[bookmark: _Toc193024528]3GPP TSG-RAN WG2 Meeting #90					                R2-152471
Fukuoka, Japan, May 25-29, 2015

[bookmark: Source]Agenda Item:		7.5.1.4
Source: 	Huawei, HiSilicon
Title: 	User plane procedures for UE to Network Relays
[bookmark: DocumentFor]Document for:	Discussion and Decision
1 Introduction
In RAN #67 meeting, one new WI D2D enhancement was agreed [1], and the D2D relay is one important feature in this WI. In this contribution, we will discuss the procedure of user plane, and give some proposals. 
2 Discussion
2.1 Mapping of sidelink RBs (Radio Bearers) and Uu RBs (Radio Bearers)
Data of remote UEs need to be transported overtwo interfaces, PC5 (between remote-UE and relay-UE) and Uu (between relay-UE and eNB). For illustration purposes, we assume the remote-UE has two services that need to be relayed, the relay-UE also has two ongoing services mapped to different radio bearers according to their respective QoS. 
Note that the Uu interface supports multiple logical channels, each mapped to a radio bearer with different QoS support. However, RAN2 has not so far specified how services are mapped to multiple radio bearers for the sidelink channel. Therefore, for the purposes of this discussion we will assume that all radio bearers on the Uu and Iu interfaces are mapped by the relay UE to a single radio bearer on the PC5 interface. How to differentiate the QoS of different services through prioritization on the PC5 interface is a topic of further study. 
Observation 1: It is sufficient to assume that all radio bearers on the Uu and Iu interfaces are mapped by the relay UE to a single radio bearer on the PC5 interface. How to differentiate the QoS of different services through prioritization on the PC5 interface is FFS.
How are the sidelink RBs mapped on the Uu RBs? Below we analyze several possible solutions.
· Option 1: sidelink data is multiplexing mapped to corresponding relay-UE’s RB, see Fig. 1. 
Reuse one or more RB of Uu interface can be shared by data of remote-UE and data of relay-UE. If there is no RB between relay-UE and eNB appropriate to support the service requirement to the remote UE, then one or more new RBs can be established, and similarly for the Iu interface between eNB and SGW. 
· Pros: Does not increase the number of logical channels on Uu interface.
· Cons: Relay UE needs to multiplex/demultiplex remote-UE and local data . 


Fig. 1: Multiplexing of relay UE and remote UE data on the same RB

· Option 2: all sidelink data mapped to only one Uu RB and only one Iu RB, see Fig. 2
All user data of the two services will be transferred by the only one remote-UE RB in PC5 and Uu and Iu interface. 
· Pros: Minimize the need to support additional logical channel on Uu interface.
· Cons: All services of remote-UE will be mixed, with no possibility for QoS differentiation on Uu and Iu interfaces. 


Fig. 2: Single Uu bearer for all relayed services
· Option 3: Each service is mapped on one Uu RB
With this option, one service of the remote-UE is mapped to one Uu RB, which is seperate from the RBs of relay UE, and one Uu RB mapped to one Iu RB. Refer to Fig. 3.
· Pros: Every service has its own radio bearer. There is no confusion as to which RB is used to transfer or recieve the user data for each service.
· Cons: There are only 8 logical channel in Uu interface in current specification  The relay UE may need to support additional logical channels on the Uu interface.


Fig. 3: Independent relay and Uu radio bearers

Table 1 below compares the three solutions of RB mapping.

Table 1:  Comparison of RB mapping solutions
	option
	Pros
	Cons

	Option 1
	Not increase in number  of logical channels for Uu.
	Relay UE needs to multiplex/demultiplex remote-UE and local data

	Option 2
	Minimize the need to support additional logical channels on Uu interface. 
	All services of remote-UE will be mixed transmission in the same radio and EPS bearer. No opportunity for QoS differentiation

	Option 3
	Every service has its own radio bearer. This could simiplify multiplexing/demultiplexing at the relay UE.
	Uu logical channel number may need to be increased for relay UE. 



Options 1 & 3 are the most flexible, and are both compatible with the existing QoS framework for EPS bearers. Furthermore, there would be minimal difference between these two options from the persepective of the both the eNB and relay UE. The differences between these two options will mostly impact the eNB to CN interfaces, and should be evaluated by RAN3.
Option 2 on the other hand is not compatible with the existing QoS framework, and has no clear advantage over the other options. Therefore, option 2 can be excluded from further consideration. The choice between options 1 & 3 can be left to RAN3 to study and decide on.
Proposal 1: Options 1 & 3 are flexible, and are both compatible with the existing QoS framework for EPS bearers, whereas option 2 is not. A choice between options 1 & 3 would not significantly impact and can be left to RAN3 to study and decide.
2.2 Relaying for multiple remote UEs 
It is not decided how many remote-UEs a single relay-UE could support. If a single relay-UE can support more than one remote-UE, we need to consider the impact on RB mapping. 
It is straight forward to extend option 1 to the case of multiple remote UEs. With this option the relay UE would simply multiplext/demultiplex the data for each remote UE from the relay UE’s local data, and map the the data stream of each remote UE to the sidelink interface using the approach L2 ID corresponding to each remote UE. This is illustrated in Fig. 4 below:


Fig. 4: Option 1 with 2 remote UEs

If option 3 is adopted for a single remote UE, then there are two ways to solve the RB mapping on the UE interface. Fig. 5 and Fig. 6 below illustrate these two approaches.


Fig. 5: Option 3a with 2 remote UEs


Fig. 6:  Option 3b with 2 remote UEs
Option 3a in Fig. 5, all user plane data for the remote-UE’s with similar service/QoS requirements is mapped to a single RB in Uu and Iu interface. If the relay-UE supports more than one remote-UE, then the EPS and corresponding RBs may need to be resized to accomodate the additional traffic of each remote UE. The relay UE is responsible for multiplexing/demultiplexing the data for each remote UE. Hence, this approch is similar to Option 1, except that the local data for the relay UE is not multiplexed on the Uu and Iu interfaces. As such this approach shares many of the pros and cons of Option 1. For example, the number of logical channels on the Uu interface would increase compared to Option 1, but this increase would still be minimal.
Option 3b in Fig. 6, the user plane data for each remote-UE is mapped to a seperate set of RBs on the Uu and Iu interface. This approach is a straight forward extention of Option 3, and shares the same pros and cons. For example, the number of logical channels that the relay UE’s Uu interface would need to support grows in proportion to the number of remote UEs. 
Proposal 2: If Option 3 is selected, either Option 3a or Option 3b can be used to support multiple remote UEs by a single relay UE. The choice of 3a or 3b is left to RAN3 to study and decide. 
3 Conclusion
In this contribution, we discuss how the sidelink RBs mapping to Uu RBs, and give some proposals as below. 
Observation 1: It is sufficient to assume that all radio bearers on the Uu and Iu interfaces are mapped by the relay UE to a single radio bearer on the PC5 interface. How to differentiate the QoS of different services through prioritization on the PC5 interface is FFS.
Proposal 1: Options 1 & 3 are flexible, and are both compatible with the existing QoS framework for EPS bearers, whereas option 2 is not. A choice between options 1 & 3 would not significantly impact and can be left to RAN3 to study and decide.
Proposal 2: If Option 3 is selected, either Option 3a or Option 3b can be used to support multiple remote UEs by a single relay UE. The choice of 3a or 3b is left to RAN3 to study and decide. 
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