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1. Introduction
At RAN#46, the WID on relay was agreed at least to support coverage-improvement scenarios [1]. This paper attempts to identify minimum set of features for relays to support coverage-improvement in Release 10, which are independent from architecture being studied in RAN3.
2. Features required for relays
This section investigates additional features required for AS control plane and user plane protocols on Un interface to support “coverage-improvement” relays. 
2.1. RRC

Relays need to support following two backhaul operations [2]. 

-
in-band, in which case the eNB-to-RN link share the same band with direct eNB-to-UE links within the donor cell. 
-
out-band, in which case the eNB-to-RN link does not operate in the same band as direct eNB-to-UE links within the donor cell
For out-band operation, since physical layer configuration on Un link can be fully re-used as defined for Uu link in Release 9, RRC can also be fully re-used for the physical layer configuration and no additional features to configure the physical layer for the out-band operation can be foreseen. 
For in-band operation in which case resource partition between Un and Uu link are required by means of MBSFN subframe, associated features for this operation to work need to be specified in RRC. So far, the followings are considered to be essential features for the configuration of resource partition. 
1)
MBSFN subframe and SFN synchronization on Un interface


Since downlink data on Un link has to be scheduled on MBSFN subframes in Uu link configured by the RN, the DeNB needs to have knowledge of the MBSFN subframe configuration for the RNs connected to the DeNB and also to be aware of the SFN synchronization status in the RN to make sure that it allocates resources to the Un transmissions at the right timings. Details are described in [3]. 
2)
System information change notification


Since the RN can only receive downlink data on MBSFN subframes in Uu link configured by the RN, the RN cannot receive the SI messages in the same way as the UE directly connected to the DeNB can receive, if a change has occurred in the SI messages as proposed in [4], [5]. The RN specific method to receive the change in the SI messages has to be considered as described in [5]. 
In addition, for the DeNB to be able to select the appropriate configuration required for the abovementioned operations when the RN connected to the DeNB starts up its operation, the followings are also considered to be essential for relay operation.

3)
RN dedicated establishment cause

The RN dedicated establishment cause needs to be specified for the DeNB to distinguish whether an RRCConnectionRequest message was from a UE or from an RN. Use cases of the RN dedicated establishment cause are shown in [6]. 

4)
RN capability

Fundamental information elements as RN capability required for the relay operation need to be investigated as proposed in [7]. 
Hence, the following is proposed. 
Proposal 1:
the following features are essential for both out-band and in-band operation and should be specified in RRC.


1)
MBSFN subframe and SFN synchronization on Un interface

2)
System information change notification

3)
RN dedicated establishment cause


4)
RN capability
2.2. PDCP

Following features on PDCP were discussed so far.

1)
Header compression

Header compression could be applied on Un link to reduce the protocol header overhead over IP layer and its efficiency and complexity were studied in the email discussion [8]. A new RoHC profile might be needed, which is however dependent on the architecture and approach to header compression that is taken [8]. As such, the necessity of a new profile is FFS. Moreover, since the header compression can be considered as an optimization, it would not be an essential feature to support coverage-improvement relays.

2)
Integrity protection

In Architecture A, S1-AP (and X2-AP) messages are delivered over DRB on Un, and hence, integrity protection defined in PDCP cannot be applied, since it is only for SRB. However, it is also architecture dependent, and even if selected architecture needs to deliver the S1/X2-AP messages over DRB, there is an alternative to perform integrity protection by means of NDS/IP. As such, RAN2 needs not to investigate this issue so far. 
To support coverage-improvement relays, PDCP defined in Release 9 seems to be sufficient and the necessity of any other optimizations should be studied for further. Hence, the following is proposed. 
Proposal 2:
PDCP defined in Release 9 can be fully re-used on Un to support coverage-improvement relays, and no additional features are needed for that purpose. 

2.3. RLC

No features on RLC required to support relays have been identified and RLC could be fully re-useful on Un so far. 
Proposal 3:
RLC defined in Release 9 can be fully re-used on Un to support coverage-improvement relays, and no additional features are needed for that purpose.
2.4. MAC
As discussed at RAN2#68, HARQ timing issue is handled by RAN1 and associated impact on MAC is dependent on RAN1 decision [9]. Except for the HARQ timing issue, to support coverage-improvement relays, MAC defined in Release 9 seems to be sufficient and the necessity of any other optimizations should be studied for further. Hence, the following is proposed. 

Proposal 4:
MAC defined in Release 9 can be fully re-used on Un to support coverage-improvement relays, and no additional features are needed for that purpose except for HARQ timing related impacts.
2.5. Other

The necessity of DL flow control on Un has been proposed and is FFS [10, 11]. 
3. Summary and proposal
This paper investigated minimum set of features required for the coverage-improvement relays in Release 10. The following proposals were made. 

Proposal 1:
the following features are essential for both out-band and in-band operation and should be specified in RRC.


1)
MBSFN subframe and SFN synchronization on Un interface

2)
System information change notification

3)
RN dedicated establishment cause






4)
RN capability
Proposal 2:
PDCP defined in Release 9 can be fully re-used on Un to support coverage-improvement relays, and no additional features are needed for that purpose.
Proposal 3:
RLC defined in Release 9 can be fully re-used on Un to support coverage-improvement relays, and no additional features are needed for that purpose.
Proposal 4:
MAC defined in Release 9 can be fully re-used on Un to support coverage-improvement relays, and no additional features are needed for that purpose except for HARQ timing related impacts.
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