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1	Introduction
Bearer modelling aspects of layer-2 UE-to-NW relaying were discussed during RAN2#97 meeting, with companies exchanging some preliminary views, but with no concrete conclusion. It was captured in the meeting minutes:=> FFS how the DRBs are configured, defined, and handled on Uu and PC5

QoS topic was also touched upon and the following requirement was captured in the latest version of TR 36.746 [1]:4.2.1.11	Requirement 11 – QoS support 
The relay solution shall allow for various QoS configurations to meet requirements of different services and traffic types. The level of QoS while using indirect 3GPP connection based on PC5 should be comparable to that achieved while using direct 3GPP connection for the same service.

In this contribution, we would like to continue discussion on these aspects.
2	Discussion
Our understanding of mapping of different types of bearers for layer-2 UE-to-NW relaying is depicted on Figure 1. We take LTE sidelink as a baseline for the discussion, but the points discussed should be relevant for non-3GPP short range interface as well.


Figure 1: Bearers’ mapping for layer-2 UE-to-NW relaying
First thing, which needs to be emphasized, although quite obvious, is that the relayed packet will need to traverse to hops on radio interface in order to be received by the end node (either remote UE or eNB). Since the QoS requirement states that the “level of QoS while using indirect 3GPP connection based on PC5 should be comparable to that achieved while using direct 3GPP connection for the same service” and since, in general, we aim to support the same services for indirect 3GPP communication as in the case of direct 3GPP communication, same QCIs would apply.
Proposal 1: From RAN2 perspective same QCI values (and related parameters) should be assumed for indirect and direct 3GPP communication carrying the same service.
Each QCI has an associated resource type (GBR or non-GBR), priority value, PDB and PELR. Definition of PDB and PELR extracted from TS 23.203 [2] are mentioned below:
In the following discussions when we refer to PDB we have packet delay budget for the radio interface in mind. It is important to clarify that QCIs and the related parameters denote end to end QoS requirements, i.e. for relaying:NOTE 1:	A delay of 20 ms for the delay between a PCEF and a radio base station should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface. This delay is the average between the case where the PCEF is located "close" to the radio base station (roughly 10 ms) and the case where the PCEF is located "far" from the radio base station, e.g. in case of roaming with home routed traffic (the one-way packet delay between Europe and the US west coast is roughly 50 ms). The average takes into account that roaming is a less typical scenario. It is expected that subtracting this average delay of 20 ms from a given PDB will lead to desired end-to-end performance in most typical cases. Also, note that the PDB defines an upper bound. Actual packet delays - in particular for GBR traffic - should typically be lower than the PDB specified for a QCI as long as the UE has sufficient radio channel quality.
NOTE 2:	The rate of non congestion related packet losses that may occur between a radio base station and a PCEF should be regarded to be negligible. A PELR value specified for a standardized QCI therefore applies completely to the radio interface between a UE and radio base station.


· Meeting PDB requirement means that the sum of packet delay over Uu and packet delay over sidelink is below PDB
· For verifying that PELR requirement is met the sum of packets lost on Uu interface and on sidelink interface should be taken into consideration 
Proposal 2: QCIs and related QoS parameters denote end to end QoS requirements for traffic delivery between eNB and eRemote UE in case of indirect 3GPP communication.
In further discussion we focus on packet delay budget aspects. Assuming that PDB defines an end to end packet delay it can be further divided into PDB on Uu interface (Uu-PDB) and PDB on sidelink interface (SL-PDB) and their sum should be below PDB to meet QoS requirements associated with the specific EPS bearer. 
Proposal 3: End to end PDB associated with a relayed EPS bearer of a eRemote UE can be divided into PDB on Uu interface (Uu-PDB) and PDB on sidelink interface (SL-PDB).
Some additional questions arise:
1. How is end to end PDB split between Uu-PDB and SL-PDB and which node decides about the split?
2. How are all the nodes (i.e. eNB, eRemote UE and eRelay UE) informed about all the PDB values for particular interfaces.
In our opinion it is natural to assume that it would be eNB to decide about the PDB split as it is the node, which has full picture about the radio and load conditions on both Uu and PC5 interface and also can affect those conditions by proper scheduling or sidelink resources configuration. Some additional information from the UEs may also be used to facilitate this decision, e.g. measurements or another kind of feedback from eRelay UE or eRemote UE. 
Proposal 4: eNB decides about the split of PDB into Uu-PDB and SL-PDB. FFS what information from the UEs can be used to decide on the split.
To answer the second question posed above we need to better understand how all different bearers get established. To facilitate this a general connection establishment procedure is presented on Figure 2. We understand that it may in the end differ based on relevant CP related agreements, but our intention here is solely to facilitate the discussion about bearer modelling and QoS and not discuss the details of connection establishment procedure. 


Figure 2: Connection establishment procedure for layer-2 UE-to-NW relaying
We will now focus only on the steps, which we find relevant for the discussion about bearer modelling and QoS and omit the irrelevant parts:
· In step 3 eRelay UE, which is in RRC_IDLE state establishes an RRC connection for relay bearer
· In step 4 NAS procedures as well as procedures between MME and eNB for relaying bearer establishment take place, e.g. MME may check whether a UE is authorized to perform relaying and eNB needs to receive initial UE context from the MME. The exact procedures are to be decided by SA2 and do not have to be discussed in RAN2 at the moment. The important thing is that at this stage it is still unclear what are the QoS requirements for an established DRB, since those have to be decided based on Service Request message sent from eRemote UE.
· In step 7 eRemote UE is establishing an RRC Connection with an eNB using relayed connection.
· In step 10, after having established an RRC Connection with the eNB, eRemote UE initiates NAS procedures with the MME by sending Service Request message. The details of these procedures are up to SA2, but this is the step were eRemote UE receives relevant QoS parameters for the EPS bearer including end to end PDB. 
Observation 1: eRemote UE receives from the Core Network end to end QoS parameters associated with an EPS bearer during its establishment.
· In step 11 E-RAB Setup Request message is sent by the MME to eNB including QCI and other related QoS parameters for an eRemote UE’s EPS bearer 
Observation 2: eNB receives from the Core Network end to end QoS parameters associated with eRemote UE’s EPS bearer during its establishment.
· In step 12 eNB establishes or modifies a Uu DRB, which is going to be used for relaying newly established eRemote UE’s EPS bearer. It should be noted that, according to current procedures eRelay UE will not receive end to end QoS parameters for eRemote UEs, since it is eNB, which normally makes sure that these are met on Uu interface. 
Observation 3: Following current procedures, eRelay UE would not be aware of end to end QoS requirements of eRemote UE’s EPS bearer, which it is relaying.
· In step 13 eNB establishes a DRB with eRemote UE based on the information received from the MME
After such a connection establishment procedure neither eRemote UE and eRelay UE are aware of the SL-PDB, which should be applied on sidelink. 
Proposal 5: eNB needs to configure the allowable SL-PDB value on eRemote UE and eRelay UE during indirect connection establishment. 
Additionally, it should be noted that eRemote UE and eNB have already been provided with the QoS parameters including priority value associated with a QCI during connection establishment procedure. We therefore think that PPPP in this situation would be a redundant mechanism and is not required. eRelay UE should be provided with a priority value for a DRB used for relaying either via NAS or AS signaling. 
Proposal 6: PPPP is not used for layer-2 UE-to-NW relaying. eRemote UE and eRelay UE use priority value associated with a relayed EPS bearer instead.
Proposal 7: QoS parameters of a DRB used for relaying are provided to the eRelay UE via NAS or AS signaling. 
Another QoS metric associated with a QCI is PELR and it is also relevant for both Uu and sidelink interface. Currently PC5 interface has no feedback loop and without it is hard to meet any PELR requirement efficiently. 
Proposal 8: Feedback loop should be supported on PC5 interface in order to meet PELR requirement. FFS whether RLC ARQ, MAC HARQ or both should be used.
4	Summary
Based on the discussion in the paper it is proposed to agree the following observations and proposals:
Proposal 1: From RAN2 perspective same QCI values (and related parameters) should be assumed for indirect and direct 3GPP communication carrying the same service.
Proposal 2: QCIs and related QoS parameters denote end to end QoS requirements for traffic delivery between eNB and eRemote UE in case of indirect 3GPP communication.
Proposal 3: End to end PDB associated with a relayed EPS bearer of a eRemote UE can be divided into PDB on Uu interface (Uu-PDB) and PDB on sidelink interface (SL-PDB).
Proposal 4: eNB decides about the split of PDB into Uu-PDB and SL-PDB. FFS what information from the UEs can be used to decide on the split.
Observation 1: eRemote UE receives from the Core Network end to end QoS parameters associated with an EPS bearer during its establishment.
Observation 2: eNB receives from the Core Network end to end QoS parameters associated with eRemote UE’s EPS bearer during its establishment.
Observation 3: Following current procedures, eRelay UE would not be aware of end to end QoS requirements of eRemote UE’s EPS bearer, which it is relaying.
[bookmark: _GoBack]Proposal 5: eNB needs to configure the allowable SL-PDB value on eRemote UE and eRelay UE during indirect connection establishment. 
Proposal 6: PPPP is not used for layer-2 UE-to-NW relaying. eRemote UE and eRelay UE use priority value associated with a relayed EPS bearer instead.
Proposal 7: QoS parameters of a DRB used for relaying are provided to the eRelay UE via NAS or AS signaling. 
Proposal 8: Feedback loop should be supported on PC5 interface in order to meet PELR requirement. FFS whether RLC ARQ, MAC HARQ or both should be used.
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