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1	Introduction
This document reports on the following email discussion:
[96#57][LTE/FeD2D] – Adapter layer and bearer handling – Huawei 
-	Is adapter layer required on the PC5 link?
-	Details on Uu adapter layer: how it is done, what UE ID is used, etc
-	Details on the non-3GPP adaptation layer and PC5 layer if needed (e.g. what information is needed) 
-	Deadline: Thursday 26/01/2017

Discussion of the adaptation layer functionality for FeD2D in RAN2#96 reached the following agreements:
	Agreements:
· Traffic of one or multiple remote UEs may be mapped to a single DRB of the Uu interface. 
· It should be possible to multiplex traffic of UE acting as a Relay UE onto the Uu DRB, which is used to relay traffic to/from Remote UE(s).  How the mapping is done is up the eNB implementation.  
· There is a need to support a mechanism to maintain DRBs (de)multiplexing/mapping between SL and Uu (and between remote UEs traffic flows and relay UE’s own traffic flows). Mapping is configured in Relay UE by the eNB.
· Multiple Uu DRBs may be used to carry different QoS packets, either to one or several remote UEs
· An adapter layer on the Uu interface is supported.  The Uu adapter layer needs to identify the remote/relay UE and the corresponding bearer.  This additional information is provided in the RLC SDU/PDCP PDU.  Details are FFS.  
· An adapter layer on the non-3GPP link is supported. It is FFS if an adapter layer is supported for PC5-based sidelink.
· Adaptation layer header should be added to PDCP PDU




2	Discussion
2.1	Uu adapter layer
It is agreed that an adapter layer functionality is needed on the Uu link. The adapter layer needs to contain information identifying the “target” (remote/relay) UE and the bearer.
Question 1: Is any additional information needed to be carried in the Uu adaptation layer? 
	Company name
	Yes/No
	Comments

	Nokia
	To be discussed in the normative work phase
	The information in the Uu adaptation layer will translate into the adaptation layer header format, which can be defined in the stage 3 normative work. If during further work some additional information is found needed or useful it should not be precluded.

	ZTE
	No
	

	Coolpad
	Yes
	Some IEs like bearer ID and/or UE ID may need to be added to the header of the PDUs.   But we have no strong view to specify the exact header format for the adaptation layer in current study item phase.  We are also open to discuss in future normative work phase.  Maybe it is sufficient to capture what parameters are needed in the adaptation layer.

	Ericsson
	Not at the moment
	So far we have not identified any additional information, but we cannot preclude that additional useful information is found during the WI phase.

	Sony
	FFS
	At this stage we don’t see that anything is needed, but don’t rule it out in case something is deemed necessary/useful. Agree with Nokia that this can be addressed in the WI. 

	Qualcomm
	No
	So far, no additional information is needed.  Of course, we cannot exclude the possibilities that something else may be identified in WI stage.

	Huawei
	No
	

	Samsung
	No
	We think target UE ID and bear ID is enough for Uu adapter layer. 

	III
	FFS
	

	Sequans
	FFS
	

	IPCom
	FFS
	

	LG
	No
	

	Intel
	No
	



Rapporteur’s comments: There seems to be consensus on this question, that no further information has been identified at present, but the possibility is open to capture additional information if needed during the WI phase.
No proposal for this question.
Question 2: What identifier should be used for the target UE? 
	Company name
	Comments

	Nokia
	The target UE-index can be defined and used as identifier of the target UE. The length of the index field depends on the maximum number of the remote UEs that one relay UE can serve, so it does not have to be as long as C-RNTI – we think 8 bits is sufficient. The index may be configured by eNB or reported by relay UE when UE-to-network relay connection is established. 

	ZTE
	To reduce the overhead, for remote UE, a local identifier assigned by relay UE could be used as long as eNB is aware of the mapping relationship between the its cell global ID (e.g., C-RNTI) and local ID.
For relay UE, one bit indication in adaptor layer header is enough to indicate the packet is for relay itself.

	Coolpad
	If the C-RNTI of remote UE can be allocated uniquely by the eNB, then C-RNTI can be used to identify the target UE.  Otherwise, the relay UE can assign a local ID(like the index Nokia mentioned) for the remote UE and the remote UE can be identified by relay UE’s C-RNTI +  local ID(index).

	Ericsson
	No need to settle this now, but 8 bits are probably sufficient. It needs to be unique among the Remote UEs connected to the same Relay UE. That said, it could be less complex to reuse an existing identifier. As the identifier is read in clear text by the Relay UE we do not think using the C-RNTI is a good choice.

	Sony
	We would prefer some temporary ID rather than C-RNTI to be shared with the relay. We think this needs to be known by remote UE, relay UE, and eNB - eNB and Relay should be able to uniquely identify the remote UE.

	Qualcomm
	In Uu adaptation layer, we need 1-bit to indicate whether it is relayed data from a remote UE or not. To identify target remote UE(s), a local index could be introduced and a mapping between this index and C-RNTI/S-TMSI.

	Huawei
	Agree with Nokia.  A local ID or index can be used, length based on the number of devices that we consider one relay could serve (there could also be a reserved value to indicate the relay UE’s own traffic).  How the ID is configured when the connection is established can be decided in the WI phase.

	Samsung
	Agree with Coolpad.

	III
	For LTE-Direct access, the C-RNTI might be sufficient.

	Sequans
	We can use a local ID mapped to C-RANTI/S-TMSI.

	IPCom
	Same view as Ericsson.

	LG
	If the typical scenario is smart watch and wearables, the number of the connected remote UEs is limited so that the size of the identifier does not seems so crucial. In this sense, we think the existing C-RNTI could be used as identifier for the target UE. Alternatively, the existing bearer identifier space could be extended so that source UE may identify the target UE only with the bearer identifier. The extended bearer identifier space may be partitioned by multiple remote UEs. For instance, bearer identity 1~7 could be used for remote UE 1 and bearer identity 8~12 could be used for remote UE2.

	Intel
	C-RNTI is the baseline and further optimization (e.g. local index) can be studied.  



Rapporteur’s comments: All companies except three favoured a local identifier or index, which would need to be known by at least the eNB and relay UE.  The remaining companies suggested using the existing C-RNTI and/or extending the space of bearer IDs to encode a remote UE index (which seems functionally similar to assigning a local index).
Proposal 2: The remote UE is identified in the adapter layer header on Uu by a local identifier, which is known to at least the eNB and the relay UE.
The agreement to indicate “the corresponding bearer” suggests that there could be multiple DRBs belonging to the same remote UE, mapped on a single Uu DRB.  These bearers might be expected to have different QoS (otherwise they could be a single bearer), but it seems unusual that bearers of different QoS would then be mapped to a single Uu DRB.
Question 3: Is this scenario realistic to support?  If not, is the bearer information needed in the adaptation layer?
	Company name
	Yes/No
	Comments

	Nokia
	
	The mapping between DRBs of the remote UE to Uu DRB should be fully under the control of eNB. The bearer information such as bearer ID of remote UEs should be included in the adaptation layer.

	ZTE
	Yes
	Based on current specification, the maximum number of Uu DRB is 11 whereas the maximum number of logical channel is 8. On the other hand, the number of QCIs defined in TS23.203 is 15. Considering that multiple remote UEs connects to the relay and have bearers with different QCIs, it is hard to realize the mapping of different QCI to different DRB since the available number of Uu DRB is smaller than that of QCI. In this sense, multiple bearers with similar QCIs should be allowed mapping to one single Uu DRB.  

	Coolpad
	Yes
	The scenario should be supported  in order to decouple the number of DRBs from the number of supportable remote UEs.  We see this can make the FeD2D solutions more valuable.
In case of these scenarios, the mapping can be configured by the eNB and then it is possible to try to map those traffic with close QoS into one DRB and minimize the impacts.

	Ericsson
	
	We agree with Nokia.

	Sony
	Yes
	At least the specification should not restrict such configuration

	Qualcomm
	Yes
	We agree with ZTE.

	Huawei
	Yes
	Maybe it is difficult to preclude this scenario. Having the bearer information in the adaptation layer, both M:1 mapping and 1:1 mapping could be supported.  The scenario for M:1 mapping may not be typical, but it seems the network implementation would be free to configure in this way if it chose to.

	Samsung
	Yes
	It seems realistic with some optimized mapping rule.

	III
	Not sure
	We could consider mapping DRB belonging to the remote UE to the DRB belonging to the Relay UE with similar QoS profile.

	Sequans
	Yes
	It seems most realistic implementations would use some basic QoS profile since feD2D by nature would not be able to support all the QCIs configured for the relay. However this option cannot be precluded. In this case the adaptation layer should include bearer information.

	IPCom
	Yes
	Same view as ZTE.

	LG
	Yes
	We do not need to limit this bearer mapping scenario between multiple bearers of remote UE since it is a network implementation issue.

	Intel
	Yes
	No need to restrict the bearer mapping scenarios in SI.



Rapporteur’s comments:This question was virtually unanimous and it seems safe to conclude that the mapping of bearers would be under eNB control, and therefore the scenario of multiple bearers of the remote UE mapped together on a single Uu DRB needs to be considered.
Proposal 3: Confirm that the design supports mapping multiple bearers of the remote UE onto a single Uu DRB, and consequently the bearer ID is indicated in the adapter layer information.
The meeting discussion reached an agreement that the adapter layer information is provided “in the RLC SDU/PDCP PDU”.  It may not be completely clear what this means, e.g. is the adapter layer information added to the PDCP header of the PDU, is a new format defined, etc.
Question 4: What structure should be used for the adapter layer header information in the PDCP PDU? 
	Company name
	Comments

	Nokia
	The most straightforward way is that adapter layer adds the AL header on top of PDCP PDU and AL header plus PDCP PDU becomes RLC SDU.

	ZTE
	The adapter layer header information should be separated from PDCP PDU. It is better to be a separate layer between PDCP and RLC layer.
If the adapter layer header info is included in the PDCP PDU, for the uplink data packet received from relay UE, after the eNB performs RLC entity processing, this data packet should be delivered to the remote UE’s PDCP entity according to the radio protocol stack design. However, it is hard for the RLC entity to know which remote UE’s PDCP entity should be delivered unless it parses the PDCP sublayer and obtain the remote UE and bearer ID info in advance. As we can see, it requires the cross layer processing and violates the layered protocol design principle.

	Coolpad
	We prefer PDCP header and these parameters are added by the relay UE.  And we assume in remote UE PDCP instance and the corresponding RLC instance should already been associated when DRB is created. 

	Ericsson
	The simplest way would be to add it to the header of PDCP. 

	Sony
	A stage 3 detail that can be addressed in the WI.

	Qualcomm
	Whether it is added to the PDCP header or added as a shim layer between PDCP and RLC is Stage 3 detail can be addressed in WI.

	Huawei
	For implementation reasons, we see it simplest for the adaptation layer to add an outer header re-using the PDCP format.  This allows the adaptation layer to be just a “shallow PDCP” functionality that does not require implementing a complete separate sublayer.

	Samsung
	We prefer adapter layer header is separate from PDCP PDU. 

	III
	For non-3GPP access, the adapter layer header should include the information to identify the target Remote UE.

	Sequans
	Agree with Sony & QC, we can address this in the WI phase.

	IPCom
	It’s too early to decide on the structure at this stage.

	LG
	We also prefer that adaptation layer add the AL header which is top of PDCP PDU. These AL header plus PDCP PDU can become PLC PDU.



Rapporteur’s comments: There was no consensus on this question, with three main positions expressed by different companies:
· Include the adapter layer information with the PDCP header;
· Specify a separate header from a new sublayer between PDCP and RLC;
· Leave the decision to the WI phase.
No proposal for this question.
2.2	Short range adapter layer
It is agreed that an adapter layer is needed on non-3GPP sidelink, but it is FFS for the PC5 case. 
Question 5: What information is provided by the adapter layer in the non-3GPP case? 
	Company name
	Comments

	Nokia
	On short range interface it is sufficient to provide DRB ID in an adapter layer header. Technology specific UE identifiers can be used by relay UE to distinguish particular remote UEs.

	ZTE
	At least bearer identity of remote UE should be contained in the adaptor layer. Considering the case that the remote UE may transmit unicast non-3GPP traffic to relay UE without relaying to the network, it is better to add an relay indication in the adapter layer to indicate whether the traffic should be relayed to the network or not.

	Coolpad
	Agree with Nokia, RAT specific UE ID + DRB ID should be sufficient.  For other RAT, we should at least consider BT and WLAN. 
We are not sure if the indicator about whether traffic should be relayed is explicitly added.  Because we think that for traffic which are to be relayed to the eNB, there should be DRB established between remote UE and eNB via the relay UE.

	Ericsson
	A bearer ID is needed.

	Sony
	Bearer ID should be sufficient for routing the data.

	Qualcomm
	Bearer identity of remote UE 

	Huawei
	Agree with Nokia.  Only RB ID is needed in the adapter layer header.  Remote UE’s Layer 2 ID can be used by Relay UE to distinguish particular remote UEs. For PC5, the Layer 2 ID is the remote UE’s Prose UE ID. For non-3GPP, the Layer 2 ID is the remote UE’s MAC address.
Then taking both the Q2 and Q5 into consideration together, the Relay UE needs to maintain the mapping between its local ID and its Layer 2 ID for each remote UE.  When receiving a packet for forwarding, the relay UE applies this mapping to translate between the two IDs.

	Samsung
	Agree with Nokia. 

	III
	For non-3GPP access, the adapter layer should be able to map Remote UE’s DRB ID to Remote UE’s (Wi-Fi/Bluetooth) MAC address. 

	Sequans
	Bearer ID should be sufficient in the adaptation layer

	IPCom
	Bearer ID should be sufficient.

	LG
	Bearer ID is necessary. Also we need to consider that the relay UE needs to maintain the ID mapping in order to identify between remote UE ID (i.e., RAT specific) and eNB (i.e., C-RNTI).

	Intel
	Bearer ID is necessary.



Rapporteur’s comments: It was unanimous that the DRB ID is needed.  No further information was identified as being needed in the header, although several companies noted that the relay UE needs to be aware of the mapping between remote UE IDs on the short range interface and on Uu (related also to Q2).
Proposal 5: The adaptation layer header on the short range interface includes a DRB ID for the non-3GPP case.
Question 6: Is an adapter layer needed over PC5?  If so, what information does it provide?  If not, how is the information from Question 5 conveyed in the PC5 case? 
	Company name
	Yes/No
	Comments

	Nokia
	Yes
	For PC5 case adapter layer on short range interface is not necessary. However, in order to have a unified solution for LTE and non-3GPP technologies we think it should always be present. Similarly as in non-3GPP case there is no need to include UE identifier in a AL header and DRB ID is sufficient.

	ZTE
	No 
	To distinguish the data to be relayed to the network from the data destined to relay UE, dedicated PC5 bearer could be established. That is to say, relay indication is not necessary.
Regarding bearer ID, the Uu bearer of remote UE could be one to one mapped to a PC5 bearer. In this case, the relay UE can tell the Uu bearer ID by PC5 LCID. And to realize it, the mapping table between remote UE Uu bearer and PC5 bearer should be maintained by both remote and relay UE.

	Coolpad
	No
	We think for PC5 case, there is no need to have any adaptation layer.  Without having this, the relay UE and the eNB would use C-RNTI equivalent to the RAT-specific UE ID and the DRB ID is the same for both PC5 and non-3GPP short range communication.  There is no need to convey these two parameters as we assume they could be known in the relay UE and eNB as part of UE context or the mapping table. 

	Ericsson
	
	It is possible to use the LCID in the MAC PDU of PC5 to convey the identity of the bearer.

	Sony
	Yes
	To support mapping of multiple remote UE bearers to one Uu bearer in a consistent way (regardless of short range technology), additional adapter header could be used.

	Qualcomm
	No
	Agree with ZTE and Ericsson.

	Huawei
	No
	Not identify any necessary information needing to be added by an adaptation layer. (both “DRB ID” and “Relay indication” are not needed).

	Samsung
	No
	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. However, we also think it is also possible for unified solution as Nokia’s comments.

	III
	Yes
	For UE-to-network relay communication, the adapter layer on short range interface is required. However, for LTE direct communication, the adapter layer on short range interface can be skipped.

	Sequans
	Yes
	Agree with Nokia

	IPCom
	Yes
	Same view as Nokia.

	LG
	Yes
	We prefer that an adaptation layer is applied on PC5 case in order to design consistent protocol.


Rapporteur’s comments: No company identified specific information that needs to be supplied on the adaptation layer for the PC5 case.  However, approximately half the responding companies prefer to have the adaptation layer present also on PC5, for design consistency.  This may need to be decided by company contributions.
[bookmark: _GoBack]No proposal for this question.

3	Summary
Proposal 2: The remote UE is identified in the adapter layer header on Uu by a local identifier, which is known to at least the eNB and the relay UE.
Proposal 3: Confirm that the design supports mapping multiple bearers of the remote UE onto a single Uu DRB, and consequently the bearer ID is indicated in the adapter layer information.
Proposal 5: The adaptation layer header on the short range interface includes a DRB ID for the non-3GPP case.


4	Text Proposal to TR 36.746
[bookmark: _Toc414792204][bookmark: _Toc467838960]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 and control plane, relaying is performed above RLC sublayer. The evolved ProSe Remote UE’s user plane and control plane data are relayed above RLC via the evolved ProSe UE-to-Network Relay UE from the evolved ProSe Remote UE to network and vice versa. Uu PDCP and RRC are terminated between the evolved ProSe Remote UE and the eNB while RLC, MAC and PHY and the non-3GPP transport layers are terminated in each link (i.e. the link between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE and the link between the evolved ProSe UE-to-Network Relay UE and the eNB). The user plane protocol stack and the control plane protocol stack when PC5 is used between the evolved ProSe remote UE and the evolved ProSe UE-to-Network Relay UE is shown in Figure 5.1.1-1 and Figure 5.1.1-2. The user plane protocol stack and the control plane protocol stack when non-3GPP access is used between the evolved ProSe remote UE and the evolved ProSe UE-to-Network Relay UE is shown in Figure 5.1.1-3 and Figure 5.1.1-4.
Editor’s Note: It is FFS whether an adaptation layer is needed for PC5.
Editor’s Note: It is FFS whether an PDCP layer is needed between evolved ProSe Remote UE and evolved ProSe UE-to-Network Relay UE for PC5.


Figure 5.1.1-1: User plane radio protocol stack for layer 2 evolved UE-to-Network relay (PC5)


Figure 5.1.1-2: Control plane radio protocol stack for layer 2 evolved UE-to-Network relay (PC5)


Figure 5.1.1-3: User plane radio protocol stack for layer 2 evolved UE-to-Network relay (non-3GPP access)


Figure 5.1.1-4: Control plane radio protocol stack for layer 2 evolved UE-to-Network relay (non-3GPP access)

Traffic of one or multiple evolved ProSe Remote UEs may be mapped to a single DRB of Uu interface of the evolved ProSe UE-to-Network Relay UE. Multiple Uu DRBs may be used to carry traffic of different QoS classes, for one or multiple evolved ProSe Remote UEs. Multiple bearers of the evolved ProSe Remote UE may be mapped to a single Uu DRB of the evolved ProSe UE-to-Network Relay UE.  It is also possible to multiplex traffic of evolved ProSe UE-to-Network Relay UE itself onto the Uu DRB, which is used to relay traffic to/from evolved ProSe Remote UEs. How the mapping of the traffic between sidelink bearers and Uu bearers is done is up to the eNB implementation and the mapping is configured in evolved ProSe UE-to-Network Relay UE by the eNB. An adaptation layer over Uu is supported to identify the evolved ProSe Remote UE/evolved ProSe UE-to-Network Relay UE and the corresponding. 
Within a Uu DRB, different evolved ProSe Remote UEs and different bearers of the evolved ProSe Remote UE are indicated by additional information included in adaptation layer header which is added to PDCP PDU.  The remote UE is identified in the adaptation layer header on Uu by a local identifier, which is known to at least the eNB and the relay UE.  An identifier of the bearer of the evolved ProSe Remote UE (e.g. DRB ID) is also included in the adaptation layer header.  The Further details of this additional information are FFS.
An adaptation layer is supported over non-3GPP access for the short range link between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE. Adaptation layer header is added to PDCP PDU.  The adaptation layer header for the non-3GPP short range interface includes a DRB ID identifying the bearer of the evolved ProSe Remote UE.
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