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1 Introduction

The RN subframe configuration for the Un interface has been discussed by RAN2 and the IE RN-SubframeConfig is included in the current running RRC CR for relays [1]. This document proposes some modification of the IE RN-SubframeConfig based on RAN1 agreements as given in TS 36.216 v1.0.0 [2]. 
2 IE for the RN subframe configuration
In the current running RRC CR for Relays [1] the IE RN-SubframeConfig refers to the MBSFN-SubframeConfig, i.e. to same IE as for the MBSFN configuration used in SIB2.
However, in TS 36.216 v1.0.0 [2] the following text can be found in Section 5.1:
******* Start of text copied from section 5.1 of TS 36.216 v1.0.0 *********
For frame structure type 1 the subframes configured for eNB-to-RN transmission shall follow a period of 8ms with the exception that a downlink subframe that cannot be configured as MBSFN subframes in the relay node cell shall not be configured for eNB-to-RN transmission.

For frame structure type 2 the subframes that can be configured for eNB-RN transmission are listed in Table 5.1-1 where, for each subframe in a radio frame, “D” denotes the subframe is configured for downlink eNB-to-RN transmissions, “U” denotes the subframe is configured for uplink RN-to-eNB transmissions.

Table 5.1-1: Supported configurations for eNB-RN transmission (frame structure type 2)
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******* End of text copied from TS 36.216 *********
The RAN1 agreement means that the signalling for RN subframe configuration is different in FDD and TDD.

2.1 FDD

For FDD, the text in Section 5.1 of TS 36.216 gives that an 8-bit parameter is enough to define the subframe pattern, given that the masking (removal) of those subframes not possible to be configured as MBSFN subframes on Uu is done by both the DeNB and RN. For there to be a common understanding of the backhaul subframes between the DeNB and the RN, there is a need to also configure where in the frame structure the pattern starts. We believe it is reasonable to always start the 8-bit pattern on subframe #0 of a radio frame, and only specify in which radio frame the pattern should start. An 8-bit pattern laid out on a radio frame grid where each radio frame consists of ten subframes will repeat itself after four radio frames, so we propose to start the pattern at radio frames where SFN mod 4 equals a configurable radioframeAllocationOffset. A similar scheme is used for the start of the MBSFN subframe configuration in SIB2.
Note that for FDD, it is enough to signal the DL subframe configuration to the RN, since this configuration gives implicit information on the possible UL subframes [3].

2.2 TDD
For TDD, the text and table in Section 5.1 of TS 36.216 gives that only the “Backhaul subframe configuration” parameter is needed for the RN subframe configuration, i.e. this parameter can be used to completely specify the subframe configuration for both DL and UL. RAN1 might decide on supporting additional configurations (FFS) in the upcoming RAN1 meeting, but that would only mean an update to the value range of the parameter.
2.3 Suggested modifications to the RN-SubframeConfig IE

Below follows a modified specification of the RN-SubframeConfig IE, corresponding to the RAN1 agreements for both FDD and TDD. 
Proposal 1 Discuss the proposed IE content and if acceptable, include it in an updated version of the running RRC CR for relays.
–
RN-SubframeConfig

The IE RN-SubframeConfig is used to specify the subframe configuration for an RN.

RN-SubframeConfig information element
-- ASN1START

RN-SubframeConfig-r10 ::=

SEQUENCE {


frameStructureType-r10


CHOICE {



fdd-r10






FDD-SubframeConfig-r10,



tdd-r10






TDD-SubframeConfig-r10

},

rpdcch-Config-r10





SEQUENCE {}





OPTIONAL,

-- FFS


...

}
FDD-SubframeConfig-r10 ::=

SEQUENCE {


radioframeAllocationOffset-r10

INTEGER (0..3),


subframeAllocationPattern-r10

BIT STRING (SIZE(8))

}

TDD-SubframeConfig-r10 ::=

SEQUENCE {


backhaulSubframeConfig-r10

INTEGER (0..11)










-- FFS
}

-- ASN1STOP

  

	RN-SubframeConfig field descriptions

	FDD-SubframeConfig 
Defines the DL subframe configuration for eNB-to-RN transmission, i.e. those subframes in which the eNB may indicate downlink assignments for the RN. 

	radioframeAllocationOffset

The radio frame in which the subframeAllocationPattern starts (i.e. the radio frame in which the first bit of the subframeAllocationPattern corresponds to subframe #0) occur when SFN mod 4 = radioframeAllocationOffset. 

	subframeAllocationPattern
An 8-bit bitmap defines the pattern, with 8 ms periodicity, indicating potential Un downlink subframes in which the eNB may indicate downlink assignments for the RN. The pattern is to be applied for each set of 8 continuous subframes with start in the radio frame given by the parameter radioframeAllocationOffset, excluding those subframes that cannot be configured as MBSFN subframes in the relay node cell.
“1” denotes that the corresponding subframe contains possible downlink assignments for the RN if this subframe can be configured as MBSFN subframe in the relay node cell. 

The following mapping applies:
Bit  #1 to bit #8 of the subframeAllocationPattern apply for subframe #0 to subframe #7 of the radio frame given by the parameter radioframeAllocationOffset. The same pattern applies to the following subframes, i.e. 
bit  #1 of the subFrameAllocationPattern applies also for subframe #8 of the radio frame given by the parameter radioframeAllocationOffset , bit  #2 of the subFrameAllocationPattern applies also for subframe #9 of the radio frame given by the parameter radioframeAllocationOffset, bit  #3 of the subFrameAllocationPattern applies also for subframe #0 of the radio frame given by the parameter radioframeAllocationOffset + 1, bit  #2 of the subFrameAllocationPattern applies also for the subframe #1 of the radio frame given by the parameter radioframeAllocationOffset + 1, and so on.

	TDD-SubframeConfig
Defines the DL and UL subframe configuration for eNB-RN transmission.

	backhaulSubframeConfig
Parameter: backhaulSubframeConfig, see TS 36.216 [XX, Table 5.1-1].


3 Conclusion

We propose that RAN2 discusses the proposal in this document and agrees on the modified RN-SubframeConfig IE. 
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