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1. Overall Description
It’s agreed in RAN1 #53bis that the existing type 2 allocation is reused for format 1C resource allocation. Restrict starting VRB and length to make RIV field length suitable for BCCH, PCCH and RACH response message. The following equation (1) for restriction RIV is agreed in [1]. 
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The restriction for RIV is illustrated in figure 1. There are some remaining issues on format 1C [1]:
· Further restrictions to reduce RIV field length are FFS
· Use of RSN bits in 1C PDCCH for Paging and RACH Response transmissions is FFS.

In the contribution, some views from us are given. 
2. Discussion
2.1. Further restriction for RIV
5 bits RB allocation for BCCH is agreed as work assumption in RAN1 #52bis. Three aspects are considered for further restriction of RIV:

· Less restriction for the scheduler when allocating resource for BCCH

· Uniform restriction method for different system bandwidth
· The maximum payload size of BCCH TBs

· At most 32 states for RIV

The parameter k
There are 78 states in the system bandwidth 5 MHz (25 RBs) as shown in figure 2. Therefore, we propose use the following parameter k to reduce the RIV value field:
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Figure 1   The restriction of RIV value given by [1]

Further restriction method

Further restrict starting VRB and length seems to be a simple restriction method. One example is to set maximum value of 
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 equals to 6. The modified restriction equation can be illustrated as the following equation (2). 
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The proposed restriction for RIV value is illustrated as figure 3 in different system bandwidth. There are 28 states used at most.
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Figure 2   The proposed restriction of RIV value
Table 1 list the minimum code rate in different system bandwidth with maximum BCCH TBs
Table 1   The minimum code rate for BCCH TB in different system bandwidth

	Bandwidth
	1.4
	3
	5
	10
	15
	20
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	3
	7
	12
	12
	21
	25

	Number of RIV states
	6
	28
	21
	28
	28
	28

	Max 
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	6
	14
	24
	28
	28
	28

	Min CR for BCCH
	0.96(4 PDCCH)
	0.374
	0.218
	0.187
	0.187
	0.187

	BCCH(Max payload:1320bits), PCCH,RACH RSP(Max payload:448bits). Min CR(code rate)=Max payload/2/Max number of Res


2.2. Use of RSN
Another open issue is how to use of RSN bits in 1C PDCCH for paging and RACH response transmissions. There are three methods:

· Set RSN value to a predefine value, for example 00
· Move some information bits from paging and RACH response message to RSN in format 1C

· Combine with other bits in format 1C
Because HARQ re-transmission is not used for paging and RACH response message, RSN is suggested to combine with RIV to indicate larger time-frequency resources for flexible scheduler and enough coverage. Two combined schemes are proposed, one scheme is to combine RIV and RSN to an extension RIV, and another scheme is to use RSN as multi-TTI indication.
Alt 1: Combine RIV and RSN to an extend RIV:
This scheme is combine 5 bits RIV and 2 bits RSN to an extend 7 bits RIV. One example is given that 15 options are used for starting VRB and 15 options are used for length (use 120 states of RIV at most). The method can be illustrated as the following equation (3).
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Alt 2: RSN indicates multi-TTI:
5 bits can be used for RIV the same as the resource allocation of BCCH. 2 addition bits of RSN indicate multi-TTI. For example, 00 stands for one TTI, 01 stands for two TTIs, 10 stands for three TTIs, 11 stands for four TTIs. One paging or RACH response TB are coded and mapped into this multi-TTI.
Comparison:
The following table gives the minimum code rate for paging, RACH response in different system bandwidth. Two proposed methods are compared assuming the max payload of paging, RACH response is 448 bits (green for alt 1, blue for alt 2). It’s can be seen that if the system bandwidth is less than (or equals to) 5MHz, the coverage problem of paging or RACH response of maximum payload size appear using alt 1 (yellow in the table). In order to avoid this problem, we should scheduled smaller TBs of paging and RACH response in these bandwidth system or use alt 2.
Table 2   The minimum code rate for Paging, RACH response in different system bandwidth
	Bandwidth
	1.4
	3
	5
	10
	15
	20

	
[image: image12.wmf] 

DL

RB

N


	6
	15
	25
	50
	75
	100

	k
	2
	2
	4
	4
	4
	4

	
[image: image13.wmf]DL

RB

N

¢


	3
	7
	12
	12
	21
	25

	Number of RIV states (7 bits)
	6
	28
	21
	78
	120
	120

	Max
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 (7 bits)
	6
	14
	24
	48
	60
	60

	Min CR for PCCH/RACH RSP
	0.33(4 PDCCH)
	0.127
	0.074
	0.037
	0.03
	0.03

	Number of RIV states (5 bits)
	6
	28
	21
	28
	28
	28

	Max
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 (5 bits)
	6
	14
	24
	28
	28
	28

	Max number of RBs
 (5bits RIV + 2 bits TTI indication)
	24
	56
	96
	112
	112
	112

	Min CR for PCCH/RACH RSP
	0.083(4 PDCCH)
	0.032
	0.018
	0.016
	0.016
	0.016

	PCCH,RACH RSP(Assume Max payload:448bits). Min CR(code rate)=Max payload/2/Max number of REs


3. Conclusion 
In the contribution, it is proposed:
· Restrict the maximum number of starting VRB and maximum length to make RIV field length to 5bits which is suitable for BCCH, paging and RACH response.
· RSN in paging and RACH response is suggested to combine with RIV to indicate larger time-frequency resource for enough coverage:
· Alt 1: Combine RSN with RIV to an extend RIV

· Alt 2: RSN indicates multi-TTI
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