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1 Introduction
 In RAN2 #54, system information (SI) was classified into 5 types by characteristics [1]. The static part of SI would transmit the scheduling information, information needed for cell/PLMN search, and information needed before accessing a cell. Under the current working assumption, the static part can be characterised as follows [2] [3]:
· Information amount: 300-400 bits

· Transmission bandwidth: 1.25MHz

· Required quality: target BLER of 1%, area coverage reliability of 98% [4].

As the required quality of the static part is high, this paper investigates the information amount that can be transmitted while satisfying the required quality. Moreover, we clarify the information elements that should be transmitted on the static part and estimate the information amount of the static part.

2 Discussion
2.1
How much can be transmitted with static part
R1-062098 [5] showed the combination of channel coding rates and repetition factors for various target BLERs in the DL. According to [5], a target BLER of 10% needs repetition factor of 4, whereas a target BLER of 1% needs repetition factor of 8. Therefore, under the current working assumption (i.e., required quality of 1% BLER), the information amount that can be transmitted on the static part is
72 (Sub-carriers/1.25MHz) * 2 (QPSK) * 1/3 (Rate) * 1/8 (Repetition) * 11 (symbols/TTI) = 66 [bits].
This is considerably smaller than expected (e.g. 300-400 [bits]). Therefore, information elements mapped onto the static part has to be minimised. For instance, it is likely that ideas of mapping cell selection information or initial random access information onto the static part [6] [7] need to be abandoned.
2.2 Transmission schemes of scheduling information
 RAN2#54 discussed two alternatives as transmission schemes for scheduling information as follows:

· Alternative 1: Transmission timings of system information (SI) mapped onto the flexible part is informed on the static part. The TBS, number of resource blocks and so on of SI mapped onto the flexible part are transmitted on the L1/L2 control signalling and DL-SCH for the flexible part.
· Alternative 2: The complete scheduling information of SI mapped onto the flexible part is informed on the static part.
Table 1 compares the two alternatives from the perspectives of scheduling information size, control signalling overhead, and resource allocation flexibility for unicast users.
Table 1: Comparison of two alternatives on transmission schemes of scheduling block parameters.
	Item
	Alt.1
	Alt.2
	Notes

	Description
	Scheduling information is transmitted on the static part, L1/L2 control signalling and DL-SCH.
	Scheduling information is transmitted on the static part only.
	

	Scheduling information size
	Small (e.g. 64 bits)
	Large (e.g. 108 bits)
	

	Control signalling overhead
	Large
	Small
	Scheduling information overhead should be minimised since only two users can be multiplexed at the same TTI under severe conditions [8].

	Resource allocation flexibility for unicast users
	Not restricted
	Restricted
	Although Alt.1 can allocate optimum radio resources for unicast users, the gain due to flexible radio resource allocation would be small.


From Table 1, our preference is Alt.2 because Alt.1 needs L1/L2 control signalling and limits the number of multiplexing users at the same TTI.
2.3 Scheduling information
In UMTS, only the scheduled timings of SIs are informed since the code and TBS are fixed. In LTE, the number of resource blocks and TBSs of SIs will have to be signalled, in addition to the scheduled timings. Table 2 shows the scheduling parameters and their estimated size assuming Alt.2, in which all the parameters are transmitted as scheduling information on the static part.
 If variable TBS is introduced in LTE, the coding gain will be larger and the overhead due to segmentation will be reduced. Therefore, supporting variable TBS is preferable. Segmentation should be applied if the size of an SI is larger than the radio resources per TTI.
Table 2: Scheduling parameters.
	
	Description
	Number of bits
	Notes

	SI classification type
	SI classification
	2
	

	Value tag
	Update information index
	2-8
	Number of bits for value tags depends on characteristics of information elements.

	SI_RB
	Number of resource blocks
	5
	This element would be unnecessary in Alt.1.

	SI_TBS
	Transport block size of the SI
	6
	This element would be unnecessary in Alt.1.

	SI_POS
	Position of the SI
	4
	This indicates the timing of SI and the position of resource block within the TTI.

	SI_REP
	Repetition period for the SI in frames
	4
	

	SEG_COUNT
	Number of segments
	2
	TBS of SIs should be variable from the perspectives of coding gain and overhead due to segmentation. Segmentation should be used if the size of an SI is larger than the radio resources per TTI.

	SEG_OFF
	Offset of the subsequent segment
	1
	

	Total number of bits without segmentation
	
	Alt.2: 108
(Alt.1: 64)
	4*(8+5+6+4+4)
4*(8+4+4)


2.4 Information elements mapped onto static part
  Referring to the RAN2#54 e-mail discussion point 2 [3], Table 3 shows information elements mapped onto the static part and our rough estimates for each information element.
Table 3: Information elements mapped onto the static part and rough estimates.
	Classification
	Information elements
	Number of bits
	Notes

	Information which needs to be read at cell/PLMN search
	PLMN identity
	120 (=24*5)
	Number of PLMNs is assumed to be 5.

	
	Cell identity
	Not needed
	Cell identification using cell specific scrambling code will be possible at cell search timing.

	Information which are needed before accessing a cell
	System frame number
	10
	It is assumed that 10 bits would be enough (note that in UMTS it is 12 bits).

	
	Cell transmission bandwidth
	3
	

	
	Number of transmit antennas
	2
	

	
	Cyclic prefix parameters
	Not needed
	It is assumed that both SCH and BCH use the same CP, except for the TTIs by which SFN operated MBMS are transmitted. The BCH and SFN operated MBMS should not be transmitted on the same TTI to avoid temporal change of CP on BCH.

	Information which is needed prior to camping in the cell
	Cell barring status
	1
	

	Static part
	Scheduling information and value tag
	108
	Scheduling information of SIs mapped onto the flexible part should be transmitted on the static part.

	Total number of bits
	
	244
	


From Table 3, the total number of bits transmitted on the static part would be 244 bits. However, this is quite larger than 66 bits (the amount that can be transmitted on the static part) estimated in 2.1. Therefore, solutions such as multiple TTI allocation, expanded transmission bandwidth for the static part, or relaxed target quality would be needed.
3 Proposal

 This paper showed that the information amount that can be transmitted on the static part, while satisfying the required quality, is 66 bits. However, the total number of bits that shall be transmitted on the static part is estimated as 244 bits, which is quite larger than 66 bits. Therefore, we suggest that solutions such as multiple TTI allocation, expanded transmission bandwidth for the static part, or relaxed target quality shall be considered.
 This paper also proposed that the complete scheduling information shall be transmitted on the static part, because L1/L2 control signalling for the flexible part would limit the number of multiplexed users on the same TTI. Moreover, variable TBS should be supported on SIs to benefit from larger coding gain and overhead reduction.
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