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1. Introduction
In RAN1#106-e, companies are invited to contribute on the following points in RAN1#106b-e meeting. The objective of this document is to provide our view of Rel-17 UE features for NR NTN.


2. Discussion
General
Through the NTN WI in Rel-17, we have pointed out many times that satellite and HAPS have different characteristics and RAN1 should be careful when we use the terminologies “NTN” and/or “satellite” because it may imply the inclusion/exclusion of HAPS. RAN1 should make sure that the terminology is correctly used in the feature list in order to avoid giving a wrong message to outside 3GPP. 
[bookmark: _Hlk83920164]
Observation 1: RAN1 should make sure that the terminology “NTN” and “satellite” are correctly used in the feature list.
· NTN includes HAPS: terminology “NTN” implies that the sentence applies to both satellite and HAPS
· Satellite excludes HAPS:  terminology “satellite” implies that the sentence does not apply to HAPS


Consequence if the feature is not supported by the UE for 26-1, 26-2 and 26-3
Considering the deployment of HAPS, the distance between gNB and UE is normally designed to satisfy the TN NR maximum distance, i.e. less than 100km. It is therefore still possible for every Release-17 UEs (and pre-release-17 UEs as well) to access the NTN (i.e. HAPS) network without 26-1 capability. The current sentence “Release 17 UE cannot access NTN” is not correct and the modification should be applied. Similarly, the current sentence for 26-3 seems to mean that every single NTN access has a large propagation delay, but obviously this does not apply to HAPS.  

Furthermore, the moving speed of HAPS aircraft is rather slow compared with satellites, thus the level of suffered doppler shift is almost same as TN. Therefore, it is not always required for Release 17 UEs (and even pre-release-17 UEs) to equip 26-2 for HAPS deployment scenarios.  The current sentence “Release 17 UE cannot access NTN” is not correct as well. 
Given the arguments above, we propose the following modifications: 

Proposal 1: Modify the “Consequence if ~” columns of 26-1 and 26-2 as below.
· Release 17 UE cannot access satellite.

Proposal 2: Modify the “Consequence if ~” column of 26-3 as below.
· Due to large propagation delay in some scenarios of NTN the UE RAR is not expected within a few milliseconds like in TN. The UE does not need to monitor the PDCCH for RAN right after transmitting RA Preamble.

[bookmark: _its42qf80jxr]
[bookmark: _xhvoqxbresjm]Mandatory/Optional for 26-1, 26-2, 26-3 and 26-6
It is not appropriate to define any features as Mandatory in Release-16 and later because UEs are always allowed not to implement. NTN is no exception to this rule. Furthermore, these features are not always necessary for HAPS as explained earlier. Thus, just saying “Mandatory” is a bit strong and does not address our concerns very well. We propose to apply conditional mandatory for this case, i.e. these futures can be mandatory for Release-17 UE supporting satellite access such as LEO and GEO.

Proposal 3: 
· Mandatory/Optional column for 26-1, 26-2 and 26-3, either Alt 1 or Alt 2 should be applied: 
· Alt 1: Optional without capability signaling. For UE supporting satellite access, UE shall support this FG.
· Alt 2: Optional without capability signaling. For UE supporting satellite band(s), UE shall support this FG.
· Mandatory/Optional column for 26-6, either Alt 1 or Alt 2 should be applied: 
· Alt 1: Optional with capability signaling. For UE supporting satellite access, UE shall indicate this Feature Group is supported.
· Alt 2: Optional with capability signaling. For UE supporting satellite band(s), UE shall indicate this FG is supported.
· Note: the choice of Alt may be up to other working groups, e.g. RAN4. If satellite access is completely associated with band definition, Alt 2 is a better choice. 
· 


3. Conclusion
Our observations and proposals are summarized below:

Observation 1: RAN1 should make sure that the terminology “NTN” and “satellite” are correctly used in the feature list.
· NTN includes HAPS: terminology “NTN” implies that the sentence applies to both satellite and HAPS
· Satellite excludes HAPS:  terminology “satellite” implies that the sentence does not apply to HAPS

Proposal 1: Modify the “Consequence if ~” column of 26-1, 2-2 and 2-3 as below.
· Release 17 UE cannot access satellite.

Proposal 2:Modify the “Consequence if ~” column of 26-3 as below.
· Due to large propagation delay in some scenarios of NTN the UE RAR is not expected within a few milliseconds like in TN. The UE does not need to monitor the PDCCH for RAN right after transmitting RA Preamble.

Proposal 3: 
· Mandatory/Optional column for 26-1, 26-2 and 26-3, either Alt 1 or Alt 2 should be applied: 
· Alt 1: Optional without capability signaling. For UE supporting satellite access, UE shall support this FG.
· Alt 2: Optional without capability signaling. For UE supporting satellite band(s), UE shall support this FG.
· Mandatory/Optional column for 26-6, either Alt 1 or Alt 2 should be applied: 
· Alt 1: Optional with capability signaling. For UE supporting satellite access, UE shall indicate this Feature Group is supported.
· Alt 2: Optional with capability signaling. For UE supporting satellite band(s), UE shall indicate this FG is supported.
· Note: the choice of Alt may be up to other working groups, e.g. RAN4. If satellite access is completely associated with band definition, Alt 2 is a better choice. 

In addition, the modified UE feature table is captured in the following pages for your reference.

26. NR_NTN_solutions
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 26. NR_NTN_solutions
	26-1
	Uplink Time pre-compensation
	1. UE specific TA calculation in RRC_IDLE and RRC_INACTIVE states based on its GNSS-acquired position and the serving satellite ephemeris.
2. UE specific TA calculation in RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris..
3. UE applies common TA according to the parameters provided by the network (if any)
4. For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops
	
	No
	No
	Release 17 UE cannot access NTN satellite
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	An NTN UE is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris..
	Mandatory 

[Alt 1: Optional without capability signaling. For UE supporting satellite access, UE shall support this FG.

Alt 2: Optional without capability signaling. For UE supporting satellite band(s), UE shall support this FG.]


	 26. NR_NTN_solutions
	26-2
	Uplink Frequency/Doppler pre-compensation
	1. In RRC_IDLE and RRC_INACTIVE states calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
2. in RRC_CONNECTED states, calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
	
	No
	No
	Release 17 UE cannot access NTN satellite
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	An NR NTN UE shall be capable of at least using its acquired GNSS position and satellite ephemeris to calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
	Mandatory 

[Alt 1: Optional without capability signaling. For UE supporting satellite access, UE shall support this FG.

Alt 2: Optional without capability signaling. For UE supporting satellite band(s), UE shall support this FG.]

	 26. NR_NTN_solutions
	26-3
	Start of RAR window
	1. estimate of UE-gNB RTT
2. delaying the start of ra-ResponseWindow 
3. delaying the start of msgB-ResponseWindow
	26-2
	No
	No
	[bookmark: _Hlk83921424]Due to large propagation delay in some scenarios of NTN the UE RAR is not expected within a few milliseconds like in TN. The UE does not need to  monitor the PDCCH for RAN right after transmitting RA Preamble.
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	
	Mandatory 

[Alt 1: Optional without capability signaling. For UE supporting satellite access, UE shall support this FG.

Alt 2: Optional without capability signaling. For UE supporting satellite band(s), UE shall support this FG.]

	 26. NR_NTN_solutions
	26-4
	UE reporting of information about the UE specific TA pre-compensation
	1. The exact content of UE reporting of information about the UE specific TA pre-compensation
2. frequency of the reports
4. granularity of the reported content
	26-2
	Yes
	No
	
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	
	[Optional]

	 26. NR_NTN_solutions
	26-5
	Increasing the number of HARQ processes
	1. The maximal supported HARQ process number is 32 for both UL and DL
2. Support on the maximal HARQ process number is up to UE capability
	
	Yes
	No
	Increasing the number of HARQ processes avoids HARQ stalling, 
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	
	Optional

	 26. NR_NTN_solutions
	26-6
	HARQ CODEBOOK Enhancement
	1. Enhancement on Type-2 HARQ codebook in NTN
2. Enhancement on Type-1 HARQ codebook in NTN
	
	Yes
	No
	
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	
	Mandatory 

[Alt 1: Optional with capability signaling. For UE supporting satellite access, UE shall indicate this Feature Group is supported.

Alt 2: Optional with capability signaling. For UE supporting satellite band(s), UE shall indicate this FG is supported.]

	 26. NR_NTN_solutions
	26-7
	NTN Performance enhancement
	1. The maximum number of supported aggregation factor (i.e., pdsch-AggregationFactor) for DL PDSCH is [X]
FFS: X = 8, 16 or 32
	
	Yes
	No
	Particularly beneficial  in case HARQ feedback is disabled
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	
	Optional

	 26. NR_NTN_solutions
	26-8
	Support of polarization signalling in NR NTN
	1. UE polarization capability (RHCP, LHCP, Linear)
2. Polarization information for UL may be indicated in SIB by the network
3. UE assumes a same polarization for UL and DL, when the UL polarization information is absent.
	
	No
	No
	
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	
	Optional
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