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Discussion and decision
1 Introduction

During RAN#72, the study item objectives for FeD2D were agreed upon to evaluate and study the benefits of enhanced UE-to-network relaying, and of using an enhanced form of the LTE sidelink air-interface for D2D aided services focusing on wearable and MTC applications [1]. One of the study item objectives is to study necessary LTE sidelink enhancements to identify mechanisms to provide QoS.
In this contribution, we discuss details related to how E2E QoS can be provided for wearables that support L2 relaying and aspects to be considered as part of the study.
2 Discussion
As per the recent RAN plenary meeting#73, the study will not limit the scope [1] to any particular UE category and will need to align with the related SA1 requirements. Some of the services to be supported by the evolved remote UE include real time traffic (e.g. multimedia telephony and real time video), non-real time data services, small data services and potentially even emergency calls. Thus, the services used over the UE-to-Network relay are quite similar to services over Uu and if the evolved relay link is to be comparable to the direct link, some form of QoS guarantee that is similar to at least QCI is essential over this link between evolved remote UE and evolved relay UE. 

The SA1 requirements capturing the support of QoS for indirect communication are provided below [2]. It mentions that the switch between direct and indirect link could be triggered by QoS which means that the two links have to provide comparable QoS measures. 

“

The 3GPP system shall be able to support the change for an Evolved ProSe Remote UE from a direct 3GPP communication to an Indirect 3GPP Communication and vice-versa.
NOTE:
Potential reasons for changing could be to achieve better QoS or battery efficiency, as well as either the Evolved ProSe Remote UE or Evolved ProSe UE-to-Network Relay moving in or out of E-UTRAN coverage.

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.
“

Observation 1. SA1 requirements indicate that real-time traffic, non-real time data, small data services and potentially emergency calls shall be supported through the indirect 3GPP link. 
Observation 2. Based on the NOTE within the SA1 requirements shown above, an evolved ProSe Remote UE may switch from direct communication to indirect 3GPP communication based on supported QoS over indirect link. 

Observation 3. Based on SA1 requirements, the QoS support for a user traffic session is expected only over LTE based sidelink.
2.1 QoS enhancements for relay based sidelink

In Rel.12 Prose, a ProSe-Per-Packet priority (PPPP) was defined to associate priority to data transmission over side link. Each logical channel had a PPPP and each transmission pool could be associated with one or more PPPP values. In order to provide end-to-end QoS guarantee while using relay for services towards the 3GPP system, the prioritization over sidelink only is not sufficient. This prioritization needs to carry a certain meaning when the data is transferred over Uu by the relay UE. 

Therefore, a mapping between the higher layer requirements in terms of latency to PPPP to at least the QCI for the bearer being used by the relay UE is necessary. This shall cover the support of non-GBR applications (such as buffered streaming video, TCP-based data services, etc). In LTE, in addition to QCI and ARP, each GBR bearer is additionally associated with the following bearer level dynamic QoS parameters [TS 36.300]:
-
Guaranteed Bit Rate (GBR): the bit rate that can be expected to be provided by a GBR bearer;

-
Maximum Bit Rate (MBR): the maximum bit rate that can be expected to be provided by a GBR bearer. MBR can be greater or equal to the GBR.

Proposal 1. RAN2 to agree that end-to-end QoS guarantee will be provided in both directions (towards network and towards eRemote UE) including both Uu and sidelink when the evolved Remote UE is using evolved Relay UE for communication through the 3GPP system.
As per SA2 LS [3] discussing QoS requirements for V2X, they are working on defining a mapping between PPPP and the latency as seen below:
“

Q2) RAN2 kindly asks SA2 to give feedback on whether the upper layer provides PDB information in addition to PPPP, or if PPPP also implicitly indicates this information and how this is achieved for mode 2 operation. 
A2) SA2 considers the PDB as the latency requirement from the application layer (i.e. 20ms or 100ms as defined in TS 22.185). The latency can be derived from PPPP by the AS layer, which is based on the mapping between the PPPP and latency provided by configuration to be defined in SA2. 
“

When the latency requirement corresponding to PDB (Packet Delay Budget) which is a characteristic of QCI is provided by the application layer, a suitable PPPP needs to be selected based on the mapping information that will be defined by SA2. In Rel.12, the PPPP is provided per packet data unit by the higher layer.
Proposal 2. RAN2 to check with SA2 whether a mapping between PPPP and QCI has been defined for FeD2D.
Once the mapping information is available, it needs to be understood whether it will be a standardized table that the remote UE and relay UE can have access to or the eNB/ProSe function needs to provide the mapping to the UEs through dedicated signalling. The remote UE will use the mapping information when starting an UL stream in sidelink using the appropriate PPPP and the relay UE will use the mapping information to map the downlink data onto the sidelink. 
Observation 4. If the mapping information between QCI and PPPP is available, the eRemote UE/eRelay UE can use appropriate PPPP to map uplink data/downlink data onto the sidelink accordingly. 

The 1:1 mapping between the bearer over Uu and the EPS bearer (belonging to the remote UE) needs to be further studied and evaluated such that the signalling due to bearer establishment procedures is minimal. The potential QoS support assuming multiplexing of data from multiple remote UEs onto a single DRB over the eRelay UE’s Uu link is shown in figure 1 wherein data with similar PPPP are mapped onto a bearer with a specific QCI value.

Proposal 3. RAN2 to further study how the uplink data over the sidelink with specific PPPP/QCI mapping is sent over the eRelay UE’s Uu bearer.

Proposal 4. RAN2 to further study how the downlink data from the eRemote UE’s EPS bearer is mapped onto the eRelay UE’s Uu bearer and thereby the sidelink. 
It also needs to be studied how the remote UE could find a relay UE supporting a specific QoS while switching between links. Some information can be provided by the network or the relay UE about the support of QoS. The SA2 study on related architecture enhancements for eProSe relay for wearables is just starting and we might need to wait on their input to fulfil this requirement.  

Proposal 5. RAN2 to wait for SA2 input on how evolved Relay UE’s supported QoS is made available to the evolved Remote UE for e.g. during discovery.
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Figure 1. Mapping of data over sidelink to QCI over Uu

3 Conclusion

In this contribution, the QoS considerations in FeD2D are discussed and the following observations and proposals are made: 

Observation 1. SA1 requirements indicate that real-time traffic, non-real time data, small data services and potentially emergency calls shall be supported through the indirect 3GPP link. 
Observation 2. Based on the NOTE within the SA1 requirements shown above, an evolved ProSe Remote UE may switch from direct communication to indirect 3GPP communication based on supported QoS over indirect link. 

Observation 3. Based on SA1 requirements, the QoS support for a user traffic session is expected only over LTE based sidelink.
Proposal 1. RAN2 to agree that end-to-end QoS guarantee will be provided in both directions (towards network and towards eRemote UE) including both Uu and sidelink when the evolved Remote UE is using evolved Relay UE for communication through the 3GPP system.
Proposal 2. RAN2 to check with SA2 whether a mapping between PPPP and QCI has been defined for FeD2D.

Observation 4. If the mapping information between QCI and PPPP is available, the eRemote UE/eRelay UE can use appropriate PPPP to map uplink data/downlink data onto the sidelink accordingly.
Proposal 3. RAN2 to further study how the uplink data over the sidelink with specific PPPP/QCI mapping is sent over the eRelay UE’s Uu bearer.
Proposal 4. RAN2 to further study how the downlink data from the eRemote UE’s EPS bearer is mapped onto the eRelay UE’s Uu bearer and thereby the sidelink. 
Proposal 5. RAN2 to wait for SA2 input on how evolved Relay UE’s supported QoS is made available to the evolved Remote UE for e.g. during discovery.
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