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1 Introduction

RAN1 has sent an LS regarding the detailed parameters for R-PDCCH configuration that needs to be configured by higher layers [1]. In this contribution the signaling aspects of these parameters are discussed and detailed signaling schemes for those parameters in the RRC message RNReconfiguration are proposed. The corresponding text proposal is also provided. 
2 Discussion
Signalling of R-PDCCH configuration
In RAN1#62bis meeting, the following agreement was made [2]
· PDCCH Search Space in non-interleaving Mode
· One set of R-PDCCH VRBs for DL grants and UL grants is semi-statically configured by higher layers on a RN specific basis

· The R-PDCCH VRBs are indexed by VRBR-PDCCH(n) for n = 0, 1, …, N-1, where N is the number of R-PDCCH VRBs

· The possible values of N is FFS

· Rel-8 resource allocation types 0, 1 and 2 supported for R-PDCCH VRB set assignment

· DeNB can configure multiple RNs to share the same set of R-PDCCH VRBs

· In each slot within the configured VRB set, M(L) R-PDCCH candidates are defined for aggregation level L, where R-PDCCH candidate m (for m = 0, 1, …, M(L)-1) at aggregation level L comprises L R-PDCCH VRBs with indices of 

· (L * m + i) mod N, where i = 0, 1, …, L - 1

· Possibility of an additional semi-static offset to the starting position is FFS

· Working Assumption that the Rel-8 hashing function is not used

· For RA types 0, 1 and 2, Rel-8 LVRB supported for R-PDCCH VRB to PRB mapping

· For RA type 2, Rel-8 DVRB supported for R-PDCCH VRB to PRB mapping, with slot hopping removed
· For case of RA type 0 with RBG size of 3: FFS whether the number of used PRBs per RBG is 2 or 3
· Baseline for supported R-PDCCH aggregation levels L = {1, 2, 4, 8}

· FFS on number of R-PDCCH candidates M(L)
According to the above agreements, three resource allocation types, 0,1 and 2, are available for the indication of PRB resource of R-PDCCH and they are applicable in both Interleaving and non-interleaving modes. However, only LVRB can be configured in type 0 and 1 RA while both LVRB and DVRB are applicable in type 2 RA. Hence, there are only four modes to be indicated, equivalently 2 bit signaling. Consequently, VRB and RA types need not be separately indicated in Un link and 2bits will be sufficient to signal all four modes.
Proposal 1 Two bit IE, rpdcchRAType-IE, is used to indicate the resource allocation type in terms of RA Type definition and VRB definition.
For the indication of resource blocks occupied by R-PDCCH the same Resource block assignment-IE for PDSCH, which can have maximum of 28bits according to Rel-8 specification, can be used. If the same format of Rel-8 Resource block assignment-IE is to be used for rpdcch-RBAssignment IE, some unused bit will be incurred in Un signaling since the total BW for R-PDCCH region can vary. These unused bits will be masked from the MSB bit by DeNB. The left most used bits will indicate the same three entities, the Gap type in type2, and the selected resource blocks subset and the shift of the resource allocation span in type1, and the rest of bits will be used for the indication of the location of the R-PDCCH region. Futhermore a single IE will be enough to indicate the PRB region for both DL and UL grants respectively.
Proposal 2 The same format of Resource block assignment-IE for PDSCH in Rel-8 will be used for the indication of R-PDCCH RB assignment and a single rpdcch-RBAssignment-IE is used to indicate the PRB region for both DL and UL grants.
According to [1], it seems that two separate IEs need to be defined to indicate the choice of interleaving/non-interleaving and reference signal for the demodulation of R-PDCCH. But if the both rpdcchInterleaving-IE and rpdcchDemodulationRs-IE [1] are defined as separate IEs, it seems that the usage of interleaving with DMRS is configurable for R-PDCCH in signaling point of view, which is not technically possible. Furthermore, it is better to use a single IE in RAN2 point of view since the two parameters have the similar update rate.
Proposal 3 A single IE, rpdcchInterleavingAndRs-IE is used to indicate the choice of interleaving/non-interleaving mode and demodulation reference signal.
Lastly, it is FFS about the length of “offsetToStartingPosition-IE” that can be used in order to reduce time to detect the start position of the search space for the specific RN in case of multiple RNs sharing the same set of R-PDCCH VRBs. The comment text tag, which is attached to the OPTIONAL statement for this IE, should be set as “Need OR” in order to avoid additional signaling in case DeNB wants to free a RN from anyone group.
Proposal 4 For offsetToStartingPosition-IE, the comment text tag, which is attached to the OPTIONAL statement, is “Need OR”.
3 Conclusion

Based on the discussion above, we propose:
Proposal 5 Two bit IE, rpdcchRAType-IE, is used to indicate the resource allocation type in terms of RA Type definition and VRB definition.
Proposal 6 The same format of ResorceAllocation IE for PDSCH in Rel-8 will be used for the indication of R-PDCCH RB assignment and a single rpdcch-RBAssignment-IE is used to indicate the PRB region for both DL and UL grants.
Proposal 7 A single IE, rpdcchInterleavingAndRs-IE is used to indicate the choice of interleaving/non-interleaving mode and demodulation reference signal.
Proposal 8 For offsetToStartingPosition-IE, the comment text tag, which is attached to the OPTIONAL statement, is “Need OR”.
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5 Text proposal

If the proposal is agreeable, the following IE content is suggested to be included in the running RRC CR for relays. We propose to include four parameters in a new field rpdcch-Config. 
Within RN-SubframeConfig-r10:
-- ASN1START

RN-SubframeConfig-r10 ::=

SEQUENCE {


rpdcch-Config-r10




SEQUENCE {
         
rpdcchRAType-r10




BIT STRING (SIZE(2))
OPTIONAL,
-- Need ON

rpdcch-RBAssignment-r10



BIT STRING (SIZE(28))
OPTIONAL,
-- Need ON

rpdcchInterleavingWithRs-r10

ENUMERATED {InterleavingCRS, No-InterleavingCRS, No-InterleavingDMRS}












OPTIONAL, 
-- Need ON 
offsetToStartingPosition-r10

INTERGER





-- value range ffs OPTIONAL,

-- Need OR
},



OPTIONAL,


..

}

FDD-SubframeConfig-r10 ::=



INTEGER







-- value range FFS

TDD-SubframeConfig-r10 ::=

SEQUENCE {


backhaulSubframeConfig-r10

INTEGER (0..31)

}

-- ASN1STOP

With the following field description:

	RN-SubframeConfig field descriptions

	rpdcchRAType
Parameter: indicate resource allocation type for rpdcch-RBAssignment ,
00 : Resource allocation type0 
01 : Resource allocation type1 
10 : Resource allocation type2 with LVRB 
11: Resource allocation type2 with DVRB 

	rpdcch-RBAssignment
Parameter: indicate the PRB of R-PDCCH region. The left most bits can be masked as “0” based on system bandwidth.

	rpdcchInterleavingWithRs
Parameter: indicate the interleaving mode and the type of reference signal for the demodulation of R-PDCCH. Value InterleavingCRS corresponds to Interleaving and CRS, Value No-InterleavingCRS corresponds to No- Interleaving and CRS, Value No-InterleavingDMRS corresponds to No- Interleaving and DMRS

	offsetToStartingPosition
Parameter: indicate the RN specific offset to the starting position when DeNB configure multiple RNs to share the same set of R-PDCCH VRBs, The length of value is FFS.
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