3GPP TSG-RAN WG2 Meeting #106	R2-1907970
Reno, USA, 13 – 17 May 2019	


Agenda item:	11.6.4
Source:	Nokia (Email discussion rapporteur)
Title:		Report of email discussion [105bis#25][NR/NTN] - service continuity scenarios (Nokia)

WID/SID:	FS_NR_NTN_solutions - Release 16
Document for:	Discussion and Decision
1	Introduction
The email discussion is to agree on a TP that captures the NTN-TN service continuity scenarios and use cases with UE characteristics. 
[105bis#25][NR/NTN] – service continuity scenarios (Nokia)
-	Capture the service continuity scenarios between NT and T, use cases, and UE type architectures 
	Intended outcome: Agreeable TP 
	Deadline: Thursday 2019-05-02

This document provides a draft TP to TR 38.821 for companies to review and provide their inputs for an agreeable TP.
2	Discussion
In [1] which was treated during RAN2#105bis, the NTN-TN service continuity aspects are explained. It also provides the mapping of agreed NTN use cases with NTN-TN service continuity use cases and UE characteristics that are practical and relevant to consider. The TP below captures a typical example of NTN-TN mobility with considerations about UE characteristics and frequency band of operation for a given NTN-TN service continuity use case captured in the table below.
If companies think that any other aspect related to service continuity that is not included in the TP should also be considered, then companies are encouraged to provide your comments in the table below together with proposed updates to the below TP.
	Company
	Comments (Any other NTN-TN service continuity aspects that are relevant to be considered)

	Thales
	Type of NTN may also have to be considered since GEO, LEO or HAPS feature different latency. This will cause different impact on the buffer management during the execution of the inter access hand-over procedure 

	Sony
	We think the discussion should be broken down into two aspects:
1. TN to NTN service continuity: The edge of TN cell may indicate the presence of NTN network based on the existing measurement framework or the selection of NTN could be purely based on UE implementation.
2. NTN to TN service continuity: There may not be an edge of NTN coverage and currently, mobility based on NTN cell quality cannot be used. If network/UE are aware of UE location then current measurement configuration framework can be reused while taking into account the UE location.
We have added these two aspects to the TP below.

	MediaTek
	We support the views of Thales that depending on the type of NTN will affect the buffer management during inter-access handover. We also believe network can estimate UEs locations either by UEs positioning support or by using information from core network.




3	Conclusion
Email discussion summary
- Following five companies participated in the email discussion: Thales, Ericsson, Sony, MediaTek, Nokia
- Thales proposed to capture in the TP, the following detailed UE characteristics, e.g. UE class, maximum value of transmit power, noise figure value to operate on the satellite access, antenna aperture. However, as the proposed UE characteristics are more relevant to RAN1, these are not included in the TP.
- Thales highlighted that, each NTN scenario (GEO, LEO or HAPS) shall have different latency; thus, would have different impact on buffer management during the execution of inter-access HO procedures. Nokia and MediaTek agrees to this view.
- Ericsson expressed concern on the mention of ‘Frequency band’ and ‘Antenna Type’ related to the assumptions for the UE characteristics and proposed edits to the TP.
- MediaTek thinks that the UE location info could be derived either from UE positioning method or using the information from CN.
- Sony provided an overview of solution options on how the TN to NTN and NTN to TN service continuity could be achieved. And proposed updates to the TP associated with this to be included. However, as the scope of the email discussion is only to capture the TN-NTN service continuity scenarios with use cases and assumptions of UE characteristics, the proposed text related to solution options was not included into the TP.
Proposal 1: Agree the below TP to be captured in the TR 38.821
Proposal 2: RAN2 to discuss on the solution options for the TN-NTN or NTN-TN service continuity scenarios.
Proposal 3: RAN2 to agree that the impact of buffer management shall be different for each NTN scenarios (GEO, LEO or HAPS) due to different latencies involved. Thus, also agree to study this further in the context of service continuity scenarios related to TN-NTN or vice versa.
Proposal 4: RAN2 to agree that the TN-NTN or NTN-TN service continuity should work without UE location information.
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5.3 	Service continuity between NTN and TN
In 3GPP TS 22.261 (Clause 6.2.3	Service continuity requirements), for a 5G system with satellite access, the following requirements apply:
-	The 5G system shall support service continuity between 5G terrestrial access network and 5G satellite access networks owned by the same operator or owned by 2 different operators having an agreement.

[image: ]
Figure 1 – Typical example of NTN-TN interworking 
The NTN and TN could either operate in two different frequency bands (e.g. FR1 vs FR2), or in same frequency band (e.g. FR1 or FR2).
The NTN reference scenarios as listed in chapter 4.2 considers two types of NTN UEs, a) UE with Omni directional antenna, b) UE with directive antenna. For the support of NTN-TN service continuity use cases, assumptions on UE characteristics considering NTN use cases are listed in the below table:
Table 1 : NTN use cases mapped to TN-NTN service continuity use cases and assumptions for frequency band and UE characteristics.

	NTN Use case 
	NTN-TN service continuity use case
	Assumptions for UE characteristics

	Stationary UE (eMBB) Pedestrian UE (eMBB) 

Machine UE (mMTC)
	Medium/high throughput – TN or NTN (LEO)
Low to medium throughput NTN (GEO)
	The UE is assumed to have TN and NTN connectivity capabilities.
The UE has omni-directional antenna type applicable to both TN and NTN connectivity.
The NTN access may operate in frequency bands below or above 6 GHz

	
Stationary/Vehicular relay UE (eMBB) 

[Relay UE on vehicles or ships
Relay UE on high speed trains
Relay UE on board airplanes]

	Medium/high throughput – TN or NTN (LEO)
Medium/high throughput NTN (GEO)
	The relay UE is assumed to have TN and NTN connectivity capabilities and provides service to the TN only capable UEs outdoor or inside buildings, vehicle or train/airplane, respectively.
The vehicular relay UE can have different antenna types for TN and NTN connectivity. 
The NTN access may operate in frequency bands below or above 6 GHz
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