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1 Introduction

The RN subframe configuration for the Un interface has been discussed by RAN2, and the outcome from RAN2#70bis was a preference for a separate RRC procedure and the expectation that RAN2 would decide to specify a separate RRC procedure unless problems where shown with that approach. We have not identified any problems with that approach that cannot be solved in a straightforward manner, and therefore provide in this document draft procedure text and message coding if there will be a decision for such a procedure.
2 Separate RRC procedure for the Un interface 
At this stage, the new RRC procedure for relaying is expected to:

- Configure/reconfigure the Un subframe configuration and R-PDCCH.
- Provide updates of System Information for Un to RN in RRC_CONNECTED
The procedure is proposed to be named “RRC connection RN reconfiguration”, for the following reasons:

· The RRC procedure for reconfiguration applicable to UEs is called RRC connection reconfiguration. To align as much as possible with previous naming, we suggest to keep “RRC connection” and only add “RN” to signify that only RNs are reconfigured with this procedure.

· The procedure is expected to both configure and reconfigure Un subframes and R-PDCCH. However, even at the initial configuration, it is a reconfiguration of an RRC connection, namely the RRC connection the RN had prior to getting the RN-specific configuration. 

The procedure text is proposed to be included as a subsection to Section 5.3 in TS 36.331. Here follows a draft procedure text for discussion:
5.3.x
RRC connection RN reconfiguration

5.3.x.1
General
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Figure 5.3.x.1-1: RRC connection RN reconfiguration

The purpose of this procedure is to configure/reconfigure the RN-specific subframe configuration and/or to update the system information relevant for the RN in RRC_CONNECTED.

5.3.x.2
Initiation

E-UTRAN may initiate the RRC connection RN reconfiguration procedure to a RN in RRC_CONNECTED when AS security has been activated.

5.3.x.4
Reception of an RRCConnectionRNReconfiguration 

The RN shall:

1>
if the systemInfoChange is included:

2>
act upon the received SystemInformationBlockType1 and SystemInformationBlockType2 as specified in 5.2.2.7 and 5.2.2.9;

1>
if the rn-SpecificSubframeConfig is included:

2>
consider that no DL assignments occur in the subframes indicated in the received rn-SpecificSubframeConfig; 

2>

if the rpdcch-Config is included:

3>
reconfigure lower layers in accordance with the received rpdcch-Config;

1>
submit the RRCConnectionRNReconfigurationComplete message to lower layers for transmission, upon which the procedure ends;

3 RRC messages for the RRC 
The main content of the RRC connection RN reconfiguration procedure is possible system information and RN-specific subframe configuration. 

The system information should be only optionally included given that it is e.g. not likely to have changed at the first RN-specific configuration, before which an RN is capable of reading broadcasted system information. System information relevant for a stationary RN in RRC_CONNECTED is contained in SIB1 and SIB2 and we propose to include all of SIB1 and SIB2 for simplicity and futureproofness. Other SIBs include information regarding mobility (not relevant for a stationary RN), and CMAS, ETWS and MBMS (can be discussed for RNs). 
A possible optimisation would be to only include the parts of SIB1 and SIB2 that are considered relevant for RNs, but given the already limited size of SIB1 and SIB2, the gain of such an optimization can be questioned. Furthermore, the dedicated system information is only a replacement of system information acquisition method, and the regular system information acquisition includes all of SIB1 and SIB2. If the information is stripped to a bare minimum, future updates might require additions to align the system information between RNs getting dedicated system information and UEs/RNs reading the broadcast system information.
Here follows a draft specification for the RRC messages for discussion, proposed to be included as a subsection to Section 6.2.2 in TS 36.331:

–
RRCConnectionRNReconfiguration

The RRCConnectionRNReconfiguration is the command to modify the RRC connection between the RN and the E-UTRAN. It may convey information for the RN-specific subframe configuration and changed system information.
Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionRNReconfiguration message
-- ASN1START

RRCConnectionRNReconfiguration-r10 ::=

SEQUENCE {


rrc-TransactionIdentifier

RRC-TransactionIdentifier,


criticalExtensions



CHOICE {



c1







CHOICE {




rrcConnectionRNReconfiguration-r10

RRCConnectionRNReconfiguration-r10-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture

SEQUENCE {}


}

}

RRCConnectionRNReconfiguration-r10-IEs ::=

SEQUENCE {


systemInfoChange-r10



SystemInfoChange-r10


OPTIONAL,

-- Need ON


rn-SpecificSubframeConfig-r10

RN-SpecificSubframeConfig-r10
OPTIONAL,

-- Need ON


nonCriticalExtension



RRCConnectionRNReconfiguration-v10xy-IEs
OPTIONAL

}

SystemInfoChange-r10 ::=

SEQUENCE {


systemInformationBlockType1-r10

OCTET STRING (CONTAINING SystemInformationBlockType1),


systemInformationBlockType2-r10

OCTET STRING (CONTAINING SystemInformationBlockType2),


...

}

RRCConnectionRNReconfiguration-v10xy-IEs ::= SEQUENCE {


lateNonCriticalExtension




OCTET STRING


OPTIONAL,

-- Need OP


nonCriticalExtension





SEQUENCE {}



OPTIONAL

-- Need OP

}

-- ASN1STOP

	RRCConnectionRNReconfiguration field descriptions

	systemInformationBlockType1

SystemInformationBlockType1 transmitted in the cell.

	systemInformationBlockType2

SystemInformationBlockType2 transmitted in the cell.


–
RRCConnectionRNReconfigurationComplete
The RRCConnectionRNReconfigurationComplete message is used to confirm the successful completion of an RRC Connection RN reconfiguration.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionRNReconfigurationComplete message
-- ASN1START

RRCConnectionRNReconfigurationComplete ::= SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



rrcConnectionRNReconfigurationComplete-r10

RRCConnectionRNReconfigurationComplete-r10-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRNReconfigurationComplete-r10-IEs ::= SEQUENCE {


nonCriticalExtension

RRCConnectionRNReconfigurationComplete-v10xy-IEs

OPTIONAL

}

RRCConnectionRNReconfigurationComplete-v10xy-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

Note Introduction of new messages on DCCH will also imply changes to Section 6.2.1 in TS 36.331.
4 IE for the RN-specific subframe configuration
The new IE RN-SpecificSubframeConfig is proposed to include both the subframe configuration and possible R‑PDCCH configuration for Un. 
The proposed coding for indicating the relevant subframes is very much like the MBSFN subframe configuration since the Un subframes have an implicit link to subframes configured as MBSFN subframes on the RN cell’s Uu. To simplify and to allow further flexibility, however, we propose not to have any restriction regarding which subframes in a radio frame can be configured as Un subframes, i.e. any subframe within a radio frame can be indicated. This is done by having a 10-bit and a 40-bit bitmap for the two choices oneFrame and fourFrames, respectively.
The MBSFN subframe configuration provides possibility for having a very large periodicity, which we think is not needed for Un. The proposed solution still gives full flexibility over four radio frames.
Pending RAN1 agreement, there might be a need for different uplink and downlink subframe configurations, i.e. the subframes with no DL assignments might not always be enough to fully specify the subframes with no UL transmissions. In such case, the uplink subframe configuration has to be added.
The configuration of the R-PDCCH is included as optional since it is not mandatory to have this configured. The R-PDCCH parameters to be configured are FFS.
Here follows a draft specification for this IE for discussion, proposed to be included as a subsection to section 6.3.2 in TS 36.331
–
RN-SpecificSubframeConfig

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

RN-SpecificSubframeConfig information element
-- ASN1START

RN-SpecificSubframeConfig-r10 ::=

SEQUENCE {


dl-SubframeConfig-r10


RN-SubframeConfig-r10,


rpdcch-Config-r10





SEQUENCE {}





OPTIONAL,
-- Need FFS


...


}

RN-SubframeConfig-r10 ::=

SEQUENCE {


radioframeAllocationPeriod-r10


ENUMERATED {n1, n2, n4},


radioframeAllocationOffset-r10


INTEGER (0..3),


subframeAllocation-r10




CHOICE {



oneFrame-r10






BIT STRING (SIZE(10)),



fourFrames-r10






BIT STRING (SIZE(40)),


},


...

}

-- ASN1STOP

  

	RN-SpecificSubframeConfig field descriptions

	dl-SubframeConfig

Defines the subframes with no downlink assignments for the RN.

	

	radioFrameAllocationPeriod, radioFrameAllocationOffset

Radio-frames that contain subframes with no downlink assignments for the RN occur when equation SFN mod radioFrameAllocationPeriod = radioFrameAllocationOffset is satisfied. Value n1 for radioframeAllocationPeriod denotes value 1, n2 denotes value 2, and so on. When fourFrames is used for subframeAllocation, the equation defines the first radio frame referred to in the description below. Values n1 and n2 are not applicable when fourFrames is used.

	subframeAllocation

Defines the subframes with no downlink assignments for the RN within the radio frame allocation period defined by the radioFrameAllocationPeriod and the radioFrameAllocationOffset.

	oneFrame

A bit-map indicating subframe configuration in one radio frame.

“1” denotes that the corresponding subframe contains no downlink assignments for the RN. The following mapping applies:

The first/leftmost bit applies for subframe #0, the second bit applies for subframe #2, the third bit applies for subframe #3 and so on.

	fourFrames

A bit-map indicating subframe configuration in four consecutive radio frames.

“1” denotes that the corresponding subframe contains no downlink assignments for the RN. The following mapping applies:

The first/leftmost bit applies for subframe #0 in the first radio frame, the second bit applies for subframe #2 in the first radio frame, the third bit applies for subframe #3 in the first radio frame and so on.


5 Conclusion

We propose that RAN2 discusses the proposals in this document and potentially makes initial agreements. 
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