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1  Introduction

Relay techniques for LTE-A have been considered as a tool to provide performance improvements in a number of application scenarios. In this contribution, we share our views on the possible approach to compare and select the most appropriate relaying schemes for different application scenarios, and to facilitate evaluations on the performance and effectiveness of the various types of relays under consideration, as described in Section 9 of TR 36.814 [2].   
2  Discussion

In [1], the functional splits between eNB and relay node are discussed and tables are included which present some possible function combination. While this is a good starting point in terms of identifying the possible functional splits in various relay schemes, it will be pre-mature to exclude certain types of relaying functionality at this stage. Due to the fact that the selection of relay schemes strongly depends on the performance improvement, results of performance evaluations shall be considered before deciding on the relaying functionalities. Since the relaying techniques in LTE advanced involve work above the physical layer, i.e., the MAC, RRC and other higher layer functionalities also, some interactions and liaisons among RAN WGs are necessary as part of the decision process on the LTE-A relaying functionalities. 
In order to facilitate the comparison of relay schemes for LTE-A and to provide recommendations to RAN 2 and RAN 3 in terms of required enhancements of L2/L3 for supporting relay, we suggest the following approach in RAN 1:
For each proposed relaying scheme, the following factors need to be considered:
1. For the interface between relay node and UE
a. Required functionality in each layer of C-plane

b. Required PDU process in U-plane

2. For the interface between relay node and eNB 
a. Required new functionality 
3. For purpose of performance evaluation, some variables, such as delay, need to be assumed
4. For purpose of performance evaluation, the performance metrics, such as system capacity, throughput, overhead caused in the link between eNB and relay node, and traffic latency shall be defined. The factors which impact the performance shall be considered , such as UE handover, relay node handover etc. 
5. The assumed application scenario may also need to be indicated to help in the determination of the adoption of the proposed scheme   

6. Based on comparisons among various schemes, RAN 1 may recommend a subset of all options to RAN2 and RAN 3 and indicate the required modification/enhancement the link between eNB and relay node in various layers of U-plane and C-plane.

In order to explain this approach, we use a table to provide some examples (see Table 1). Please note that this table is only for the purpose of illustration of the proposed approach and the table itself is certainly not complete in its current form. In this example, it is assumed that the interface, from UE’s point of view, won’t be impacted by supporting relay, e.g., for a Release-8 UE. If the interface, from UE’s point of view, can be enhanced for supporting relay, some more columns may be needed to indicate such required modifications. 
As this approach progresses, the table suggested in [1] will eventually be filled by using the column “Required functionality of relay in Relay <-> UE link in C-plane” and “Required PDU process by relay in Relay <-> UE link in U-plane” in Table 1. The column “Possible new functionality of relay in Relay  <-> eNB to support relay operation in the interface to UE” in Table 1 can be used as the requirement for designing the link between eNB and relay by RAN 1, 2 and 3.
	Relaying scheme
	Specific characteristics 
	Required  functionality of relay in relay <-> UE link in C plane 
	Required   PDU process by relay in Relay <-> UE link in U-plane
	Possible new functionality of relay in Relay <-> eNB link to support relay operation in the interface to UE
	Assumed application scenario examples

	
	
	PHY
	MAC
	RRC
	
	
	Coverage extension;

Delay sensitive services

	Amplifier and forwarding/modulation and forwarding
	
	N/A
	N/A
	N/A
	N/A
	RRC: Power and interference control management 
	

	Transmission cooperation among eNB and RNs
	Centralized controlled HARQ
	TBD
	HARQ only
	N/A
	TB
	PHY: Frame structure (in-band)
MAC/RRC: UE HARQ control info/scheduling info exchange, etc 
	Throughput enhancement;
Coverage enhancement



	Localized real-time resource  management
	Per-hop HARQ;

End-to-end ARQ, connection, security and QoS
	Full
	Full
	N/A
	MAC 
PDU
	PHY: Frame structure (in-band)
RRC: info exchange on UE network attachment, RB setup, etc
	Coverage extension;

Coverage hole filling;

Throughput enhancement

	Fully localized RRC management
	Hop-by-hop HARQ, ARQ, connection, security, QoS
	Full
	Full
	Full
	IP 
	PHY: frame structure
RRC:  info exchange on UE network attachment, RB setup), etc
	Group mobility


Table 1: Example of the proposed approach on characterizing LTE-A relay functionality.
Please note that the entries in the above table have not captured the detailed functionality. Further work would be necessary to identify the detailed functionality as this approach progresses.
 3   Conclusion 
The purpose of this contribution is to share our thoughts on a reasonable and systematic approach in the comparison and determination of relaying schemes for LTE-A.  We expect that this approach would facilitate the selection of appropriate relaying scheme in different application scenarios and clearly identify the required functional splits between eNB and relay node and, at the same time, provide to other RAN WGs the recommendations/requirements of enhancements in the link between eNB and relay node on various layers in both C-plane and U-plane.
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