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[bookmark: _Hlk521259925]In the last RAN1 #103-e meeting, there were preliminary discussions on beam management & BWP, signaling of polarization, and some additional aspects, such as support of ATG and handheld phone in LEO, with the following agreements achieved [1].
	Agreement:
Indication of polarization information for DL and UL by the network is supported. 
· FFS: Signaling details


[bookmark: _Hlk61166965][bookmark: _Hlk61170238]In this contribution, we will share our view on support of ATG and handheld phone in LEO.
Support of ATG
As captured in the NTN WID [2], NTN work item aims to specify the enhancements identified for NR NTN especially LEO and GEO with implicit compatibility to support HAPS and ATG.
	[bookmark: _Hlk61167150]The work item aims to specify the enhancements identified for NR NTN (non-terrestrial networks) especially LEO and GEO with implicit compatibility to support HAPS (high altitude platform station) and ATG (air to ground) scenarios according to the following principles:
· FDD is assumed for core specification work for NR-NTN.
· NOTE: This does not imply that TDD cannot be used for relevant scenarios e.g. HAPS, ATG
· Earth fixed Tracking area is assumed with Earth fixed and moving cells
· UEs with GNSS capabilities are assumed.


In our understand, “implicit compatibility to support HAPS and ATG scenarios” in the WID means the enhancements for NTN can also be applicable for HAPS and ATG, although we do not need to discuss the enhancements specifically for HAPS and ATG. Furthermore, at least in principle,
· If there are several potential solutions for NTN, and some of them are more essential / important / applicable for ATG / HAPS, then these solutions should be prioritized.
Proposal 1: “implicit compatibility to support HAPS and ATG scenarios” in the WID means the enhancements for NTN can also be applicable for HAPS and ATG, although we do not need to discuss the enhancements specifically for HAPS and ATG. In principle,
· If there are several potential solutions for NTN, and some of them are more essential / important / applicable for ATG / HAPS, then these solutions should be prioritized.

In order to support HAPS and ATG scenario, the following enhancements should be supported which are essential for ATG and HAPS, and they are also beneficial for satellite application.
· Extend the value range of K1.
· [bookmark: _Hlk61168311]Support serving satellite ephemeris with instant state vectors format (Option 2).
The detailed analysis can be found in our company’s contribution under AI 8.4.1 and AI 8.4.2 respectively. 

For K1 range extension
As discussed in our company’s contribution [3], the benefits of K1 range extension were identified as following:
· Extending K1 value range is beneficial to guarantee all 32 HARQ processes’ feedback can be multiplexed in a HARQ-ACK codebook, at least for TDD or half-duplex FDD, which is important for ATG and HAPS.
· Even if UE-specific K_offset updating via high level signaling is supported, slightly extending K1/K2 value range (e.g., K1 value extend to 0..31) is also beneficial to significantly reduce the potential high level signaling overhead for frequently updating K_offset to capture rapidly changed RTT in LEO scenario.
· Not only updating K_offset but also extending K1/K2 are possible options to improve scheduling efficiency, latency performance, and HARQ process management.
· If K_offset is updated via common signaling, extension of the K1/K2 values is valuable to migrate the close/near UE problem.
Thus we suggested to extend the value range of K1 from (0..15) to (0..31).
Proposal 2: Extend the value range of K1 from (0..15) to (0..31), while keep the bit size of PDSCH-to-HARQ_feedback timing indicator field in DCI unchanged.

For serving satellite ephemeris
As discussed in our company’s contribution[4], the following two options are considered for serving satellite ephemeris broadcast by the gNB.
· Option 1: ephemeris format based orbital elements
· Option 2: ephemeris format based on instant state vectors with implicit time: e.g., instant position and instant velocity
Based on our observation, for satellite application, different forms of orbit representation can be easily translated to each other. Therefore, UE should have the capability of performing satellite orbit propagation based on any provided orbit representation at a reference time. Furthermore, both options may perform similar on the metrics of signaling overhead, complexity to implement accurate orbit propagation model, and compatibility with a potential unified ephemeris format to be used for other purposes (e.g. RRM measurements, handover, idle/inactive measurements), since the two forms of orbit representation can be easily translated to each other.
Table 1: Comparison between satellite ephemeris formats
	
	Option 1: Keplerian Orbital Elements
	Option 2: instant Cartesian State Vectors

	Signaling overhead
	Similar
	Similar

	Compatibility with HAPS and ATG scenarios
	×
	√

	Complexity to implement accurate orbit propagation model
	Similar
	Similar

	Compatibility with a potential unified ephemeris format to be used for other purposes
	Similar
	Similar



Nevertheless, in the metric of compatibility to universal scenarios (e.g., NTN, ATG, HAPS), Option 2 is superior to Option 1. Only the former solution has the ability for implicit compatibility to support HAPS and ATG scenarios, since orbit concept is meaningless in HAPS and ATG scenarios.
Thus, for serving satellite ephemeris broadcast by the gNB, we suggest to at least support instant state vectors format (Option 2).
[bookmark: _Hlk61167599]Proposal 3: For serving satellite ephemeris broadcast by the gNB, at least support instant state vectors format (Option 2).

[bookmark: _Hlk61171674]Support of handheld phone in LEO
In our view, the handheld devices are already included in the scope of NTN WI.
Coverage enhancement for the handheld devices is beneficial for NTN scenario. However, we need more discussions to identify the bottleneck channels and the gaps of coverage, to fulfill the overall requirements of a typical service such as VoIP on the metrics of data rate, latency and reliability.
Furthermore, for the enhancement solutions, both gNB/satellite and UE side solutions should be considered. The gNB or satellite can have more flexibilities compared with handled devices or smartphones, which are more limited in the physical size, battery and transmit power. At least, how much gains could be achieved at the gNB or satellite side should be clarified. We cannot afford that all the coverage enhancement effort lies on UE side.
Proposal 4: For support of handheld phone in LEO, more discussions is needed to identify the bottleneck channels and the gaps of coverage.

Conclusions
In this contribution, we share our share our view on support of ATG and handheld phone in LEO. The observations and proposals are summarised as follows:
Proposal 1: “implicit compatibility to support HAPS and ATG scenarios” in the WID means the enhancements for NTN can also be applicable for HAPS and ATG, although we do not need to discuss the enhancements specifically for HAPS and ATG. In principle,
· If there are several potential solutions for NTN, and some of them are more essential / important / applicable for ATG / HAPS, then these solutions should be prioritized.
Proposal 2: Extend the value range of K1 from (0..15) to (0..31), while keep the bit size of PDSCH-to-HARQ_feedback timing indicator field in DCI unchanged.
Proposal 3: For serving satellite ephemeris broadcast by the gNB, at least support instant state vectors format (Option 2).
Proposal 4: For support of handheld phone in LEO, more discussions is needed to identify the bottleneck channels and the gaps of coverage.
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