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1   Introduction
At RAN2#97bis meeting, it was agreed RLC AM can be supported for PC5 and RAN2 sent an LS [1] to ask SA2 to clarify whether the same QoS framework and requirement related to QCI will be applied for UE-to-Network relay over LTE sidelink and whether SA2 is considering any enhancement to the PC5 QoS framework. At SA2#121 meeting, SA2 sent the response to RAN2 [2] which cited as below:
	Question 1: Whether the same QoS framework and requirements related to QCI, e.g. latency, reliability, bit rate, etc., will also be applied for layer 2 UE-to-Network relay over LTE sidelink.
Answer 1: SA2 assumes that the existing EPS QoS framework for the Uu can be applied for the eRemote-UE connected via eRelay-UE LTE sidelink. It is understood that such Uu QoS framework is currently not supported by PC5. SA2 would like to know if RAN2 has plan to enhance the LTE side link in order to support the QoS requirement using LTE Uu QoS model.
Question 2: Whether SA2 is considering any enhancement to the PC5 QoS framework. 
Answer 2:. If the assumption in answer 1 is valid and the answer to the SA2 question above is yes, SA2 is not considering any enhancement to the PC5 QoS framework and assumed that the PDCP layer being extended between eRemote-UE and eNB can take the required radio related QoS requirements (i.e,. priority, PDB, PER, etc) into account when configuring the necessary resources over Uu and LTE sidelink. SA2 thinks it is best to leave to RAN2 to determine whether the usage of PPPP is still required on top of the aforementioned QoS parameters.


In this contribution, we will discuss QoS mechanism for L2 UE-to-Network Relay over sidelink and whether PPPP is required.
2   Discussion
QCI based QoS framework over sidelink
As the requirement of QoS support in feD2D, the level of QoS while using indirect 3GPP communication based on PC5 should be comparable to the same service while using direct 3GPP communication. 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. On the other hand, in the SA2’s reply LS [2], SA2 assumes the existing EPS QoS framework for the Uu can be applied for the eRemote UE connected via eRelay UE over LTE sidelink. Therefore, in order to align the QoS control of indirect communication based on PC5 and direct communication, it is suggested to reuse the QCI based QoS mechanism in PC5 interface.
Proposal 1: It is suggested that QCI based QoS mechanism be reused in PC5 interface.
As discussed in feD2D, eRemote UE can connect to network directly or indirectly via eRelay UE. At the same time, eNB can have knowledge about 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. 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. In order to support aligned QoS handling between remote UE’s Uu DRB and PC5 bearer, it is suggested to support one-to-one mapping between Uu DRBs and PC5 bearers of eRemote UE. With this mapping relationship provided to eRelay UE, the eRelay UE could derive the corresponding Uu DRB ID from the PC5 bearer/LCID obtained from the PC5 MAC sub-header. In addition to the source layer 2 ID field in the PC5 MAC sub-header, eRelay UE could identify which eRemote UE and Uu DRB the data packet belongs to when relaying. Therefore, adaptation layer on the PC5 interface is not necessary to support. 
Proposal 2: It is suggested to support one-to-one mapping between Uu DRBs and PC5 bearers of eRemote UE.
In Rel-13, PC5 bearer setup is up to UE implementation. However, in order to achieve QCI-based PC5 bearers and one-to-one mapping of Uu DRB and PC5 bearers of eRemote UE, it is suggested eNB configure PC5 bearers for eRemote UE with sidelink RLC/logical channel configurations aligned with its Uu DRBs. To be specific, when eRemote UE is configured by eNB with Uu DRB via RRC connection reconfiguration message, the corresponding PC5 bearer could be configured by eNB as well according to the QoS parameters of the Uu DRB. 
Proposal 3: It is suggested eNB configure PC5 bearers for eRemote UE with sidelink RLC/logical channel configurations aligned with its Uu DRBs.
Whether PPPP is required
Considering QCI-based QoS model will be used over sidelink, we should think over whether PPPP is still needed or how QCI-based QoS works with PPPP.  
In Rel-13, each D2D packet is associated with a PPPP value which is set by the application layer and provided to AS layer. Each sidelink logical channel is associated with a PPPP value which is up to UE implementation. The D2D packet to be transmitted from upper layer with a PPPP is delivered into the sidelink logical channel with the same PPPP. However, when it comes to feD2D, the eRemote UE’s data packets to be transmitted over PC5 are essentially from eRemote UE’s Uu DRB, it may not be associated with a PPPP value. As a result, the PPPP based data packet mapping defined in Rel-13 could not be directly reused for feD2D.  
As stated before, in feD2D, each data packet of eRemote UE to be transmitted over PC5 is corresponding to/ belongs to a Uu DRB of eRemote UE and one-to-one mapping between Uu DRB and PC5 bearer is suggested. Then eRemote UE could use this mapping relationship to map a data packet to a PC5 bearer/logical channel. That means, it is not necessary to use PPPP for mapping data packet to PC5 bearer as Rel-13 anymore. 
Observation 1: PPPP based data packet mapping to a PC5 bearer may be problematic in feD2D.
Observation 2: Instead of PPPP, eRemote UE may use one-to-one mapping of its Uu DRB and PC5 bearer to map a data packet to a PC5 bearer.
Since PPPP is no longer useful in data packet mapping, it is doubtful whether PPPP is not required in feD2D. As specified in Rel-13, eNB configures the mapping between LCG ID and PPPP to facilitate UE SL BSR reporting and mode 1 resource allocation. PPPP is also used in mode 2 resource pool configurations and UE autonomously select the mode 2 resource pool for sidelink communication based on the PPPP of MAC PDU. If PPPP is not used in feD2D (e.g. replaced by sidelink logical channel priority), a lot of specification changes need to be considered. 
For example, if PPPP would not be used in feD2D, a common sidelink resource pool other than pools defined per PPPP should be considered, just like Rel-14 V2X. As a matter of fact, sidelink resource pool associated with PPPP(s) is designed in Rel-13 for congestion control purpose. Suppose the common sidelink resource pool is configured for feD2D, the congestion control mechanism similar to R14 may be considered. In Rel-14 V2X, PPPP carried in SCI and transmission parameter adjustment based on PPPP and CBR are designed for congestion control purpose. As we can see, PPPP is still necessary in feD2D and play an important role in congestion control. Based on the above analysis, it is suggested to keep PPPP in feD2D. 
Proposal 4: RAN2 is suggested to keep PPPP in feD2D. 
Considering the scenario that QCI-based QoS and legacy PPPP co-exists for sidelink communication, it is necessary to investigate if they could work together. As we mentioned before, the data packet of eRemote UE may not be associated with PPPP. Instead, since one-to-one mapping between Uu DRB and PC5 bearer of eRemote UE is suggested and the PC5 bearer may share the same QCI with the Uu DRB, each data packet could be associated with one QCI value. In order to support the PC5 congestion control design in R13/R14, it is necessary to provide the remote UE with a mapping between QCI and PPPP. In this way, eRemote UE can associate each data packet with a PPPP. Therefore, legacy Rel-13 sidelink resource allocation and sidelink communication can be reused. 
In a sum, PPPP based data packet mapping may not be supported in UE-to-Network relay scenario of feD2D. Instead, eRemote UE uses one-to-one mapping of its Uu DRB and PC5 bearer to map a data packet to a PC5 bearer. PC5 bearer shares the same QCI with the corresponding Uu DRB of eRemote UE. With the provisioned mapping of QCI and PPPP, eRemote UE can associate data packet with a PPPP. In this way, legacy Rel-13 sidelink resource allocation and sidelink communication can be reused. 
Proposal 5: In order to support the scenario that QCI-based QoS and legacy PPPP co-exist for sidelink communication, it is suggested the mapping between QCI and PPPP is provisioned in eRemote UE.
3   Conclusion
In this contribution, we discussed QCI-based QoS mechanism used in PC5 interface, whether PPPP is still needed and how QCI-based QoS work with PPPP. And we have the following observations and proposals:
Proposal 1: It is suggested that QCI based QoS mechanism be reused in PC5 interface.
Proposal 2: It is suggested to support one-to-one mapping between Uu DRBs and PC5 bearers of eRemote UE.
Proposal 3: It is suggested eNB configures PC5 bearers for eRemote UE with sidelink RLC/logical channel configurations aligned with its Uu DRBs.
Observation 1: PPPP based data packet mapping to a PC5 bearer may be problematic in feD2D.
Observation 2: Instead of PPPP, eRemote UE may use one-to-one mapping of its Uu DRB and PC5 bearer to map a data packet to a PC5 bearer.
Proposal 4: RAN2 is suggested to keep PPPP in feD2D.
Proposal 5: In order to support the scenario that QCI-based QoS and legacy PPPP co-exist for sidelink communication, it is suggested the mapping between QCI and PPPP is provisioned in eRemote UE.
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