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1. Introduction

Study on NR Sidelink Relay is agreed in [1]. The principle justification of the agreed study is based around “coverage extension”: as copied below:
[image: image1.png]3 Justification

For Release 16, a first version of NR sidelink has been developed and it solely focuses on supporting V2X related road
safety services. The design aims to provide support for broadcast, groupcast and unicast communications in both out-of-
coverage and in-network coverage scenarios. On top of that, sidelink-based relaying functionality should be additionally
studied or sidelink/network ﬁ and power efficiency improvement, considering wider range of
applications and services

To further explore coverage extension for sidelink-based communication,

- UE-to-network coverage extension: Uu coverage reachability is necessary for UEs to reach server in PDN network
or counterpart UE out of proximity area. However, release-13 solution on UE-to-network relay is limited to
EUTRA-based technology, and thus cannot be applied to NR-based system, for both NG-RAN and NR-based
sidelink communication.

- UE-to-UE coverage extension: Currently proximity reachability is limited to single-hop sidelink link, either via
EUTRA-based or NR-based sidelink technology. However, that is not sufficient in the scenario where there is no
Uu coverage, considering the limited single-hop sidelink coverage.

Overall, sidelink connectivity should be further extended in NR framework, in order to support the enhanced QoS
requirements




In addition, Reliability requirements are growing up. For both SL relay types, a SL remote UE needs to discover and select a Relay for transmissions to a SL Remote. The reliability requirement already is 10^-5 (e.g. PQI 91, shown in Table 1) and may only increase further with the introduction of Public Safety. In addition, other communication applications like IIoT, and others shall start using sidelink and require not only even higher reliability but also extended coverage. A SL relay is a potential means to increase coverage using one or multiple hops. This document discusses scenarios architectures to achieve higher reliability as well as coverage. 

Table 1: From 3GPP TS 23.287 (Table 5.4.4-1: Standardized PQI to QoS characteristics mapping)

	PQI

Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error

Rate 
	Default Maximum Data Burst Volume
	Default

Averaging Window
	Example Services

	21

	
GBR
	3
	20 ms


	10-4
	N/A
	2000 ms
	Platooning between UEs – Higher degree of automation;

Platooning between UE and RSU – Higher degree of automation

	22

	(NOTE 1)
	4
	50 ms
	10-2
	N/A
	2000 ms
	Sensor sharing – higher degree of automation 

	23
	
	3
	100 ms
	10-4
	N/A
	2000 ms
	Information sharing for automated driving – between UEs or UE and RSU - higher degree of automation

	55
	Non-GBR
	3
	10 ms 
	10-4
	N/A
	N/A
	Cooperative lane change – higher degree of automation

	56
	
	6
	20 ms
	10-1
	N/A
	N/A
	Platooning informative exchange – low degree of automation;

Platooning – information sharing with RSU 

	57
	
	5
	25 ms 
	10-1
	N/A
	N/A
	Cooperative lane change – lower degree of automation 

	58
	
	4
	100 ms
	10-2
	N/A
	N/A
	Sensor information sharing – lower degree of automation

	59
	
	6
	500 ms
	10-1
	N/A
	N/A
	Platooning – reporting to an RSU

	90
	Delay Critical GBR
	3 
	10 ms

	10-4
	2000 bytes
	2000 ms
	Cooperative collision avoidance;

Sensor sharing – Higher degree of automation;

Video sharing – higher degree of automation

	91
	(NOTE 1)
	2
	3 ms
	10-5
	2000 bytes
	2000 ms
	Emergency trajectory alignment;

Sensor sharing – Higher degree of automation

	NOTE 1:
GBR and Delay Critical GBR PQIs can only be used for unicast PC5 communications.


2. Discussion
So far RAN2 has mainly considered a simple scenario, mainly due to limited conference time available, as shown below:
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Figure 1
This (Figure 1) example scenario architecture does not provide much reliability or coverage since this does not provide much diversity as far as radio link between the two end remote UEs are concerned. In the following two additional scenario architectures are proposed, that will allow more paths between the end remote UEs and therefore not only increase reliability but also coverage when e.g. the receiver Remote UE (UE3 in Figure 1) starts relaying data from UE1 to an actual destination UE (not shown in the figure). Reliability, Coverage and system efficiency are very tightly linked. Reliability affects coverage, coverage is basically how far can certain transmission be made with a given reliability.
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Figure 2
In Figure 2, two separate unicast transmissions are made by UE1. Interface-2 could be UC/ GC or BC as indicated by UE1 to UE2. In the figure only UE3 is used as a representation of one of the receivers of a GC or BC case. This ensures multiple paths between UE1 and UE3 without requiring UE1 to retransmit anything.
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Figure 3
The architecture in Figure 3, further improves system efficiency since there even the direct link between the end remote UEs may be used.
Technical challenges: RAN2 needs to decide e.g. which layer-1 and layer-2 Identities are used and to see how are HARQ feedback received – assuming, of course HARQ feedback-based retransmissions are made, like in R16 V2X.
Proposal 1: RAN2 is requested to capture these scenario architectures in TR 38.836.

Proposal 2: RAN2 is requested to study these scenario architectures.
3. Conclusion

This document drew RAN2 attention around “coverage extension” and following proposals are made:
Proposal 1: RAN2 is requested to capture these scenario architectures (as in the document body) in TR 38.836.

Proposal 2: RAN2 is requested to study these scenario architectures.
4. References 
[1] RP-193253, Study on NR Sidelink Relay
3

Tx-Remote-UE
(UE1)
Relay
(UE2a)
Rx-Remote-UE
(UE3)
Interface-1
Interface-2
Interface-1
Interface-2
Relay
(UE2b)



Tx-Remote-UE
(UE1)
Relay
(UE2a)
Rx-Remote-UE
(UE3)
Path-2
Direct-Interface (Path-1)

Relay
(UE2b)
Path-3

Interface-1



Tx-Remote-UE 
(UE1)
Relay (UE2)
Rx-Remote-UE
(UE3)
Interface-1
Interface-2



