.
· Note that downlink frame boundary should also be adjusted according to open-loop TA control related parameters provided by serving cell.
· Option 4: (CMCC, Xiaomi)
· The NTA,UE-specific and NTA,common should be ideal value, no estimation or calculation error will be included.
· Reference timing for NTA,UE-specific and NTA,common is the slot when UL transmission is supposed to arrive at the target satellite based on true satellite position.
...



RAN1 are developing clarification on NTA,UE-specific and NTA,common. What is in specification is the following in TS 38.211 [4]:

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;
-	 is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation if configured, otherwise ;
[bookmark: _Hlk86996296]-	 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.
RAN1 is actively working with the question. In previous RAN1 meeting Ericsson proposed, for TS 38.211 [5]:
--------------------------------- Start of TP for 3GPP TS 38.211 ---------------------------------
4.3.1	Frames and subframes
<Unchanged Text Omitted>

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;
-	 is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation if configured, otherwise ;
-	 is computed by the UE to pre-compensate for the two-way delay between the UE and the serving satellite, based on UE position and serving satellite-ephemeris-related higher-layers parameters if configured, otherwise .
--------------------------------- End of TP for 3GPP TS 38.211 ----------------------------------

and for TS 38.213 [5]
--------------------------------- Start of TP for 3GPP TS 38.213 ----------------------------------
4.2	Transmission timing adjustments
<Unchanged Text Omitted>
Using higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation, if configured, the UE shall determine  to pre-compensate the two-way transmission delay between the satellite and the uplink time synchronization reference point as follows:
The one-way transmission delay function  gives the distance at time  between the satellite and the uplink time synchronization reference point divided by the speed of light and is defined as

where  is the epoch time of the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation and ,  and .
For transmission of UL slot , the UE shall determine the  that corresponds to the two-way transmission delay , where
· 
· 
·  is the transmission time of the corresponding DL slot  from the uplink time synchronization reference point.

---------------------------------- End of TP for 3GPP TS 38.213 ----------------------------------

The text proposals were no agreed, but they show sufficient proof of RAN1 activity.
Observation 1: RAN1 are working on clarifications in TS 38.211 and TS 38.213 regarding  and .
Proposal 1: Add any clarifications regarding  and  in RAN1 specification.
2.2		The clarification on downlink timing of the reference cell.
In WF on GNSS-related and timing requirements for NR NTN it is stated [3]:
	...
Issue 1-3: The clarification on downlink timing of the reference cell.
· Continue the discussion on the clarification on downlink timing of the reference cell in performance part.
...



The issue is if clarification on the slot index for the downlink reference timing is needed or not. In thread #221 in RAN4#102-e Qualcomm stated [6]: 
“...because a gap between DL slot and UL slot for the same slot index can be more than 500 ms and 20 ms for GEO and LEO, respectively”.
Ericsson think the legacy definition of downlink timing is clear for us. There is no need to add the clarification on the slot index. This is also developed by Apple in [6]
“...Our reason is: like in legacy TN TDD case, the slot index for DL slot and UL slot also depends on the TDD configuration, i.e., depends on the slots number between DL and UL, but RAN4 didn’t capture such correspondence between a specific DL slot and UL slot in the requirements. Moreover, in legacy TN timing, the UL slot (of same index as DL slot) could also be up to 2 slot advanced from the DL slot with the same index, but we didn’t specify which actual UL slot could use this DL slot to determine the UL timing. In short, like the legacy RAN4 requirement, the DL reference timing can only focus on the DL reception timing of first path of reference cell without considering the UL transmission.”
Observation 2: the legacy RAN4 requirement, the DL reference timing can only focus on the DL reception timing of first path of reference cell without considering the UL transmission.
Proposal 2: No need to add further clarification downlink timing of the reference cell.
3	Summary
Observation 1: RAN1 are working on clarifications in TS 38.211 and TS 38.213 regarding  and .
Proposal 1: Add any clarifications regarding  and  in RAN1 specification.
Observation 2: The legacy RAN4 requirement, the DL reference timing can only focus on the DL reception timing of first path of reference cell without considering the UL transmission.
Proposal 2: No need to add further clarification downlink timing of the reference cell.
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