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1 Introduction
As UE need to acquire key SI on both BCH and DL-SCH carrying SU-1 before select or reselect a cell, coverage and performance requirement for DL-SCH carrying SU-1 must be the same as BCH i.e. 98% coverage and 1%BLER.     

Since each DL-SCH has an associated L1/L2 control, coverage and performance requirement for both DL-SCH and the associated L1/L2 control must be 98% coverage and 1%BLER. 

To achieve such a coverage and performance requirement, the coding rate required for the associated L1/L2 control channel can be very low i.e. the physical resource overhead can be quite high. 

This paper explores the option to reduce such overhead for the associated L1/L2 control.         

2 Discussion
2.1 Current Status

From TS36.300 v090:
· Scheduling unit (SU) is a group of SIB that have the same scheduling requirements (i.e. periodicity). An SU may cover multiple sub-frames. It is expected that typically 3 or 4 SUs will be used. The mapping of SIBs on to SUs may be configurable (FFS). 

· Scheduling information of the most frequently repeated Scheduling Unit (SU-1) is sent on BCH TrCH together with some other system information:

· Physical layer parameters (e.g. bandwidth);
· System Frame Number (SFN, unless provided otherwise);

· Value tag(s) (FFS).

· The following system information is carried on (SU-1):

· One or more (up to 6) PLMN identities;
· Tracking Area Code;

· Cell identity;

· Cell barring status;

· Scheduling information of SU other than SU-1;

· SIB mapping information i.e. indication in which SU the SIBs is included (FFS).

· SU-1 should include all access restriction related parameters. 
· SU-1 is carried on the DL-SCH, unless the BCH is extended. In the latter case, S-BCH may carry (part of) the SU-1 information. 

· System information may also be provided to the UE by means of dedicated signalling e.g. upon handover.  

2.2 How to transmit SU-1 on DL-SCH
From references [1] to [4], in order to achieve the above requirement, coding rate for BCH needs to be of order 1/12 (1/24) depending on if Tx diversity is used (not used). Therefore, same coding rate should be used for DL-SCH carrying SU-1 and its associated L1/L2 control. 

If a normal L1/L2 control channel is used for DL-SCH carrying SU-1 then the overhead can be quite large. For example payload of typical L1/L2 control channel for no MIMO case in 5MHz system is 40bits including CRC (see [5]). With code rate 1/12 (1/24), number of RE required is 240 (480). Since maximum physical resource for control in 5MHz system is about 800(850) RE (3 OFDM symbols) => 30%(56%) which represent a significant overhead. Thus it is desirable to reduce overhead of control part of DL-SCH-1.

Note the following about DL-SCH carrying SU-1
· HARQ information: fully redundant as no HARQ is required for broad cast
· Modulation scheme used for DL-SCH: fully redundant as only QPSK is used
· Resource assignment: contains 2 main information. First one is number of RB and second one is location of each RB in the system bandwidth. The second information can be seen as partly to fully redundant as no benefit from frequency scheduling i.e. fixed or predefined location is sufficient.

· Payload size information: partly to fully redundant as 
· Code rate of DL-SCH should be around 1/12 or 1/24 anyway.

· No need for too much granularity 
Thus associated control signalling can be significantly reduced. Below are two examples 

· Option1 – nearly maximum reduction: Signalling only number of assigned RB (M). In this case

· M implicitly indicate location of RB for data which should maximize frequency diversity

· M implicitly indicate Payload size of DL-SCH assuming code rate for DL-SCH is fixed to 1/12 or 1/24 

· Option2 – Signalling only number of assigned RB (M) and few bits for Payload size information (P). In this case

· M implicitly indicate location of RB for data which should maximize frequency diversity

· M and P indicate different Payload size of DL-SCH assuming code rate for DL-SCH is around 1/12 or 1/24
Note the following about associated L1/L2 control of DL-SCH carrying SU-1
· 16bits CRC masked by B-RNTI: can be seen as fully redundant due to good coverage requirement (98% coverage & 1% BLER) and no need for masking a common channel which can be transmitted in a predefine location known to all UE.
Therefore, by not using CRC protection together with reduced control signalling, significant physical overhead reduction can be achieved as shown in examples below.  

Example to demonstrate the benefit of Option1: In 5MHz system with M=25RB, 5bits would be more than enough to signal number of RB with granularity of 1RB. By reducing payload from 40bits to 5bits, overhead for associated L1/L2 control is reduced significantly from 30%(53%) to 4%(7%) in case of 2Tx(1Tx) antenna.

3 Conclusion
It is propose to consider simplified L1/L2 control channel for DL-SCH carrying SU-1 as outlined in section 2.2. The proposal can be summarized as follow

Proposal: When DL-SCH is used to carry SU-1, the associated L1/L2 control channel 

· Does not have masked CRC bits

· Is transmitted using predefine CCE known to all UE   

· Option1: Contains only number of assigned RB (M) which implicitly indicates also 
· the location of assigned RB within the system bandwidth and 

· the transport block size.
· Option2: Contains number of assigned RB (M) and few bits for payload size signalling (P). In this case, M implicitly indicates the location of assigned RB within the system bandwidth. M and P implicitly indicates the transport block size so that for a given M, the code rate of control channel is around 1/12(1/24) in case of 2Tx(1Tx) antenna. 
Though Option1 and 2 is recommended for their maximum reduction of overhead, other similar options can also be considered.

Similar approach can be used for other SU and other common logical channel. 
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5 Annex

	RE
	Resource element 

	SIB
	System Information Block

	RB
	Resource block

	BCCH
	Broadcast Control Logical Channel  

	BCH
	Broadcast Transport Channel

	DL-SCH
	Downlink Shared Transport Channel

	SU
	Scheduling Unit

	DL
	Downlink

	CC
	Control Channel

	CCE
	Control Channel Element – number of RE used to carry at most one CC 
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