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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
This document summarises the email discussion:
[bookmark: _GoBack][95bis#15][LTE/FeD2D] – Bearer modelling and adaptation layer - Huawei
-	Discuss how bearers are modelled and whether multiple remote UEs can be multiplexed in the same Uu bearer.
-	Discuss whether adaptation layer for PC5 and Uu is needed and what would be the required functionalities
-	Outcome: Agreeable text proposal
-	Deadline: Tuesday 01/11/2016 
Discussion
The discussion in RAN2#95bis considered whether different remote UEs can be multiplexed in the same Uu bearer of the relay UE (Figure 1).


[bookmark: _Ref464040041]Figure 1: Single Uu DRB and multiple Uu DRB alternatives for mapping of remote UEs
Question 1a: Should the single Uu DRB model, with multiple remote UEs mapped to a single DRB on Uu, be supported?
	Company name
	Comments

	Huawei
	Yes.  We consider it is important to support this model for scaling the number of remote UEs, especially if they could have separate bearers e.g. for different QoS.

	Sony
	Specification should allow both options: 1 or more Uu DRBs mapped to 1 or more sidelink DRBs. Particularly in case we need to support QoS over sidelink, it may be beneficial in cases to have a dedicated Uu DRB for one sidelink DRB, but in many cases multiple DRBs on one Uu DRB seems more appropriate.

	OPPO
	Yes. In the case that multiple remote UEs are connected with one relay UE, it is impossible to allocate different Uu DRBs for different remote UEs associated with the same relay UE, so it is necessary to support mapping multiple sidelink DRBs from different remote UE to a single Uu DRB.

	Nokia
	Yes, for scalability reasons it is preferential to multiplex traffic from multiple Remote UEs onto one Uu DRB of Relay UE. Traffic should be multiplexed according to its QoS requirements, so multiple Uu DRBs serving Remote UEs (or even single Remote UE) should be allowed.

	Coolpad
	Agree with Sony, both one-to-one and multiple-to-one mapping should be allowed.

	III
	Yes

	ZTE
	We agree that the data packets from multiple remote UEs may be mapped to one Uu DRB if they have similar QoS. On the other hand, we think the data packets from single or multiple remote UEs may be mapped to multiple Uu DRBs with different QCIs. It is better to capture this scenario too.

	Qualcomm
	Agree with Sony. Both one-to-one and multiple-to-one mapping shall be allowed.

	Samsung
	Yes. It is needed at least to support scaling the number of remote UEs.

	Kyocera
	Agree with Nokia and ZTE. For the aspect of scaling the number of Remote UE, single Uu DRB model seems to be suitable. However, with respect to the QoS handling for the traffic from/to Remote UE, it’s beneficial to have the configuration option with multiple Uu DRBs for different QoSs.

	Intel
	We think both options should be allowed.

	LGE
	Yes.

	Ericsson
	We think it is important to uphold QoS, hence both options should be possible.



Summary: All companies responding agreed that the case of mapping multiple remote UEs on a single DRB should be allowed.  The one-to-one mapping should be supported as well.  Several companies also mentioned a need to support multiple Uu DRBs carrying different QoS packets, either to one or several remote UEs.

Question 1b: For the single Uu DRB model, if supported, how are different remote UEs identified on the Uu link?
	Company name
	Comments

	Huawei
	This is a function of the adapter layer.  We think the simplest way is to add “outer header” fields to the PDCP PDU to indicate remote UE ID and bearer ID.

	Sony
	We assume this is an extended RLC header format, or a container or “outer header” as described by Huawei. Either option looks suitable to be specified in 36.322 (RLC specification) and is part of the RLC layer, rather than potentially having a new specification defining a new layer. To consider as an independent layer sitting just above RLC seems just a modelling issue, in practise this is just additional framing/header information added to the RLC PDU or SDU.

	OPPO
	We propose reuse the MAC CE to identify the different remote UEs.By adding a remote UE ID in MAC PDU, eNB can identify the remote UE and further identify the bearer on sidelink interface from the LCID in Uu MAC PDU if there is a pre-configured mapping relationship between the LCID in Uu MAC PDU and the bearer in sidelink interface. We think this is the simplest way based on the current LTE mechanism.

	Nokia
	There is a need for an adaptation layer (AL). We think that the simplest way is to add AL header to PDCP PDU.

	Coolpad
	We are not sure if a new layer is needed between relay UE and eNB.  We should firstly consider if RLC or MAC layer approach can support the identification function.

	III
	

	ZTE
	The remote UE ID and bearer ID could be indicated in the adapter layer (which is above RLC layer) or RLC layer. However, it should be noted that due to the segmentation and concatenation functionality in the RLC layer, RLC SDUs from multiple remote UEs may be concatenated to one RLC PDU in the Uu link. In this case, multiple remote UE IDs and bearer IDs should be included in the RLC subheaders for each RLC SDU/segment respectively.

	Qualcomm
	The PDCP header associated with the PDCP PDU is expanded to contain extra information which allows eNB to identify the remote UE (IMSI, C-RNTI, etc). To reduce overhead, a look-up index could be used instead of the actual IMSI/TMSI. The mapping between the index and the remote UE identifier could be established with control-plane messages.

	Samsung
	We also think that adding “outer header” is the simplest way, and it has small specification impact.

	Kyocera
	We assume all of solutions above (i.e., adapter layer, extended RLC header and MAC CE) could be workable to identify the Remote UE. Additionally, we also assume another option with an extended PDCP header format since “Layer 2 relaying over RLC is agreed” in the last meeting. With this option, Remote UE/eNB adds the Remote UE ID in the PDCP header and Relay UE understands the Remote UE ID to watch the PDCP header.

	Intel
	Adaptation layer can have remote UE id and bearer id information.

	LGE
	To identify remote UE, we think it is necessary to indicate remote UE ID. In addition, for identifying bearers in scenarios of non-3GPP RAT as well as LTE sidelink, bearer ID is necessary from our view.

	Ericsson
	We think this would be a function for the adaptation layer. Once we have settled all the functions and properties of that layer we can consider whether to keep it as an independent layer or integrate it in either PDCP or RLC.



Summary: Most companies described some form of “outer header” or additional control information in the RLC SDU/PDCP PDU.  However, one company proposed a MAC based approach instead, so there is not a unanimous view although a clear majority.  One company noted that the various suggested approaches seem all workable.  It should be discussed if the majority view can be agreed by the group.

The putative functionality of an adapter layer between RLC and PDCP[footnoteRef:1] was discussed, with the result that some companies questioned whether an adapter was necessary on the Uu link between relay UE and eNB, and some questioned whether an adapter was necessary for the case that the short range interface is LTE sidelink.  In any case the functions of the adapter layer need to be identified. [1: As discussed in the meeting, other models are possible to describe the same functionality.  E.g. the “adapter layer” could be described as a kind of “lower PDCP” or “upper RLC” function rather than a separate layer.] 

Question 2a: What functions on the short range interface would be needed from the adapter layer?
	Company name
	Comments

	Huawei
	Depending on the short range technology, the adapter could be needed to distinguish different bearers/QoS flows of the remote UE.  This should be achievable in BT using different L2CAP channels, on PC5 using different STCHs, and in WiFi using different TIDs.  The adapter layer in the remote and relay UEs would be responsible for maintaining this mapping.

However, to keep a transport agnostic solution, we think the adapter should be able to indicate a bearer or flow ID as a header field on the short range link, even if it might not be strictly necessary for all cases.  This would provide for forward compatibility in case the transport structure of some future interface did not have enough support for distinguishing and prioritising multiple streams.

	Sony
	The main function is identification of individual sidelink DRBs and mapping to the Uu DRB, and identification of remote UE. Logical channel prioritisation may also be part of this, in case of multiple sidelink DRBs mapped to Uu DRB.

	OPPO
	Agree with Huawei that an adapter layer is need in remote UE and relay UE to keep a transport agnostic solution and for future extension. The bearer information and remote UE ID information are included in the adapter layer.

	Nokia
	We think that adaptation layer on short range interface is only needed in case of non-3GPP sidelink and we agree that we should not be using non-3GPP technology specific identifiers to distinguish different flows. In this case such layer should contain DRB ID for DRB between Remote UE and eNB and Remote UE ID.
For LTE there is no need for adaptation layer on PC5. MAC identifiers (LCID, UE ID) can be used to distinguish and map different flows on PC5.

	Coolpad
	The main function is to identify the data traffic to/from the remote UE especially for non-3GPP RATs.  We agree with Nokia that for LTE, it should be clarified if identification can already be supported by existing MAC identifiers.

	III
	We can consider using the mechanism of LTE-WLAN Aggregation Adaptation Protocol (LWAAP) defined in TS 36.300-e00 as basic design of adaptation layer for non-3GPP access.

	ZTE
	For the indirect connection based on LTE sidelink, the relay UE could identify the remote UE through MAC layer in the uplink. In this scenario, the adapter layer in the PC5 interface is not necessary if the Uu bearer and PC5 bearer of the remote UE is one-to-one mapped. When it comes to the non-3GPP based indirect connection, it seems necessary to include the remote UE and bearer info for the uplink data packet transmission. For the downlink transmission, only the bearer info (i.e. RB ID) is needed in the adapter layer of PC5. 

	Qualcomm
	Adaptation layer is only needed for non-3GPP access over the short-range interface

	Samsung
	We are same view with Nokia. Adaptation layer should be separately considered between 3GPP access and non-3GPP access. The main function of adaptation layer will be the bearer mapping between eNB and remote UE.

	Kyocera
	We assume the function to distinguish the different QoSs is necessary on the short range interface.

	Intel
	We think same information as answered in 1b is also applicable here.

	LGE
	We think the required function of adaption layer is add bearer ID and remote UE ID for relay UE to map the sidelink bearer to associated Uu bearer especially for non-3GPP access.

	Ericsson
	Mapping of bearers is probably the most important function.



Summary: There were two general views expressed, with companies divided between supporting an adapter layer in all cases, or only for non-3GPP sidelink technologies.  It seems unanimous that an adapter layer is needed in the non-3GPP case.  As noted by one company, distinguishing QoS could be necessary in the adapter layer, which could suggest a need for the adapter layer in all cases.

Question 2b: What functions on the Uu interface would be needed from the adapter layer?
	Company name
	Comments

	Huawei
	As described above the adapter needs to distinguish different remote UEs, and different bearers of the same remote UE.  I.e. it needs to provide at least these two fields in a container or “outer header” structure.

	Sony
	Same as above.

	OPPO
	see the view in Option 1b.

	Nokia
	Adapter layer is used to distinguish different flows and different Remote UEs and it needs to be present on Uu interface no matter which technology is used in sidelink.

	Coolpad
	Subject to our view on 1b

	III
	If we need to aggregate traffic from both Uu interface and PC5 interface, we can consider using the aggregation mechanism of LTE-WLAN Aggregation Adaptation Protocol (LWAAP) defined in TS 36.300-e00.

	ZTE
	The eNB and relay UE should be able to identify the remote UE and the corresponding bearer through the adapter layer in the Uu interface.

	Qualcomm
	Agree with Huawei.

	Samsung
	Agree with Nokia.

	Kyocera
	We assume the function to distinguish the different Remote UEs is necessary on the Uu interface.

	Intel
	Remote UE id and bearer id information

	LGE
	See the view in Question 1b.

	Ericsson
	Distinguishing Remote UEs and bearers,



Summary: It seems unanimous that the Uu adapter layer needs to identify the remote UE and the corresponding bearer/flow.  No other functions were identified although one company suggested an approach in case there is a need to aggregate Uu and PC5 traffic.

Question 2c: Are there other required functions of the adapter not tied to a specific interface?
	Company name
	Comments

	Huawei
	We have not identified any.

	Sony
	We should consider the following functions of RLC adapter.
1. Flow control feedback, e.g. sidelink status reported back to eNB – the adapter layer may forward a notification from the relay transmitting side informing original transmitting side of supported data rate, or buffer window size. We assume that the buffer storing received data will always be needed and will be limited regardless of sidelink technology, and that the sidelink throughput may be less than Uu link supports.
2. Logical channel prioritisation (at least between the multiple flows mapped to a single Uu bearer), although this may be handled in lower layers.

	OPPO
	For the adapter layer on sidelink interface, an indication is needed to identify the data is relayed data or directed data.

	Nokia
	Adapter layer is responsible for mapping data between sidelink channels and Uu DRBs. At the moment we have not identified other functions needed from this layer.

	Coolpad
	Not identified any.

	III
	As mentioned above, 3GPP specifications currently only implemented user-plane on PC5 based sidelink for non-3GPP access. However, we need considering to implement control-plane on PC5 based sidelink for non-3GPP access.

	ZTE
	No.

	Qualcomm
	Agree with Oppo.

	Samsung
	Not identified any.

	Kyocera
	We don’t expect any other functions.

	Intel
	Not identified any at the moment.

	Ericsson
	No.



Summary: The following functions were suggested by at least one company:
· Flow control feedback
· Logical channel prioritisation
· Distinguishing relayed data from direct PC5 data
· Control plane for non-3GPP access
There was no detailed discussion and the rapporteur assumes these areas would be further discussed in company contributions.

Question 3: Considering the answers to questions 2a/b/c, in which cases if any can the adapter layer be omitted from the architecture?
	Company name
	Comments

	Huawei
	For the above reasons we prefer to have the adapter layer always present.

	Sony
	In case of 1:1 mapping between Uu DRB and sidelink DRB, the extra RLC or adapter header information can be omitted. However, we expect the flow control feedback is always needed whether that is modelled as part of an “adapter layer” or part of RLC.

	OPPO
	The adapter layer on sidelink interface is always present, and the adapter layer on Uu interfaces is not needed.

	Nokia
	As mentioned above – adapter layer is not needed on PC5 based sidelink.

	Coolpad
	Agree with Sony.

	III
	As mentioned above, adapter layer is required for non-3GPP access.

	ZTE
	The adapter layer on Uu interface should be always present. While the adapter layer on PC5 interface is not needed for the 3GPP access case if the Uu bearer and the PC5 bearer is one-to-one mapped. 

	Qualcomm
	Adaptation layer is not needed on PC5-based sidelink.

	Samsung
	As we mentioned above, we think the adapter layer will be used only for non-3GPP access, not for the PC5.

	Kyocera
	Agree with Sony’s view that one-to-one mapping between Uu DRB and SL DRB.

	Intel
	FFS for PC5-based sidelink. 

	LGE
	If we consider two or more LTE sidelink bearers of a remote UE are mapped to one Uu bearer, the adaption layer on Uu interfaces is always necessary. For short range interface, adaption layer does not seem necessary for LTE sidelink case.

	Ericsson
	We think the baseline assumption should be that it is always there. If we discover scenarios later on where it is not needed, then we can consider removing it.



Summary: Most companies felt the adapter layer should be always present on Uu, although one company suggested it would be never present on Uu instead.  On the short range interface there is a clear consensus that the adapter layer is required for non-3GPP access, and company views were different on whether/when it would be needed on PC5 based sidelink.

Conclusion
Proposal 1: … Traffic of one or multiple remote UEs may be mapped to a single DRB of the Uu interface.
Proposal 2: Multiple Uu DRBs may be used to carry different QoS packets, either to one or several remote UEs.
Proposal 3: Within a Uu DRB, different remote UEs and different flows of the remote UE are indicated by control information in the RLC SDU/PDCP PDU (e.g. outer header).
Proposal 4: An adapter layer on the short range interface is supported at least for the case of non-3GPP access.  It is FFS if an adapter layer is supported for PC5-based sidelink.
Proposal 5: The Uu adapter layer needs to identify the remote UE and the corresponding bearer/flow.

Text Proposal
[…]
[bookmark: _Toc464463527]5.1	Layer 2 evolved UE-to-Network relay solution
Editor notes: Including necessary enhancements for supporting a generic Layer 2 evolved UE-to-Network relay including architecture, methods for the network to identify, address, and reach an evolved Remote UE via an evolved UE-to-Network Relay UE.
[bookmark: _Toc414792204][bookmark: _Toc464463528]5.1.1	Architecture
In this subclause, a protocol architecture for supporting Layer 2 evolved UE-to-Network Relay UE is given for the user plane and the control plane.
For protocol architecture for the user plane, relaying is performed above RLC sublayer. 
Traffic of one or multiple evolved Remote UEs may be mapped to one DRB of the evolved UE-to-Network Relay UE.  Multiple Uu DRBs may be used to carry traffic of different QoS classes, for one or multiple UEs.  An adaptation layer over Uu is supported to indicate to the receiver of a relayed PDCP PDU the associated ID of the evolved Remote UE and a bearer ID for the PDU. 
Within a Uu DRB, different remote UEs and different flows of the remote UE are indicated by control information in the RLC SDU/PDCP PDU (e.g. outer header).  The format of this control information is FFS.
An adaptation layer is supported over non-3GPP access for the short range link between the evolved Remote UE and the evolved UE-to-Network Relay UE.
Editor’s Note: It is FFS whether an adaptation layer is needed for PC5 and Uu and for non-3GPP access.
[bookmark: _Toc464463529]5.1.2	Protocol enhancements
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