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In the last RAN4 meeting, LS on UE features for NR ATG was sent from RAN4 to RAN1 as follows [1]:

1. Overall Description:
In ATG deployment scenario, the distance between ATG UE and BS may achieve 250km, a large guard period is required to prevent interference from DL to UL. In RAN4#107 meeting, RAN4 is discussing possible solutions to mitigate the guard period impact. 
RAN4 agreed that TDD pattern (30D4S6U) together with the features ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ can be considered as one of possible solutions to mitigate the guard period impact for Rel-18 ATG scenario. 
UE features 26-5 ‘Increasing the number of HARQ processes’ and 26-10 ‘K1 range extension’ had been introduced by RAN1 in Rel-17 NTN. Recall the discussion of RAN1 Rel-17 NTN, RAN1 also explicitly agreed that such two UE capabilities can be used for ATG scenario. However, due to no ATG operating bands at that time, the applicable scenario of these two features didn’t include ATG scenario. 
In Rel-18 ATG WI, RAN4 has already defined ATG operating bands in TR 38.876, and it will also be specified in TS 38.101-1 and 38.104.
Considering all the information above, RAN4 would like to respectfully ask RAN1 to check that if the UE features 26-5 ‘Increasing the number of HARQ processes’ and 26-10 ‘K1 range extension’ can be used for Rel-18 NR ATG. 
2. Actions:
To RAN1
ACTION: 	RAN4 would like to respectfully ask RAN1 to check that if the UE features 26-5 ‘Increasing the number of HARQ processes’ and 26-10 ‘K1 range extension’ could be used for Rel-18 NR ATG. 

In this contribution, we discuss ‘K1 range extension’ and ‘increasing the number of HARQ processes’ for the scenario of ATG from RAN1 perspective.

Discussion
K1 range extension
The deployment scenario of ATG wasn’t excluded during the discussion of timing relationship enhancements for NTN in Rel-17.  Recall the discussion during RAN1#104-e, it was agreed that the value range of K1, which is indicated by PDSCH-to-HARQ_feedback timing indicator field in DCI is extended from (0, 15) to (0, 31). 
The motivation in ATG scenario is to better support some TDD UL/DL configurations (if introduced) in ATG scenario. For TDD pattern (30D4S6U) as illustrated in Figure 1, the distance between DL and the following first UL slot  is as large as 33 slots. If only extending value range of K1 from (0, 15) to (0, 31) as supported by NTN and HAPS is not sufficient for this TDD pattern. Therefore, the introduction of Koffset to further extend the scheduling range should be supported by ATG as well.  It should be noted that with properly scheduling, the HARQ-ACK information can still be uniformly mapped on UL-slots without extending the PDSCH-to-HARQ_feedback timing indicator field even the range is extended. Therefore, as the initial discussion and agreement on ‘K1 range extension’ is supported in ATG scenario, it can be used for Rel-18 NR ATG operating band defined by RAN4. In addition, considering the long consecutive DL slots of TDD pattern (30D4S6U), Koffset should also be supported by ATG. 


Figure 1 Illustration for K1 range
Proposal 1: ‘K1 range extension’ can be used for Rel-18 NR ATG operating band defined by RAN4. 
Observation 1: Introduction of Koffset should also be supported by ATG to support TDD pattern (30D4S6U).

Increasing the number of HARQ processes 
For NTN-HARQ, due to the stop-and-wait scheme, latency increase caused by large propagation delay results in a reduction of user throughput if 16 HARQ processes as in terrestrial network is maintained. To solve this issue, the most straightforward way is to accommodate RTD of NTN by extending the number of HARQ processes to a larger value, e.g., the maximum number of required HARQ processes for GEO (assuming 1ms slot duration and 15 kHz SCS) may be extended to approximately 600, significantly exceeding the maximum number of HARQ processes currently adopted in terrestrial networks. Considering also the power, memory limitations at the UE side as well as signalling overhead, the supported maximum number of HARQ process was agreed to be extended to 32 during the discussion of RAN1#102-e. 
For the scenario of ATG, if only 16 HARQ processes is supported the consecutive DL slots can’t be filled before any HARQ feedback carried by UL is received by the gNB if HARQ disabling will not be introduced in deployment of ATG. Therefore, increasing the number of HARQ processes to accommodate TDD pattern with large number of consecutive DL slots is essential to guarantee the DL throughput. 
Proposal 2: ‘Increasing the number of HARQ processes’ should be supported and can be used for Rel-18 NR ATG. 
Conclusions
In this contribution, the UE features of ‘K1 range extension’ and ‘increasing the number of HARQ processes’ for the scenario of ATG are discussed from RAN1 perspective. Based on our analysis, UE features of ‘K1 range extension’ and ‘increasing the number of HARQ processes’ for ATG should be also introduced. The following proposals are presented: 
Observation 1: Introduction of Koffset should also be supported by ATG to support TDD pattern (30D4S6U).
Proposal 1: ‘K1 range extension’ can be used for Rel-18 NR ATG operating band defined by RAN4. 
Proposal 2: ‘Increasing the number of HARQ processes’ should be supported and can be used for Rel-18 NR ATG. 
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