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Introduction
The primary RAN1 UE features for Release-17 NR from WI rapporteurs were initially summarized in [1]. The UE features on NR NTN were discussed in RAN1 #106b-e meeting, where the agreements were made in Section 6 of [2]. 

In this contribution, we provide our views on the RAN1 UE features on NR NTN. 
Discussion 
The feature 26-1 was agreed [2] as baseline for NR NTN as uplink time pre-compensation. It was agreed that an NR NTN UE, in RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED state, pre-compensates time advance in any uplink transmissions including PRACH. 

Similarly, it was agreed that an NR NTN UE, in RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED state, pre-compensates frequency offset to counter service link Doppler shift. The acquisition of service link Doppler shift is based on UE’s acquired GNSS position and satellite ephemeris. 

In other words, a UE always pre-compensates both time and frequency offset for any of its uplink transmissions, where the amount of time advance and frequency offset to be pre-compensated is based on UE’s acquired GNSS position and satellite ephemeris. Hence, it is preferred to combine feature 26-2 to feature 26-1. The combined feature name could be “uplink pre-compensation”. 

Proposal 1: Merge feature 26-2 to feature 26-1 and rename feature 26-1 as “uplink pre-compensation”. 

A potential feature 26-3 is named as “enhancement on the timing relationship”. The components of this feature include estimate of UE-gNB RTT, delaying the start of ra-ResponseWindow and msgB-ResponseWindow. It is open whether this feature is merged with feature 26-1. In our view, this feature should not be merged with feature 26-1. Feature 26-1 is related to uplink transmissions pre-compensation, while feature 26-3 is related to the downlink reception of the RA response or msgB response. 

The estimate of UE-gNB RTT is equal to the sum of UE’s full TA and . The acquisition of UE’s full TA is achieved by feature 26-1. The  is indicated by network as system information. The estimate of UE-gNB RTT is used to determine the offset of ra-ResponseWindow” or “msgB-ResponseWindow”. 

The same  is also used in determining the activation time for downlink configuration MAC CE. Hence, the component of “delaying the UE action and assumption on downlink configuration indicated by a MAC-CE common in PDSCH” should be also included in the feature. 

Proposal 2: Introduce feature 26-3 of “enhancement on the timing relationship with ”, which includes the components 
1). reception of  via system information 
2). estimate of UE-gNB RTT and delaying the start of ra-ResponseWindow and/or msgB-ResponseWindow by estimated UE-gNB RTT
3). delaying the UE action and assumption on a downlink configuration carried by MAC CE command by  if it is indicated.

According to NR NTN timing relationship enhancement, UE will receive cell specific  and apply it in various timing relationship enhancements, e.g., the transmission timing of DCI scheduled PUSCH (including CSI on PUSCH), the transmission timing of RAR grant scheduled PUSCH, the first transmission opportunity of PUSCH in configured grant type 2, the transmission timing of HARQ-ACK on PUCCH (including to MsgB), the CSI reference resource timing, the transmission timing of aperiodic SRS, MAC CE activation time for TA command, PDCCH ordered PRACH, etc. 

Hence, a new feature of enhancing on the timing relationship with cell specific  is needed. This feature has the components of receiving of cell specific  and applying this cell specific  in various timing relationships including the scheduling of PUSCH, PUCCH, PDCCH ordered PRACH, CSI reference resource, transmission of aperiodic SRS, and MAC CE activation time for TA command. This feature is related to scheduling slot adjustment, which is independent of uplink transmission pre-compensation. Hence, this feature is preferred not to be merged with feature 26-1. 

Proposal 3: Introduce a new feature of “enhancing on the timing relationship with cell specific ”, which includes the components:
· reception of cell specific  via system information
· delaying the scheduling of PUSCH, PUCCH, PDCCH ordered PRACH, CSI reference resource, transmission of aperiodic SRS, MAC CE activation time for TA command. 

In [2], feature 26-5 mentions that the maximal supported HARQ process number is 32 for both UL and DL. Although it was agreed in NTN, the maximal supported HARQ process number is up to 32, it is possible that the maximal supported HARQ process number of a UE can be between 16 and 32, based its capability. Furthermore, the maximal supported HARQ process number can be different for UL and for DL. Hence, it is preferred to make this feature more flexible. We could modify the component to “the maximal supported HARQ process number is [X] for UL and [Y] for DL.” 

Proposal 4: In feature 26-5, the component is modified to “the maximal supported HARQ process number is [X] for UL and is [Y] for DL”.

In [2], feature 26-6 is still open. We think this feature is related to feedback disabled HARQ processes. Specifically, it was agreed to reduce codebook size with HARQ-ACK codebook only including HARQ-ACK of PDSCH with feedback enabled HARQ processes for Type-2 HARQ codebook in NTN. Also, it was agreed that a UE is expected to receive a PDCCH carrying the DCI for a HARQ process with disabled HARQ feedback, after  after the reception of the last PDSCH or slot-aggregated PDSCH for the given HARQ process. 

Overall, we do not think this feature is related to uplink transmission pre-compensation, and hence, it is a separate UE feature. 

Proposal 5: Introduce feature 26-6 “Type-2 HARQ codebook enhancement”, with components:
· reducing codebook size with HARQ-ACK codebook only including HARQ-ACK of PDSCH with feedback enabled HARQ processes.
· receiving PDCCH carrying the DCI for a HARQ process with disabled HARQ feedback, after  after the reception of the last PDSCH or slot-aggregated PDSCH for the given HARQ process.

In [2], feature 26-6a is still open. We think this feature is related to feedback disabled HARQ processes. So far, we have two potential enhancements for Type-1 HARQ codebook. 

The first potential enhancement is HARQ codebook construction when DCIs carrying feedback disabled and feedback enabled HARQ processes are detected by UE. There are two options to be down-selected: Option 1 is that UE reports NACK only for feedback disabled HARQ process regardless of decoding results of corresponding PDSCH. Option 2 is that UE reports ACK/NACK for feedback disabled HARQ process depending on decoding results of corresponding PDSCH. Note that Option 2 is legacy approach, and it does not enhance Type-1 HARQ codebook. 

The second potential enhancement is HARQ codebook transmission when only DCIs carrying feedback disabled HARQ process is detected by UE. There are two options to be down-selected: Option 1 is that UE reports HARQ-ACK and Option 2 is that UE skips HARQ-ACK reporting when the feedback is carried by PUCCH. Note that Option 1 is legacy approach, and it does not enhance Type-1 HARQ codebook. 

It is possible that Type-1 HARQ codebook is not enhanced, depending on the latest RAN1 agreements. Hence, we propose to hold the discussion on the component of “enhancement on Type-1 HARQ codebook in NTN” in feature 26-6a, until RAN1 makes new agreements on Type-1 HARQ codebook. 

Proposal 6: Hold the discussion on the component of “enhancement on Type-1 HARQ codebook in NTN” in feature 26-6a until RAN1 makes new agreements on Type-1 HARQ codebook. 

In [2], feature 26-7 is proposing a UE capability of receiving PDSCH with aggregation factor larger than or equal to 8. However, the feature name of “NTN performance enhancement” is too broad. Hence, we prefer to modify the feature name to reflect the exact capability, e.g., “increasing the aggregation factor of PDSCH transmission”. 

It is agreed that the maximum number of supported aggregated factor for PDSCH is [X], where the value of X is open between 8, 16, 32. If it is finally agreed that X is 8, then we do not need this feature at all. Hence, we propose to hold the discussion of feature 26-7, until RAN1 makes new agreements on the aggregation factor of PDSCH transmission. 

Proposal 7: Hold the discussion on feature 26-7 until RAN1 makes new agreements on the aggregation factor of PDSCH transmission. 

Conclusion 
We discussed Rel-17 NR NTN UE features. Our proposals are as follows:

Proposal 1: Merge feature 26-2 to feature 26-1 and rename feature 26-1 as “uplink pre-compensation”.

Proposal 2: Introduce feature 26-3 with name “enhancement on the timing relationship with ”, which includes the components 
1). reception of  via system information 
2). estimate of UE-gNB RTT and delaying the start of ra-ResponseWindow and/or msgB-ResponseWindow by estimated UE-gNB RTT
3). delaying the UE action and assumption on a downlink configuration carried by MAC CE command by  if it is indicated. 

Proposal 3: Introduce a new feature of “enhancing on the timing relationship with cell specific ”, which includes the components:
· reception of cell specific  via system information
· delaying the scheduling of PUSCH, PUCCH, PDCCH ordered PRACH, CSI reference resource, transmission of aperiodic SRS, MAC CE activation time for TA command. 

Proposal 4: In feature 26-5, the component is modified to “the maximal supported HARQ process number is [X] for UL and is [Y] for DL”.

Proposal 5: Introduce feature 26-6 “Type-2 HARQ codebook enhancement”, with components:
· reducing codebook size with HARQ-ACK codebook only including HARQ-ACK of PDSCH with feedback enabled HARQ processes.
· receiving PDCCH carrying the DCI for a HARQ process with disabled HARQ feedback, after  after the reception of the last PDSCH or slot-aggregated PDSCH for the given HARQ process.

Proposal 6: Hold the discussion on the component of “enhancement on Type-1 HARQ codebook in NTN” in feature 26-6a until RAN1 makes new agreements on Type-1 HARQ codebook. 

Proposal 7: Hold the discussion on feature 26-7 until RAN1 makes new agreements on the aggregation factor of PDSCH transmission. 
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