Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 #50bis Meeting
R1-074319
Shanghai, China, October 8-12, 2007
Source: 
Nokia, Nokia Siemens Networks
Title:
Signaling PCH, RACH response and dynamic BCH in DL-CCH. 
Agenda item:
6.2.3
Document for: Discussion and decision
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 dynamic BCH. The information of these channels are transmitted in PDSCH and signalled via PDCCH. Common to the signalling of these resources are that they could utilise more efficient signalling since e.g. HARQ information is not needed. Moreover the error target e.g. signalling of D-BCH should be similar or lower than the error target of PDSCH signalling. Similarly in case of signalling PCH or RACH response, the target error rate might be different than for DL-CCH formats 0-2. 

The different error targets and the changes in the needed signalling content naturally lead to the possibility to have additional DL-CCH format or formats for those signalling 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 Dynamic BCH the UE knows the subframes in which to search for 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 DL-CCH format 0-2 and use more efficient coding to fit the signalling entity to CCE granularity. Example of DL signalling and UL entity can be found from [1].
2. Signalling of PCH allocation
The allocation of PCH is done via L1/L2 control signalling. The signalling entity payload might depend on the bandwidth, if more flexibility for resource allocation signalling is needed for wide BW cases.. The information content to signal the PCH channel is bandwidth independent. For PCH signalling no HARQ information nor pre-coding information are required. It is assumed that modulation is always QPSK. Moreover it can be assumed that the TBS flexibility can be reduced.
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

	Paging-ID +CRC
	16
	16-20bit 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 downlink shared channel signalling entity, the payload will depend on the bandwidth. The information content to signal the RACH response or RACH responses is bandwidth independent, however the resource allocation field might depend on bandwidth. For RACH signalling no HARQ information is required, also pre-coding information is un-necessary especially when assigning RACH responses to more than one UE .The signalling of MCS and TBS can also be done more effectively:
· Reduced set of modulation schemes available 

· Only QPSK
· Reduced set of possible TBS

· 1-3 bits to tell how many fix sized RACH responses are included in PDSCH

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 1-3 bits which indicates TBS. 

	RA-RNTI +CRC
	16
	16-20 bit CRC

	Payload size

	RACH signalling entity
	24
	


4. Signalling of Dynamic BCH 
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 is called the Dynamic System Information (D-BCH), which includes the Scheduling Units (SU) consisting of one or more System Information Blocks (SIB). D-BCH is carried on the PDSCH, the allocation of D-BCH is signalled in DL-CCH. 
. The information content signalled in the Dynamic BCH signalling entity is bandwidth independent; however the resource allocation might depend on bandwidth. For the D-BCH signalling no HARQ information nor pre-coding information are required. It is also assumed that the D-BCH is transmitted with QPSK modulation, which will ensure reliable reception and reduce the size of the TFI field. Moreover it is assumed that the CCEs used for signalling the Dynamic BCH might be pre-determined to reduce the need of blind decoding attempts. However, some information about SU segmentation might be needed in signalling entity of D-BCH [2].
TABLE 3 payload of signalling the Dynamic BCH response allocation

	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

	Number of OFDM symbols used for idle period in the D-BCH sub-frame
Note: FS-1 TDD only
	0 or 3
	In order to read the D-BCH in FS-1 TDD, the UE needs to know if and how many OFDM symbols have been taken for idle period in the D-BCH sub-frame. The number of OFDM symbols used for idle period can vary from 0 to 5.(0 means no IP in that subframe)   

	Segmentation information
	5
	There have been proposals in RAN 2 that scheduling information may consist of a bit field or a periodical pattern which identifies the subframes for system information transmission. It is assumed that a periodical pattern of 5 bits is sufficient [2].

	Number of segments
	5
	Number of segments need to be included in PDCCH according [2]

	BCCH-ID +CRC
	16
	16-20 bit CRC

	Payload size

	Dynamic BCH signalling entity
	34 or 37
	


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 uplink or downlink allocation. 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 DL-CCH format 0-2. It is also proposed to use more efficient signalling than DL-CCH formats 0-2 to be allowed for dynamic BCH signalling in order to be able to utilise better coding. 
It is proposed to create new format or formats introduced in chapter 2-4 to signal the allocation of PCH, RACH response and Dynamic-BCH.
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