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1. Introduction

RAN1 received LS [1] on BCCH on DL-SCH. The LS says following


-
SU’s are transmitted in “concentrated” manner including SU-1, which starts from subframe #5.

In this document, we propose the following:

- The (re)transmissions of SI-1 are in the subframe #5 in every radio frame with an even SFN.

- Both initial transmissions and retransmissions of SIs except SI-1 are done within a single time window.

- A timing restriction is applied for all SIs except SI-1. The number of transmissions (including retransmissions) of SIs except SI-1 is limited to two per 10ms. One is within subframe #0 to #4. The other is within subframe #5 to #9.

Note that RAN2 agreed that SU is now called SI (System information) now. Therefore we call SU-1 as SI-1 in this document.

2. Discussion

2.1. Transmission of SI-1

We treat the transmission of SI-1 separately from other SIs because SI-1 has certain specific characteristics, e.g. 

- 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 has discussed the time diversity of SIs in [3] [4] [5]. The discussed time diversity windows showing gains were 80ms to 160ms. We have a concern that the current RAN2 agreement of all SIs including retransmission to be concentrated in time does not provide sufficient time diversity for SI-1. In order to finish the retransmissions of other SIs according to the current agreement, a possible scheduling strategy yields that SI-1 is transmitted within a 40ms time window and the remaining SIs are transmitted within a latter 40ms time window before the next SI-1 transmission. This implies that time diversity is only available over 40ms.

In order to achieve time diversity gain, we propose that the SI-1 retransmission is also in subframe #5. This allows a time diversity window for SI-1 of 80ms. In addition, we propose the relation between SI-1 and the remaining SIs to be non-concentrated i.e. SI-1 in subframe #5 intervenes the time diversity transmissions of the remaining SIs. It should be noted, that the transmissions of the remaining SIs are concentrated. This allows having the possibility of a time diversity windows larger than 80ms for all SIs except SI-1 with more scheduling flexibility. An additional merit of this proposal is to reduce the battery consumption because a UE only needs to wakes up for subframe #5 if a UE is only required to receive SI-1.

One topic for discussion is whether all subframes #5 are used to retransmit SI-1. In TDD, in one possible configuration only subframe #0 and #5 are dedicated to downlink. In such a configuration, the SIs can only be transmitted only in subframes #0 and #5. On the other hand, RAN1 agreed that UEs can receive only a single transport block mapped on one PDCCH/PDSCH instance in parallel to SI reception [6] and, in addition,  RAN2 agreed a maximum transport block size of 1200 bits without segmentation [1]. If all subframes #5 are used for SI-1 transmission, which means 8 retransmissions, there is no additional downlink subframes available to transmit the remaining SIs. We propose that subframe #5 in every radio frame with an even SFN is used for SI-1 transmission, which means 0, 20, 40, 60 ms in a 80ms time window.
Proposal: The (re)transmission of SI-1 is in the subframe #5 in every radio frame with an even SFN number of radio frame.
2.2. Retransmission of SIs except SI-1

We propose that the retransmissions of SIs except SI-1 are performed within a single time window in order to require only a single soft buffer for SI reception, although the relation between SI-1 and all other SIs are in a non-concentrated manner. If the transmissions of SIs are not finished within a single time window, a UE needs to have several soft buffers to receive the remaining SIs.

Note that, in order to be able to receive SIs except for SI-1, a UE needs to receive and decode SI-1 first, since it contains the related scheduling information. Therefore, the same soft buffer can be used for SI-1 and all other SIs. The relation between SI-1 and all remaining SIs in a non-concentrated manner does not increase the soft buffer size.

Proposal: Both initial transmissions and retransmissions of SIs except SI-1 are performed within one time window.

The reception and decoding of PDSCH data on the DL-SCH requires several subframes. For this reason, 8 HARQ processes are used. Similarly, the decoding of BCCH on DL-SCH requires some time although the processing time is shorter due to the smaller data size. Therefore, a transmission of the BCCH on DL-SCH on continuous subframes has the demerit of buffering. In addition, the time diversity gain is also reduced. We propose that a transmission timing restriction is applied for SIs except SI-1. We propose that the number of transmissions (including retransmissions) of these SIs should be limited to two per 10ms. One transmission is within subframe #0 to #4. The other transmission is within subframe #5 to #9. The related timing relation is shown in figure 1. This reduces the need for buffering and ensures a reasonable time diversity.

Proposal: A timing restriction is applied for SIs except SI-1 The number transmissions (including retransmissions) of these SIs except SI-1 including retransmissions should be limited to two per 10ms. One transmission is within subframe #0 to #4. The other transmission is within subframe #5 to #9.
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Figure 1 SIs transmission timing

3. Conclusion

In this document, we propose the following:

- The (re)transmissions of SI-1 are in the subframe #5 in every radio frame with an even SFN.

- Both initial transmissions and retransmissions of SIs except SI-1 are done within a single time window.

- A timing restriction is applied for all SIs except SI-1. The number of transmissions (including retransmissions) of SIs except SI-1 is limited to two per 10ms. One is within subframe #0 to #4. The other is within subframe #5 to #9.
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