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1
Introduction
According to the latest SID of FeD2D [1], the enhancement of QoS provisioning has been agreed as one of the objectives to be studied for UE-to-Network relay as follows
	1. Study and evaluate a generic Layer 2 evolved UE-to-Network Relay architecture, including methods for the network to identify, address, and reach a evolved Remote UE via an evolved ProSe UE-to-Network Relay UE. [RAN2]

a. Study the possibility of  a common solution supporting the following use cases:[RAN2]
i. UE to network relaying over non-3GPP access (Bluetooth/WiFi). 

ii. UE to network relaying over LTE sidelink. 

iii. Unidirectional and bidirectional UE to network relay.
b. Investigate potential impacts to protocol stack, procedure and signalling mechanisms, such as authorization, connection setup, UE mobility, parameter configuration and security, allowing multiple evolved Remote UEs via an evolved ProSe UE-to-Network Relay UE.[RAN2] 

c. Study path selection/switch between the cellular link (Uu air interface) and relay link and provide service continuity and QoS [RAN2, RAN3].  


This contribution, therefore, discusses related issues on QoS aspects for the UE-to-Network Relay over sidelink.
2
Discussion 
The UE-to-Network relay over sidelink [1] is mainly considered in the SID as one candidate solution to support commercial use cases, such as wearable and IoT. Intuitively, the commercial services like wearable may consist of diverse multimedia applications, e.g. instant message, voice call, file upload/download, or even video services, etc. , which, from the perspective of services themselves, may not be much different from existing cellular services over LTE Uu. Most of the wearable services, therefore, may also be associated with some specific QoS requirements, e.g. QCI, and thus may need to be supported with QoS guarantees as per LTE. 

Observation 1: The commercial services considered in the FeD2D SI for UE-to-Network relay (e.g. wearable and IoT) may not be much different from those cellular services over existing LTE Uu, and may thus also have potential QoS requirements. 
Furthermore, as in the latest TS 22.278, it is already required by SA1 that the indirect 3GPP communications between a Remote UE (e.g. wearable device) and the 3GPP network via ProSe UE-to-Network Relay shall support QoS using E-UTRA, as follow [2]
	7B.2
General Requirements for Indirect 3GPP Communication
The 3GPP system shall be capable of supporting Indirect 3GPP Communications between an Evolved ProSe Remote UE and the 3GPP network via an Evolved ProSe UE-to-Network Relay. This requirement applies to any Indirect 3GPP Communication between an Evolved ProSe Remote UE and Evolved ProSe UE-to-Network Relay, including ProSe Group Communication and ProSe Broadcast Communication.
<Text Removed Here>
The 3GPP network shall be able to ensure service continuity when the Evolved ProSe Remote UE changes from a direct 3GPP communication to an Indirect 3GPP Communication and vice-versa.
The 3GPP system shall be able to support QoS for a user traffic session even in Indirect 3GPP Communication using E-UTRA.
The support of Indirect 3GPP Communication shall not lead to a significant increase of complexity of the Evolved Prose Remote UE compared to direct communication to 3GPP network.
<Text Removed Here>


Obviously, such requirement should also apply to the UE-to-Network relay over LTE sidelink. 
Observation 2: According to SA1, the UE-to-Network relay over LTE sidelink should be able to support QoS in terms of commercial use cases and services (e.g. wearable and IoT). 
When considering supporting wearable services by UE-to-Network relay over LTE sidelink, the performance of the wearable service transmission from the remote UE (e.g. a wearable device) to the network may depend not only on the performance between the relay UE (e.g. a smart phone) and the eNB over Uu, but also on that between the remote UE and relay UE over sidelink of PC5. 
Observation 3: The QoS between the remote UE and the network depends not only on the transmission performance over Uu but also on that over sidelink. 
There have already been QoS supports for most of the service transmitted over Uu, meaning that the QoS for the segment between the relay UE and the network can be already guaranteed by legacy Uu operations. However, regarding the performance over sidelink between the remote UE and relay UE, though 3GPP has defined some requirements for UE-to-network relay as in the latest TS 22.278 [2], there has not been any requirement of any specific QoS metric (e.g. latency, reliability, etc.) defined for the ProSe over sidelink in [2]. In existing Rel-13 sidelink communication, only priority handling is supported via the PPPP mechanism, so there is no other mechanism specified in Rel-13 to guarantee other types of QoS (e.g. latency, reliability, etc.) except for priority handling. 
As a result, it seems that existing UE-to-Network relay over LTE sidelink may only be able to perform priority handling. But the data transmission over existing Rel-12/13 sidelink can be treated as non QoS guaranteed, which may further lead to non-guaranteed QoS for the UE-to-network relay transmission as a whole. For instance, the transmission latency between the remote UE and the eNB is the summation of that over sidelink and that over Uu. Since the latency over existing sidelink may not be guaranteed, it may be excessively large sometimes (e.g. overload), which may eventually lead to unacceptable latency for the wearable service transmission between the remote UE and the network. As another example, the overall reliability between the remote UE and the network should be no better than the lower of the reliability over sidelink or that over Uu. With the reliability over sidelink unable to be guaranteed, the overall reliability potentially required between the remote UE and the network may not be met, in the case when the reliability over sidelink is much degraded (e.g. Mode 2 in high-density cases). To this end, we have the following observation:
Observation 4: With no other QoS supports but only priority handling over sidelink, existing UE-to-Network relay over LTE sidelink may not be able to guarantee the QoS (e.g. latency, reliability, bit rate, etc.) for the commercial service transmission (e.g. wearable) between the remote UE and the network, except for priority handling.
Based on the above observations, it may be necessary to discuss the QoS support for the UE-to-Network relay over LTE sidelink. Specifically, it may be necessary to clarify, except for priority handling, whether other types of QoS, including latency, reliability, bit rate, etc. also need to be guaranteed, which falls into the scope of SA2. Therefore, it is suggested that RAN2 sends an LS to SA2 to clarify whether other types of QoS, e.g. latency, reliability, bit rate, etc. should also be guaranteed besides priority handling, and if yes, whether it is necessary to further define any QoS requirement for the LTE sidelink. 
Proposal 1: RAN2 is suggested to send an LS to SA2 with the following questions concerning QoS:

· Question 1: Besides priority, whether other QoS requirements, e.g. latency, reliability, bit rate, etc., should also be guaranteed for the commercial use cases of UE-to-Network relay over LTE sidelink.
· Question 2: If the answer to the above question 1 is yes, whether it is further needed to define any QoS requirement for LTE sidelink over PC5.  
If non-3GPP RATs are considered also for sidelink as indicated in [1], it is clear that 3GPP cannot enforce QoS over these technologies.  However, the market shows that Bluetooth and WiFi are routinely able to meet user expectations for “QoSful” services such as voice.  So we consider that it should be possible to achieve “good quality best effort” service with these short range technologies.  It may be necessary to discuss further if there is any specification impact to capture this approach.

Proposal 2: RAN2 are cordially asked to discuss the feasibility and possible specification impact of supporting QoS in a best effort way on non-3GPP sidelink, while achieving good quality QoE for the user.
3
Conclusion

In this contribution, the QoS aspects for UE-to-Network relay over sidelink are discussed.  The observations are listed as follows.

Observation 1: The commercial services considered in the FeD2D SI for UE-to-Network relay (e.g. wearable and IoT) may not be much different from those cellular services over existing LTE Uu, and may thus also have potential QoS requirements. 
Observation 2: According to SA1, the UE-to-Network relay over LTE sidelink should be able to support QoS in terms of commercial use cases and services (e.g. wearable and IoT). 
Observation 3: The QoS between the remote UE and the Network depends not only on the transmission performance over Uu but also on that over sidelink. 

Observation 4: With no other QoS supports but only priority handling over sidelink, existing UE-to-Network relay over LTE sidelink may not be able to guarantee the QoS (e.g. latency, reliability, bit rate, etc.) for the commercial service transmission (e.g. wearable) between the remote UE and the network, except for priority handling.

Some proposals are proposed as follows.
Proposal 1: RAN2 is suggested to send an LS to SA2 with the following questions concerning QoS:

· Question 1: Besides priority, whether other QoS requirements, e.g. latency, reliability, bit rate, etc., should also be guaranteed for the commercial use cases of UE-to-Network relay over LTE sidelink.
· Question 2: If the answer to the above question 1 is yes, whether it is further needed to define any QoS requirement for LTE sidelink over PC5.  
Proposal 2: RAN2 are cordially asked to discuss the feasibility and possible specification impact of supporting QoS in a best effort way on non-3GPP sidelink, while achieving good quality QoE for the user.
Huawei will be glad to draft an LS accordingly if agreeable to the group.
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