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1 Introduction

In RAN1#82bis meeting, the following agreements on SIB(s) are provided [1]:
· Acquisition of SI messages across SI windows is feasible in idle mode.
· The maximum number of SI messages that can be acquired across SI windows is 4.
· SIB1bis is transmitted periodically with a period of TSIB1bis radio frames.
· Within a period, SIB1bis can be repeated a number of times.
· RV cycling {0,2,3,1,…} is used for each SIB1bis transmission within a period.
· SIB1bis transmission period TSIB1bis is predefined.
· TSIB1bis = 8 radio frames.
· Working assumption: Repetition number RSIB1bis within a period is derived from MIB.
In this contribution, further considerations on SIB1bis and SI messages are discussed from RAN1 perspective for Rel-13 low complexity UEs in both normal and enhanced coverage.
2 Time locations for SIB1bis
For FDD, the following contents have been agreed:
· For subframe#0, the PSS/SSS and PBCH are transmitted.
· For subframe#5, the PSS/SSS is transmitted, and LTE SIB1 may be transmitted.
· For subframe#9, the PBCH repetition is transmitted.
For subframe#0 and subframe#9, especially in the case of small system bandwidth (e.g., under 5MHz bandwidth), considering that the fixed frequency resource of 6PRBs located in the center of system bandwidth is always used for PSS/SSS/PBCH transmission, the collision between SIB1bis and PSS/SSS/PBCH will be unavoidable. If known resource elements occupied by PSS/SSS/PBCH are punctured for SIB1bis transmission, relative large performance deterioration will be expected. For subframe#5, only two OFDM symbols are used for PSS/SSS transmission. When the collision between SIB1bis and PSS/SSS happens, relatively lower performance deterioration will be expected by dropping the known resource elements occupied by PSS/SSS for SIB1bis transmission. Besides, depending on eNB’s dynamic scheduling/assignment to LTE SIB1, the interference from LTE SIB1 to SIB1bis transmission may easily be avoided. So in order to avoid the impact from PBCH transmission as much as possible, subframe#4 and subframe#5 will be preferable for SIB1bis transmission.

Considering SIB1bis’s impact on other DL transmissions and time diversity gain, transmitting SIB1bis in all available subframes (i.e., subframe#0/#4/#5/#9 for FDD) is also not preferable. In this case, within 8 radio frames (TSIB1bis), the possible repetition times (RSIB1bis) for SIB1bis transmission may be equal to 4 (once every 2 radio frames), or 8 (once per radio frame), or 16 (twice per radio frame).

Proposal 1: For FDD, subframe#4 and subframe#5 have higher priority for SIB1bis transmission.

Fixed frame and subframe locations may be considered for SIB1bis transmission. For example, when RSIB1bis is equal to 4, subframe#4 in all the odd or even frames, or subframe#5 in all the odd frames may be used; when RSIB1bis  is equal to 8, subframe#4 or subframe#5 in all the odd and even frames may be used; when RSIB1bis  is equal to 16, subframe#4 and subframe#5 in all the odd and even frames may be used.
Alternatively, when RSIB1bis  is equal to 4 or 8, determining frame and subframe locations based on PCID and SFN may also be considered for SIB1bis transmission. For example, when RSIB1bis is equal to 4, category of radio frames (i.e., even or odd frames) for SIB1bis transmission is determined based on PCID and subframe index (i.e., subframe#4 or subframe#5)  for SIB1bis transmission is determined based on PCID and SFN; when RSIB1bis is equal to 8, SIB1bis transmission occurs in every radio frames, and subframe index (i.e., subframe#4 or subframe#5) for SIB1bis transmission is determined based on PCID and SFN.

Considering interference avoidance and randomization between different cells, the method of determining frame and/or subframe locations of SIB1bis transmission based on PCID will be preferable.
Proposal 2: The frames and/or subframes for SIB1bis transmission are determined based on PCID.

For TDD, Rel-13 low complexity UEs in normal and enhanced coverage would not know configuration information of special subframes before acquiring SIB1bis. In order to ensure efficient utilization of special subframes, it would be preferable to restrict SIB1bis transmission to the subframes which are never configured as special subframes for TDD, i.e., subframe#1 and subframe#6 could not be used for SIB1bis transmission.
Proposal 3: For TDD, subframe#1 and subframe#6 are not used for SIB1bis transmission.

For TDD, when subframe#0 and subframe#5 are used for SIB1bis transmission, considering common design of TDD and FDD, transmission method similar to FDD may be reused, i.e., subframe#0 for TDD is corresponding to subframe#4 for FDD, and subframe#5 for TDD is corresponding to subframe#5 for FDD.
3 Transmission for SI messages
In RAN2#89bis meeting, “The transmission occasions within a SI Window are provided in SIB1” is agreed [2]. In this case, subsequent SIs could share the same configuration of transmission occasions, or use separate configurations of transmission occasions, respectively. Considering that multiple TBSs may be used for subsequent SIs and allocation flexibility, the use of separate configurations will be preferable, even though additional system control overhead may be caused. Finally, different coverage levels could be implemented by adjusting the configurations of scheduling period and transmission occasions within a SI Window.
In order to configure the transmission occasions, traditional allocation method, e.g., continuous subframe allocation based on tree structure, may be used. But small allocation granularity may be unnecessary for the configuration of transmission occasions. Besides, more control overhead will be caused, and enough time diversity gain could not be acquired. So the above method may not be optimal for subsequent SI messages.
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Figure 3.1 Different configurations of transmission occasions used for subsequent SIs
Alternatively, the following allocation method may be considered:

All the available subframes within a SI window are divided into X groups. The fixed subframe internal X is used between the two nearest subframes for any subframe group. Depending on current required coverage level, at least one of the above X groups may be configured as transmission occasions of subsequent SIs. For example, as shown in Figure 3.1, assuming that X equals to 5, the first subframe group is configured as transmission occasions of SI-x, and the first and second subframe groups are configured as transmission occasions of SI-y. Implementation complexity of above method is low and significant time diversity gain could be acquired. Besides, control overhead of this method is lower compared with current subframe-based allocation and this method would not depend on the size of SI window and/or SI type.
Proposal 4: Transmission occasions for subsequent SIs are configured respectively.
· In order to reduce control overhead, compact signaling should be considered.

·  e.g., allocation based on subframe groups
4 Conclusions

In this contribution, further considerations on SIB1bis and SI messages are discussed from RAN1 perspective for Rel-13 low complexity UEs in both normal and enhanced coverage. We make the following proposals:
Proposal 1: For FDD, subframe#4 and subframe#5 have higher priority for SIB1bis transmission.

Proposal 2: The frames and/or subframes for SIB1bis transmission are determined based on PCID.

Proposal 3: For TDD, subframe#1 and subframe#6 are not used for SIB1bis transmission.
Proposal 4: Transmission occasions for subsequent SIs are configured respectively.

· In order to reduce control overhead, compact signaling should be considered.

·  e.g., allocation based on subframe groups
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