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1. Introduction

The L1/L2 control channel (PDCCH) is mainly used to signal the UE about UL and DL scheduling grants with related necessary information. However, also other resources are signalled via PDCCH including scheduling of PCH, RACH response and BCCH on PDSCH. The content of these channels are transmitted on the PDSCH. Common to the signalling of these resources are that the signal should reach the cell edge and therefore efficient coding is required. Signalling of these channels could utilise more efficient coding of the PDCCH since the DCI needed in these messages is limited e.g. HARQ information is not needed. Moreover, the error target e.g. signalling of BCCH on PDCCH should be similar or lower than the error target of corresponding BCCH transmission on PDSCH. Similarly in case of signalling PCH or RACH response, the target error rate might be different than for DCI formats 0-2. 

The possible different error targets and the changes in the needed signalling content naturally lead to the possibility to have additional DCI format or formats for signalling of these messages. Moreover a UE looking for a PCH or RACH response is not searching for any other type of L1/L2 control signalling entity. Also in the case of BCCH on PDSCH the UE knows the subframes in which to search DCI format used to signal it. Thus additional blind decoding needed for those formats can be kept reasonable. This contribution propose signalling entities for these messages using fewer bits than DCI format 0-2 [1,2]and propose is to use more efficient coding to fit the signalling entity to CCE granularity. This is modified resubmission of R1-080925 [3].
In RAN1#52 an agreement regarding blind detections of the PDCCHs was made [4]. In this agreement a common PDCCH search area was defined for non UE specific formats. The PDCCHs format described in this contribution are of this type. The common search area is in a known position in order to minimize blind detections.
2. Signalling of PCH allocation
The allocation of PCH is done via L1/L2 control signalling. The resource allocation signalling might depend on the bandwidth, since need for more flexibility for resource allocation and TBS signalling increase with BW... It is assumed that modulation is always QPSK and neither HARQ information nor pre-coding information is required.. Moreover it can be assumed that the TBS flexibility can be reduced. We further assume that there will be an RNTI reserved for the paging channel, which is used for identification.
TABLE 1 payload of signalling PCH allocation, example of 5 MHz case. Some of the fields contain ranges in such case representative value has been taken for middle column.
	5MHz

	DL

	Purpose
	used bits
	Comment

	Resource Allocation
	5
	PRB assigned for paging is FFS. The number of bits depends which flexibility is allowed on range 5-14 bits in 5 MHz case

	Transport format
	3
	Transport format indicator. Transport block size (TBS)  2-5 bits

	P-RNTI +CRC
	16
	Paging RNTI and CRC

	Payload size

	PCH signalling entity
	24
	


3. Signalling of RACH response allocation
The allocation of RACH response to one or several UE is done via PDCCH by using RA-RNTI. As in case of PCH, the number of bits used to signal the resource allocation might depend on the bandwidth, since the need for more flexibility for resource allocation and TBS signalling increase with BW. It is assumed that modulation is always QPSK and neither HARQ information nor pre-coding information are required. Moreover it can be assumed that the TBS flexibility can be reduced.

TABLE 2 payload of signalling the RACH response allocation example of 5 MHz case. Some of the fields contain ranges in such case representative value has been taken for middle column.
	5MHz

	DL

	Purpose
	Used bits
	Comment

	Resource Allocation
	5
	PRB assigned for RACH response is FFS. The number of bits depends which flexibility is allowed in order of 5-14 bits.

	Transport format
	3
	Transport format indicator. Tells the number of RACH responses in PDSCH with approximately 3 bits. The number of RACH responses indicates implicitly TBS. 

	RA-RNTI +CRC
	16
	RACH identifier and CRC

	Payload size

	RACH signalling entity
	24
	


4. Signalling of BCCH transmission on PDSCH 
The system information of the Broadcast Control Channel (BCCH) is carried on the Primary broadcast channel (P-BCH) and on the DL-SCH. System Information is divided to two parts. The first part (Master Information Block, MIB) transmitted on the P-BCH appears on 1.25 MHz centre bandwidth in one known sub-frame per radio frame and is time-multiplexed to a-priori known 4 OFDM symbol(s) of that sub-frame. The second part includes the Scheduling Units (SU) consisting of one or more System Information Blocks (SIB) and is carried on the PDSCH. The information of this allocation is carried on PDCCH. 
As in case of PCH and RACH signalling the resource allocation signalling might depend on the bandwidth, since need for more flexibility for resource allocation and TBS signalling increase with BW. It is also assumed that the BCCH on PDSCH is transmitted with QPSK modulation, which will ensure reliable reception and reduce the size of the TFI field. For this signalling no HARQ information nor pre-coding information are required. 
TABLE 3 Information content for signalling the BCCH on PDSCH
	5MHz

	DL

	Purpose
	used bits
	Comment

	Resource Allocation
	5
	PRB assigned for dynamic BCH is FFS. The number of bits depends which flexibility is allowed. Required bits are from 5 to 14 depending on needed flexibility. 

	Transport format
	3
	Transport format indicator. Indicates the transport block size with 2-5 bits FFS

	Soft-combining and re-transmissions information
	S
	FFS According to RAN2 decision the BCCH transmission contains several repetitions

	SI-RNTI +CRC
	16
	BCCH RNTI and CRC

	Payload size

	BCCH signalling entity
	24+S 
	


5. Discussion
The UEs looking for PCH, RACH response are only waiting for one of these messages. When waiting for an allocation of one of these channels the UE does not search for any other DCI format. Thus the signalling of these messages in PDCCH with different rate matching is possible without increasing the blind detection trials for the UE. In this contribution it is suggested that the payload of signalling these channel differ from DCI format 0-2. It is also proposed that more efficient signalling than DCI formats 0-2 allow to be used for BCCH on PDSCH signalling in order to be able to utilise better coding and save PDCCH resources. 
It is proposed to create new format or formats introduced in chapter 2-4 to signal the allocation of PCH, RACH response and BCCH on PDSCH.
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