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1 Introduction

At RAN2#71bis, the signalling for configuring the subframes to be used for DeNB-RN communication was discussed [1]. RAN1 had agreed on the overall principle for the subframes to be configured for DeNB-RN communication, and [1] built on that principle. In a current contribution to RAN1 [2], the principle is further clarified with the introduction of a new table to the RAN1 relay specification [3]. This contribution develops the previous signalling suggestion starting from the current suggestion in RAN1 [2]. 

Beyond which subframes to use for DeNB-RN communication, there is a number of other L1 parameters that need to be configured by higher layers for the Un link in case of an RN with an RN subframe configuration. RAN1 has listed these parameters in an LS to RAN2 [3], and this contribution goes through the parameters one by one to arrive at a signalling proposal.

2 Discussion
2.1 Which subframes to use for Un (resource partitioning)
At RAN2#71bis, RAN2 agreed on the signalling for the Un subframes for TDD. The signalling is an index referring to a RAN1 table in TS 36.216 [4, currently Table 5.1-1]. 

There is as of now no corresponding table for FDD in [4], but a proposal to RAN1#63 [2] introduces a table which shows an 8-bit bitmap. This is the same 8-bit bitmap that is mentioned in the RAN1 LS, specifying which Un subframes may be Un DL subframes. Together with the MBSFN configurability in the RN, this indicates the Un DL subframes. The bitmap carries one bit per subframe, and should be mapped such that the first bit corresponds to subframe #0 of a radio frame. As 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, it is reasonable to start the pattern at radio frames where SFN mod 4 equals 0. Alternatively, a configurable radioframeAllocationOffset could be signalled to start the pattern at any radio frame, similar to what is done for the MBSFN configuration, but given that the Un DL subframe configuration is expected to have a very low rate of change, there is no strong motivation to provide such flexibility. We therefore suggest the following signalling for the subframe allocation in FDD.
FDD-SubframeConfig-r10 ::=

SEQUENCE {


subframeAllocationPattern-r10

BIT STRING (SIZE(8))

}

  

	subframeAllocationPattern

Defines the pattern, with 8 ms periodicity, indicating potential downlink subframes in which the eNB may indicate downlink assignments for the RN according to TS 36.216 [54, Table xxx].  The radio frame in which the pattern starts (i.e. the radio frame in which the first bit of the subframeAllocationPattern corresponds to subframe #0) occurs when SFN mod 4 = 0.


2.2 Other L1 parameters
Beyond the Un subframes, the RAN1 LS discusses parameters for the PDSCH, the R-PDCCH and the PUCCH.
2.2.1 PDSCH

As discussed at RAN2#71bis, an RN receiving the R-PDCCH does not read the PCFICH and hence does not know the start symbol of the PDSCH. Hence, the PDSCH start symbol needs to be signalled.
At RAN2#71bis, the PDSCH end symbol was also discussed and agreed to be signalled to the RN. However, the PDSCH end symbol is uniquely defined by the DL timing case used by the RN. RAN1 has agreed on two DL timing cases, denoted Cases 1 and 3 in RAN1:
1. Case 1 corresponds to an RN which is DL synchronized with its DeNB, but with a time-staggered DL timing, and 

2. Case 3 corresponds to an RN which is DL synchronized and time-aligned with its DeNB. 
In Case 1, the last PDSCH symbol can be received by the RN thanks to the time-staggering of the RN DL timing. This DL timing case is applicable in a network that does not require global time alignment. In Case 3, however, the last symbol of the PDSCH cannot be received by the RN because the RN needs time to perform an Rx-to-Tx switch to start transmitting PDCCH in its own cell. This DL timing case is applicable in a network that requires global time alignment (e.g. a TDD network). Since the DeNB and the RN are part of the same network, both nodes know if they are part of network which is globally time aligned from the use or non-use of a global clock reference. Consequently, there is no need to signal the PDSCH end symbol, which is also reflected in the absence of this parameter in [3]. 
With only the PDSCH start symbol to configure by RRC, we can achieve commonality with the carrier aggregation signalling of the PDSCH start symbol (in case of crosscheduling). We therefore suggest the following signalling, to be included as part of the R-PDCCH configuration as the PDSCH start symbol only needs to be signalled when the R-PDCCH is configured. Note that the PDSCH may start on symbol #4 in carrier aggregation but not for RNs. 


pdsch-Start-r10




INTEGER (1..3),
	pdsch-Start
Parameter: Configuration of the PDSCH start symbol, see TS 36.216 [54, Table 5.3-1]. Value 1 corresponds to Configuration 0 and start symbol index 1, value 2 corresponds to Configuration 1 and start symbol index 2, and so on.


2.2.2 R-PDCCH

A number of parameters need to be semistatically configured for the R-PDCCH, as indicated in [3]. This enables us to populate the currently empty R-PDCCH container. Some of these parameters relate to which resource blocks the R-PDCCH occupies, and RAN1 has agreed to use the Rel-8/9 resource allocation types also for the R-PDCCH resource allocation. There are three such resource allocation types, type 0, 1 and 2, and type 2 comes in two different flavours, with localized and with distributed virtual resource block-to-physical resource block mapping. Each of the types has its own bitmap for indicating the actual resource block assignment. The size of the bitmap varies depending on the downlink system bandwidth (NRB) as signalled in the MIB, and the resource allocation type, where type 0 and 1 share the same size but type 2 has a smaller size. 
The R-PDCCH can also be configured to operate in interleaved mode or in non-interleaved mode, and it can use CRS or DMRS for demodulation. However, the use of DMRS is conditioned on not using interleaving, so the interleaving can be deduced from an optionality bit on the demodulation reference signals in use. 
To reflect all of the above, we suggest the following signalling.

rpdcch-Config-r10



SEQUENCE {



resourceAllocationType-r10

ENUMERATED {type0, type1, type2Localized, type2Distributed},



resourceBlockAssignment-r10


CHOICE {




type01-r10






CHOICE {





nrb6-r10






BIT STRING (SIZE(6)),





nrb15-r10






BIT STRING (SIZE(8)),




nrb25-r10






BIT STRING (SIZE(13)),





nrb50-r10






BIT STRING (SIZE(17)),





nrb75-r10






BIT STRING (SIZE(19)),





nrb100-r10






BIT STRING (SIZE(25))




},




type2-r10






CHOICE {





nrb6-r10






BIT STRING (SIZE(5)),





nrb15-r10






BIT STRING (SIZE(7)),




nrb25-r10






BIT STRING (SIZE(9)),





nrb50-r10






BIT STRING (SIZE(11)),





nrb75-r10






BIT STRING (SIZE(12)),





nrb100-r10






BIT STRING (SIZE(13))




}



},



demodulationRS-r10



ENUMERATED {crs, dmrs}

OPTIONAL, -- Cond noInterleaving


...


}
















OPTIONAL,

	resourceAllocationType

Represents the resource allocation used: type 0, type 1 or type 2 according to TS 36.213 [23, 7.1.6]. Value type0 corresponds to type 0, value type1 corresponds to type 1, value type2Localized corresponds to type 2 with localized virtual resource blocks and  type2Distributed corresponds to type 2 with distributed virtual resource blocks.

	resourceBlockAssignment

Indicates the resource block assignment bits according to TS 36.213 [23, 7.1.6]. Value type01 corresponds to type 0 and type 1, and the value type2 correspond to type 2.

	demodulationRS

Indicates which reference signals are used for R-PDCCH demodulation according to TS 36.216 [54, yyy].


2.2.3 PUCCH

PDSCH transmissions assigned by the PDCCH get an implicit ACK/NACK resource on the PUCCH from the index of the first CCE used on the PDCCH. PDSCH transmissions assigned by the R-PDCCH, however, do not get such an implicit ACK/NACK resource on the PUCCH. Therefore, PUCCH ACK/NACK resources need to be semistatically assigned when the R-PDCCH is used. In [3], RAN1 has indicated that two parameters are needed for this purpose and we suggest the following signalling to be included as part of the R-PDCCH configuration.


pucch-Config-r10



SEQUENCE {




n1-PUCCH-AN-port0-r10


INTEGER (0..2047),




n1-PUCCH-AN-port1-r10


INTEGER (0..2047)



}

	n1-PUCCH-AN-port0

Parameter: 
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see TS 36.216, [54, 7.4.1]. 

	n1-PUCCH-AN-port1

Parameter: 
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see TS 36.216, [54, 7.4.1]. 


3 Conclusion
To address the necessary L1-related signalling indicated by RAN1, we propose the following:
Proposal 1: Include the text proposal for which subframes to use for the Un link in the running relay RRC CR.
Proposal 2: Discuss the text proposal for the additional L1 parameters, and consider it for inclusion in the running relay RRC CR.

4 Text proposal

If the proposal is agreeable, the following text could be included in the running RRC CR for relays, together with corresponding changes to the procedural text upon reception of the RN-SubframeConfig IE.
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 {



resourceAllocationType-r10

ENUMERATED {type0, type1, type2Localized, type2Distributed},



resourceBlockAssignment-r10


CHOICE {




type01-r10






CHOICE {





nrb6-r10






BIT STRING (SIZE(6)),





nrb15-r10






BIT STRING (SIZE(8)),




nrb25-r10






BIT STRING (SIZE(13)),





nrb50-r10






BIT STRING (SIZE(17)),





nrb75-r10






BIT STRING (SIZE(19)),





nrb100-r10






BIT STRING (SIZE(25))




},




type2-r10






CHOICE {





nrb6-r10






BIT STRING (SIZE(5)),





nrb15-r10






BIT STRING (SIZE(7)),




nrb25-r10






BIT STRING (SIZE(9)),





nrb50-r10






BIT STRING (SIZE(11)),





nrb75-r10






BIT STRING (SIZE(12)),





nrb100-r10






BIT STRING (SIZE(13))




}


},



demodulationRS-r10



ENUMERATED {crs, dmrs}

OPTIONAL, -- Cond noInterleaving


pdsch-Start-r10




INTEGER (1..3),


pucch-Config-r10



SEQUENCE {




n1-PUCCH-AN-port0-r10


INTEGER (0..2047),




n1-PUCCH-AN-port1-r10


INTEGER (0..2047)



},


...


}
















OPTIONAL,


...

}

FDD-SubframeConfig-r10 ::=

SEQUENCE {


subframeAllocationPattern-r10

BIT STRING (SIZE(8))

}

TDD-SubframeConfig-r10 ::=

SEQUENCE {


backhaulSubframeConfig-r10

INTEGER (0..31)

}

-- 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. 

	TDD-SubframeConfig

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

	backhaulSubframeConfig

Parameter: backhaulSubframeConfig, see TS 36.216 [54, Table 5.1-1].

	subframeAllocationPattern

Defines the pattern, with 8 ms periodicity, indicating potential Un downlink subframes in which the eNB may indicate downlink assignments for the RN according to TS 36.216 [54, Table xxx].  The radio frame in which the pattern starts (i.e. the radio frame in which the first bit of the subframeAllocationPattern corresponds to subframe #0) occurs when SFN mod 4 = 0.

	resourceAllocationType

Represents the resource allocation used: type 0, type 1 or type 2 according to TS 36.213 [23, 7.1.6]. Value type0 corresponds to type 0, value type1 corresponds to type 1, value type2Localized corresponds to type 2 with localized virtual resource blocks and  type2Distributed corresponds to type 2 with distributed virtual resource blocks.

	resourceBlockAssignment

Indicates the resource block assignment bits according to TS 36.213 [23, 7.1.6]. Value type01 corresponds to type 0 and type 1, and the value type2 correspond to type 2.

	demodulationRS

Indicates which reference signals are used for R-PDCCH demodulation according to TS 36.216 [54, 5.5].

	pdsch-Start
Parameter: Configuration of the PDSCH start symbol, see TS 36.216 [54, Table 5.3-1]. Value 1 corresponds to Configuration 0 and start symbol index 1, value 2 corresponds to Configuration 1 and start symbol index 2, and so on.

	n1-PUCCH-AN-port0

Parameter: 
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	n1-PUCCH-AN-port1

Parameter: 
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see TS 36.216, [54, 7.4.1]. 


	Conditional presence
	Explanation

	noInterleaving
	The field is mandatory present when interleaving is used on the R-PDCCH, otherwise it is not present.
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