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1. Introduction

In RAN2 Sevilla meeting, the transmission and retransmission of system information has been discussed. As stated in [1], RAN2 reached following agreement.

 RAN WG2 agreed that there will be no overlap of SI (re)transmissions. In essence this means that SU’s will be transmitted in such a way that all (re)transmissions of SU-1 will be completed before SU-2 can be transmitted and all SU-2 (re)transmissions need to be completed before transmission of SU-3 can be started etc.
In our understanding, this means that both initial transmission and retransmission are performed within time window. This contribution discusses the retransmission of system information regarding SI-1 and SIs except SI-1. In addition we also discuss the gap between time windows of SIs. We propose:

- SI-1 is transmitted in subframe #5 for both initial transmission and retransmissions, 

- SIs except SI-1 are transmitted within one time window and,

- not to have gap between time windows of SIs.
2. Discussion
2.1. Transmission of SI-1

We discuss the transmission SI-1 separately from other SIs because SI-1 has specific characters, i.e. 

- no scheduling information for SI-1 in MIB,

- initial transmission of SI-1 is every 80ms and 

- initial transmission of SI-1 is in subframe #5. 

RAN1 have discussed time diversity of SIs [5] [6] [7]. The length of time diversity discussed was 80ms to 160ms to have the gain. We have concern that current RAN2 agreement of all SIs including retransmission is concentrated manner does not have enough time diversity gain in SI-1. In order to finish the retransmission of other SIs in current agreement, possible scheduling strategy looks SI-1 is transmitted within 40ms and SIs except SI-1 are transmitted within latter 40ms before next SI-1 transmission. This implies only 40ms length time diversity would be possible time diversity length.

In order to have time diversity gain, we propose SI-1 retransmission is also in subframe #5. Therefore, no need to have time window for SI-1.  This allows the time diversity length of SI-1 as 80ms. In addition, as also proposed in next section, although the transmissions of SIs except SI-1 are concentrated manner, the relation between SI-1 and SIs except SI-1 are non-concentrated manner. This allows to have the possibility of longer than 80ms time diversity for SIs except SI-1 with more scheduling flexibility. The other merit of this proposal is to reduce the battery consumption because UE only wakes up for subframe #5 if UE only required receiving SI-1.

One discussion topic is whether all subframe #5 are used to retransmit SI-1. In TDD, one of the configurations is only subframe #0 and #5 are downlink. In such configuration, SIs are possible to transmit only in subframe #0 and  #5. On the other hand, RAN1 agreed that UE can receive single transport block mapped on one PDCCH/PDSCH instance in parallel for SI reception [8] and RAN2 agreed maximum transport block size of 1200 bits without segmentation function [1]. If all subframes #5 are used for SI-1 transmission, which means 8 times retransmission, this limits the subframe to transmit SIs except SI-1. We propose subframe #5 in every even SFN number is used for SI-1 transmission. This means subframe #5 in 0, 20, 40, 60 ms in 80ms period is used for SI-1 transmission. 
Proposal 1: SI-1 has no time window.
Proposal 2: The (re)transmission of SI-1 is in subframe #5 in every even SFN number of radio frame.

2.2. Retransmission of SIs except SI-1
We propose that the retransmission of SIs except SI-1 is done within one time window in order to have only one soft buffer for SI reception although the relation between SI-1 and SIs except SI-1 are non-concentrated manner. If transmissions are not finished within one time window, UE needs to have several soft buffers to receive other SI.
Note that, in order to receive SIs except for SI-1, UE needs to receive and decode SI-1 for scheduling information. Therefore, soft buffer can be reused between SI-1 and other SIs. The relation between SI-1 and SIs except SI-1 are non-concentrated manner does not increase the soft buffer size.
Proposal 3: Both initial transmission and retransmission of SIs except SI-1 is done within one time window.

Proposal 4: Only one soft buffer is used for SI reception.
2.3. Time window gap
RAN2 discussed the possibility to have gap between time windows. We don't think it is necessary to have gap between SIs if SI-1 has no time window. The reason is that it is possible to use one buffer for all SIs without gap between time windows, if SI-1 has no time window. However, if SI-1 has time window and the scheduling information of SI-2 is located in last subframe within the time window, it is necessary to have gap between the time windows of SI-1 and SI-2. The reason is that it is difficult for UE to get first subframe of SI-2 consecutive last subframe of SI-1 after the reception of the scheduling information of SI-2 is located in last subframe of SI-1 due to UE processing delay like turbo and ASN.1 decoding.
Proposal 5: It is not necessary to have gap between SIs if SI-1 has no time window.
3. Conclusion

This contribution discussed the retransmission of system information and the gap between time windows of Sis. We proposed to agree following five points;

Proposal 1: SI-1 has no time window.

Proposal 2: The (re)transmission of SI-1 is in subframe #5 in every even SFN number of radio frame..

Proposal 3: Both initial transmission and retransmission of SIs except SI-1 is done within one time window.

Proposal 4: Only one soft buffer is used for SI reception.

Proposal 5: It is not necessary to have gap between SIs if SI-1 has no time window.
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ANNEX

The size of SIB1 calculation according to [4].
Information elements of SIB1

· Cell access related information

· PLMN ID List (25bits)

· PLMN ID (24bits)

· Cell reserved for operator use (1bit)

· Tracking Area Code (16bits)

· Cell ID (28bits)

· Cell barred (1bit)

· Intra frequency cell reselection (1bit)

· Cell reservation extension (1bit)

· CSG indication (1bit)

· Cell selection info (5bits)

· Frequency band indication (6bits)

· Scheduling information (10bits * the number of SIs: 3 = 30 bits)

· SI-message type (3bits for 8SIBs)

· SI-periodicity (4bit)

· Sib-mapping info (3bits for 10ms-80ms)

· System information Value tag (3-5bit)
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