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Introduction
A RAN2-led Rel-17 Working Item on Solutions for NR to support non-terrestrial networks (NTN) was revised in RAN Plenary #88e [1]. The study item phase has identified issues and made recommendations on NR timing relationships in a TP to 38.811 agreed in RAN1#99 [2]. In this contribution, we make observations and proposals to address issues discussed in RAN1#104e and summarized in FL summary  for NTN timing relationships [3].
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MAC CE command timing relationship
This section addresses Issue #4 in FL summary in [3]. In RAN1#104e, moderator made the following recommendation:
· Companies are encouraged to provide input to RAN1#104bis-e on whether to prioritize NTN designs that support systems where DL and UL are aligned at the gNB.
RAN1#103e made agreement 
Denote by K_mac a scheduling offset other than K_offset:
· If downlink and uplink frame timing are aligned at gNB: 
· For UE action and assumption on downlink configuration indicated by a MAC-CE command in PDSCH, K_mac is not needed. 
· For UE action and assumption on uplink configuration indicated by a MAC-CE command in PDSCH, K_mac is not needed.

What needs to be discussed is the common TA which is not constant for DL-UL subframe timing alignment at the gNB. The UE will need to get indication on common TA in NTN SIB at time n  and predict and pre-compensate the change in common TA for UL transmission at time n+K. This discussed in our contribution in AI 8.4.2 on “Enhancements on UL Time and Frequency Synchronisation for NR-NTN”  [4].  

K1/K2 range extension
This section addresses Issue #7 in [3]. The following agreement was made in RAN1#104e:
· For unpaired spectrum, extend the value range of K1 from (0..15) to (0..31) 
· FFS: Whether there is an impact on the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI.
There is no need to change the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI with extend the value of K1 to (0 .. 31) if 32 HARQ process IDs are supported. 
Observation 1: Assuming the maximum supported HARQ process number is up to 32 HARQ processes as agreed in RAN1#102e, it is not necessary to extend the bit size of PDSCH-to-HARQ_feedback timing indicator field in DCI.  
Proposal 1: There is no impact on the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI with K1 range increased to 32 with indication of INTEGER (0..31) in dl-DataToUL-ACK field in PUCCH-Config.

Start of RAR window
This section addresses Issue #10 in [3]. The following moderator recommendation was made in RAN1#104e:
On the start of RAR window, companies are encouraged to conduct more investigations and provide input to RAN1#104bis-e, taking into account the following observation:
· UE specific RTT can be used to determine the start of PDCCH monitoring for RAR window, which can be equivalently achieved if the determination of the start of RAR window is based on DL timing.
The gNB does not know the UE-specific RTT from UE to gNB via satellite relay unless the portion of UE-specific RTT over the service link is reported. This knowledge is not necessary assuming that the common TA corresponding to the portion of UE-specific RTT over the feeder link is broadcast to UE. It should still be further discussed  that the common TA which is not constant and would need to be determined in UE as discussed in our contribution in AI 8.4.2 on “Enhancements on UL Time and Frequency Synchronisation for NR-NTN”  [4]. The UE needs to offset the start of the RAR window by the UE-specific RTT to take into account the RTT following RACH preamble transmission. This avoids un-necessary attempts by UE to detect the RAR before the RACH preamble can reach the gNB and a corresponding RAR scheduled by gNB can reach the device.
Proposal 2: UE specific RTT can be used to determine the start of PDCCH monitoring for RAR window, which can be equivalently achieved if the determination of the start of RAR window is based on DL timing and common TA corresponding to the portion of UE-specific TA on the feeder link is known to the UE.
 
PDCCH ordered PRACH
This section addresses Issue #11 in FL summary in [3]. The following moderator recommendation was made in RAN1#104e: 
· On PDCCH ordered PRACH timing relationship, interested companies are encouraged to provide input to RAN1#104bis-e, taking into account the fact that network may not know which PRACH occasion is selected by the UE according to UE’s “next available PRACH occasion” and thus would need to perform additional blind detection if enhancement is not introduced.
The maximum differential delay within a cell is 10.3 ms assuming max foot print size (edge to edge) regardless of the elevation angle of 3500 km (TR 38.821 Table 4.2-2). The gNB can then assume that the maximum ambiguity for the next RO would be upper bounded by 10.3 ms assuming the common TA and further assuming the RTT to the nearest beam edge. It is up to the gNB to configure ROs for PDCCH order RACH. If gNB configure ROs once every 10 ms or so, the ambiguity can be removed all together; if it configure ROs once every 5 ms, then two blind decoding attempts may be needed. Hence, it can be left to the network to configure PDCCH ordered RACH resources to mitigate blind detection attempts at the gNB.
Proposal 3: Blind detection of PDCCH ordered RACH is supported without new enhancements. 

Conclusion
In this contribution, we summarize issues and discuss impact on specifications for solutions for NR timing relationships. 
Observation 1: Assuming the maximum supported HARQ process number is up to 32 HARQ processes as agreed in RAN1#102e, it is not necessary to extend the bit size of PDSCH-to-HARQ_feedback timing indicator field in DCI.  
Proposal 1: There is no impact on the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI with K1 range increased to 32 with indication of INTEGER (0..31) in dl-DataToUL-ACK field in PUCCH-Config.
Proposal 2: UE specific RTT can be used to determine the start of PDCCH monitoring for RAR window, which can be equivalently achieved if the determination of the start of RAR window is based on DL timing and common TA corresponding to the portion of UE-specific TA on the feeder link is known to the UE.
Proposal 3: Blind detection of PDCCH ordered RACH is supported without new enhancements. 
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