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1 Introduction

It was agreed in RAN1 #52bis meeting that DCI format 1C is used to schedule PCH, RACH response and  BCCH message (SIB1 and SI-x, x=2,…,8). In RAN1 #54 meeting, further conclusions were drawn on RV bits of DCI format 1C as follows [1],
· RV: 0 bit 

· Tie SIB1 RV to SFN and sub-frame number  

· Different RV grantee in 80 ms

· RV order is RV0, RV2, RV3, RV1

· Tie SI-x RV to SFN and sub-frame number

· Continue offline discussion on the exact function (same or not)

In this contribution we give an exact RV bundling function for SIB1 and SI-x transmission using format 1C to fulfil the conclusions above.

2 Discussion
2.1 Considerations on tying SIB1 RV & SI-x RV to SFN and subframe number
It was concluded in the LS [2] that SIB1 will be sent on subframe #5 of every even radio frames in a 80ms period with the RV order 
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In the case of tying SI-x RV to SFN and Subframe number, there are three main considerations:

- SI-x will not be sent in the subframes used for SIB1 transmissions [3].
- Retransmissions of SI-x should be distributed in the SI transmission window as uniformly as possible to achieve larger time diversity. 

2.2 RV bundling function

We propose an RV bundling function for SIB1 and SI-x transmission with format 1C as follows, 
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where  
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 is SFN and 
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n

is the slot number.
An illustration of this function is shown in Figure 1. Also we give illustrations of eNB resource allocation when transmitting SIB1 and SI-x with different window lengths different repetition times in Figure 2-6. In the case of SIB1 transmission, which is illustrated in Figure 2, different RVs are guaranteed in 80 ms and the RV order satisfies 0, 2, 3, 1. In the case of SI-x transmission with window length of 40ms and 8 repetition times, which is illustrated in Figure 3, we can find that SI-x messages are assigned with the right RV order {0,2,3,1} and distributed much uniformly in the window time, which is also valid in the other 3 cases. 

The advantages of the proposed schemes are mainly as follows,

- The same RV bundling function for both SIB1 and SI-x transmissions.
- For every 2 consecutive radio frames, there are 4 repetitions of RVs in sequence of 
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,  which enhances the flexibility of eNB scheduling for SI-x.
- For every 5 consecutive subframes from subframe 0 or subframe 5, there are 4 subframes with the RVs in sequence of 
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 available for SI-x, which is especially helpful in the case of SI-x transmission with the window length of 5ms.
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Figure 1   RV bundling from the proposed function
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Figure 2 Resource allocation of eNB scheduling when transmitting SIB1
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Figure 3   An example of resource allocation of eNB scheduling when transmitting SI-x with window length of 40ms and 8 repetition times


[image: image10.emf]0 2 3 1 3 1 0 2 3 1

0 2 3 1 1 0 0 2 3 1

0 2 3 1 2 3 0 2 3 1

0 2 3 1 3 1 0 2 3 1

0 2 3 1 0 2 0 2 3 1

0 2 3 1 2 0 2 3 1

0 2 3 1 1 0 0 2 3 1

0 2 3 1 0 2 0 2 3 1

Subframe

S

F

N

3

0 1 2 3 4 5 6 7 8 9

0

1

2

3

4

5

6

7

Window length = 20ms

Repetition times = 4 

WL


Figure 4   An example of resource allocation of eNB scheduling when transmitting SI-x with window length of 20ms and 4 repetition times
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Figure 5   An example of resource allocation of eNB scheduling when transmitting SI-x with window length of 10ms and 4 repetition times
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Figure 6   An example of resource allocation of eNB scheduling when transmitting SI-x with window length of 5ms and 4 repetition times 

3 Conclusion
In the contribution, an RV bundling function for SIB1 and SI-x transmission with format 1C is proposed, which ties the RV version to SFN and subframe number and has the following advantages:

-  The same RV bundling function for both SIB1 and SI-x transmissions;

-  Feasibility to schedule RV sequence 
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 for each SIB1/SI-x transmission, for any window length configuration; 

- Feasibility to schedule RV sequence 
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 for each SIB1/SI-x transmission, with different number of transmissions;

- Feasibility to schedule RV sequence 
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 for each SIB1/SI-x transmission, with large time space between transmissions to get more time diversity.
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