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Introduction
At RAN2#97 meeting, it was agreed to capture the requirement of QoS support in 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 will discuss QoS enhancements for indirect 3GPP connection based on PC5 and QoS consideration on non-3GPP short range interface.
Discussion
QoS enhancements for PC5 based indirect communication
According to the requirement of feD2D, eRemote UE should be able to connect to network directly or indirectly via eRelay UE. And eNB can have knowledge of RRC context of both eRelay UE and eRemote UE. The eRemote UE supports the WAN NAS and AS signalling processing capability and maintains a set of EPS bearers. For the uplink indirect communication, each packet of the eRemote UE is mapped to a Uu DRB of the eRemote UE. Then the packet of eRemote UE’s Uu DRB could be further mapped to a PC5 bearer between eRemote UE and eRelay UE and a relaying Uu DRB of eRelay UE which is finally sent to the eNB. Since an eRelay UE may provide services for multiple eRemote UEs and there is limited number of relaying Uu DRBs, it is agreed that traffic of one or multiple eRemote UEs may be mapped to a single relaying Uu DRB and multiple relaying Uu DRBs may be used to carry different QoS packets of either one or several eRemote UEs. 
As the requirement of QoS support in feD2D, the level of QoS while using indirect 3GPP communication based on PC5 should be comparable to that achieved while using direct 3GPP communication for the same service. As we know, the QoS of direct 3GPP communication is based on bearer level QCI and a set of attributes corresponding to the QCI, such as priority, latency, packet loss and bit rate. In R13 ProSe, QoS mechanism on PC5 is based on PPPP, which only addresses the priority aspect. Although PPPP is enhanced to reflect the latency requirement (packet delay budget can be deduced from PPPP) in R14 V2V, it cannot provide QoS implications of packet loss rate, bit rate and so on. Therefore, in order to align the QoS control of indirect communication based on PC5 and direct communication, in addition to PPPP (and deduced PDB), other QoS configurations should be considered to ensure QoS on PC5. 
Observation 1: In order to realize comparable QoS level between indirect communication based on PC5 and direct communication, in addition to PPPP (and deduced PDB), other QoS configurations (such as packet loss rate, bit rate and so on) should be considered to ensure QoS on PC5.
When mapping EPS bearer level QoS to Uu DRB, the reliability or packet loss rate attribute is embodied through RLC AM or RLC UM DRB configuration. However, in current PC5 specification, only RLC UM is supported. In order to ensure comparable reliability on PC5, it is suggested to support the RLC AM configuration for PC5 bearer. In this way, the Uu DRB with RLC AM configuration could be mapped with RLC AM PC5 bearer. As we know, the RLC AM involves the parameter configuration of t-Reordering, poll configuration and so on, which should also be considered for PC5 bearer configuration. 
For each Uu DRB configuration, the corresponding logical channel is configured with priority, prioritisedBitRate (PBR) and bucketSizeDuration (BSD) to guarantee the bit rate. With regard to PC5 bearers, the corresponding sidelink logical channel can also be considered to be configured with PBR and BSD similar to Uu logical channel. Since each sidelink logical channel is associated with a PPPP, no additional priority is needed.
Based on the above analysis, it is suggested RLC AM and sidelink logical channel configuration (such as PBR, BSD) to be considered for PC5 bearers to realize comparable QoS level with Uu bearers. In this way, PPPP is combined with RLC AM (or legacy sidelink RLC UM) and data rate relevant sidelink logical channel configurations to support QoS on PC5.
Proposal 1: Besides PPPP and RLC UM, RLC AM and sidelink logical channel configuration (such as PBR, BSD) can be considered for PC5 bearers to support QoS on PC5.
In Rel-13, PC5 bearer setup is up to UE implementation. However, in order to support the additional RLC AM and sidelink logical channel configuration (such as PBR, BSD), it is suggested eNB configures PC5 bearers for eRemote UE with PPPP, RLC AM/UM relevant parameter, and sidelink logical channel configuration aligned with its Uu radio bearers. To be specific, when eRemote UE is configured by eNB with Uu radio bearer via RRC connection reconfiguration message, the corresponding PC5 bearer configuration is configured as well. Upon receiving the PC5 bearer configuration from eNB, eRemote UE could then initiate PC5 bearer setup with eRelay UE to establish corresponding PC5 bearer on eRelay UE. Alternatively, PC5 bearer establishment of both eRemote UE and eRelay UE can be configured by eNB when eNB configures the corresponding Uu bearer of eRemote UE. In this case, eRemote UE does not need to initiate PC5 bearer setup with eRelay UE. However, the PC5 bearer configuration of eRemote UE and eRelay UE may be not synchronized. If a specific PC5 bearer of eRemote UE is configured with RLC AM while the corresponding PC5 bearer at eRelay UE has not been configured yet, when receiving data from eRemote UE, the eRelay UE may buffer the data and wait for the corresponding PC5 bearer configuration or may handle the data with RLC UM. In consequently, the latency or reliability cannot be ensured.
Proposal 2: It is suggested that eNB configures PC5 bearers for eRemote UE with PPPP and sidelink RLC/logical channel configuration aligned with its Uu bearers.
Proposal 3: Upon receiving PC5 bearer configuration from eNB, eRemote UE may initiate PC5 bearer setup with eRelay UE. 
As we know, even if eRemote UE is connected to network via eRelay UE, it should support NAS and RRC signalling processing capability. That is, besides user plane data forwarding, RRC signallings of eRemote UE may also be forwarded by eRelay UE. In legacy LTE, three SRBs (i.e. SRB0/1/2) are used to transmit RRC signalling and NAS messages. SRB1 has higher-priority than SRB2. And SRBs have higher-priority than DRBs.
In order to deliver RRC signallings and user plane data over PC5, multiple PC5 bearers with different QoS configurations should be considered. Basically, RRC signalling forwarded on PC5 should be differentiated from user plane data and have higher priority. Furthermore, in order to support aligned QoS handling between remote UE’s Uu DRB and PC5 bearer, it is suggested one-to-one mapping between Uu radio bearers (including SRBs and DRBs) and PC5 bearers of eRemote UE is supported. That is to say, PC5 bearers also support SRB and DRBs similar to Uu interface. And PC5 SRBs have higher-priority than PC5 DRBs. 
Proposal 4: It is suggested one-to-one mapping between Uu radio bearers (including SRBs and DRBs) and PC5 bearers of eRemote UE is supported.
QoS consideration for non-3GPP based indirect communication
Regarding indirect 3GPP communication based on non-3GPP interface, QoS configuration over non-3GPP interface is out the scope of 3GPP. However, from RAN2 perspective, the mapping between Uu DRBs and non-3GPP bearers could be discussed. As to the mapping relationship, take WLAN as an example, there is a QoS control field in WLAN MAC header which includes user priority and eight user priorities are defined corresponding to four access classes. In our opinion, eNB can provide mapping rules between Uu QCI and WLAN user priority to eRemote UE and eRelay UE, or directly configure corresponding user priority when configure Uu bearer for eRemote UE. In this way, eRemote UE/eRelay UE can map uplink/downlink data of eRemote UE onto non-3GPP access appropriately.
Proposal 5: RAN2 is suggested to consider the configuration of appropriate mapping relationship between Uu DRBs and non-3GPP bearers. 
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In this contribution, we discussed QoS enhancements for indirect 3GPP connection based on PC5 and QoS consideration over non-3GPP short range interface. And we have the following observations and proposals:
Observation 1: In order to realize comparable QoS level between indirect communication based on PC5 and direct communication, in addition to PPPP (and deduced PDB), other QoS configurations (such as packet loss rate, bit rate and so on) should be considered to ensure QoS on PC5.
Proposal 1: Besides PPPP and RLC UM, RLC AM and sidelink logical channel configuration (such as PBR, BSD) can be considered for PC5 bearers to support QoS on PC5.
Proposal 2: It is suggested that eNB configures PC5 bearers for eRemote UE with PPPP and sidelink RLC/logical channel configuration aligned with its Uu bearers.
Proposal 3: Upon receiving PC5 bearer configuration from eNB, eRemote UE may initiate PC5 bearer setup with eRelay UE.
Proposal 4: It is suggested one-to-one mapping between Uu radio bearers (including SRBs and DRBs) and PC5 bearers of eRemote UE is supported.
Proposal 5: RAN2 is suggested to consider the configuration of appropriate mapping relationship between Uu DRBs and non-3GPP bearers.
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