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1 Introduction

In this contribution we address open issues for system information transmission for Rel-13 low complexity (LC) and coverage enhanced (CE) UEs [1]. For information on earlier RAN1 agreements, refer to [2]

 REF _Ref434603471 \r \h 
 \* MERGEFORMAT [3].

2 SIB1bis scheduling
How many different TBS values to support for SIB1bis?

If very few bits are used for the TBS, e.g. 2 bits, this will give a very course granularity, a steps size of 128 bits in the range ~100-500 bits, which will lead to transmission of a high degree of padding bits and therefore the number of repetitions required could in worst case increase substantially. Using some extra MIB spare bits is a low price to pay in this context. We propose to use 4 bits for TBS indication. If it is desired to span a larger range than 104-584 bits, a somewhat larger step size than 32 bits can also be considered.
Table 1: SIB1bis TBS indication in MIB
	TBS field length
	TBS step size (absolute)
	Possible SIB1bis sizes

	3 bits
	32 bits
	104-328 bits

	4 bits
	32 bits
	104-584 bits

	5 bits
	32 bits
	104-1096 bits


Proposal:

· Use 4 bits in MIB to indicate 16 different SIB1bis TBS values.

SIB1bis is transmitted periodically with a period of 80ms. Within a period, SIB1bis can be repeated a number of times. How many different repetition values to support for SIB1bis?
Link simulation results [4]

 REF _Ref431006011 \r \h 
 \* MERGEFORMAT [5] have indicated that “discontinuous” repetition with e.g. one repetition every 20 ms provide time diversity and results in a smaller required number of SIB repetitions than more continuous repetition. On the other hand, the SIB acquisition time may become unacceptably long if the repetitions are too sparse in time.
In our view, one SIB1bis transmission every 20 ms provides a reasonable trade-off. It is in line with legacy SIB1 transmission pattern. If desired, one less frequent value (every 40 or 80 ms) can also be considered.
Proposal:
· Support Rsib1bis = 4 transmissions per 80 ms.
Possible subframes are {0, 4, 5, 9} for FDD and {0, 5} for TDD. FFS subframes {1, 6} for TDD. How to indicate the subframe(s) to be used for SIB1bis transmission?

In our view, SIB1bis should be transmitted in subframe 5 in odd frames for both FDD and TDD. It is acceptable if PBCH repetition cannot be supported in 3-MHz TDD system, considering that the WID states that if it is particularly challenging to fulfil the coverage enhancement target in system bandwidths below 5 MHz then the work should focus on fulfilment of the coverage enhancement target in system bandwidths 5 MHz and above.
Proposal:

· Transmit SIB1bis in subframe 5 in odd frames in both FDD and TDD.

The duration over which the content of SIB1bis cannot change is either (a) fixed in the specification or (b) determined from a table where the index to the table is included in the MIB.

Our preference is that the duration is fixed in the specification and it is equal to the SIB1bis transmission period 80 ms. This is mainly a question of how long SIB update delays that can be considered acceptable. In practice the UE can assume that SIB/SI transmissions are typically not changed very often (note that the valueTag is only designed to change up to 32 times in 3 hours, i.e. once every 5 minutes in average), allowing the UE to accumulate SIB/SI transmissions over as long time as needed in most cases.
Proposal:

· The duration over which the content of SIB1bis cannot change is fixed in the specification and is 80ms.
3 Indication of cell support for LC/CE UEs
How should the MIB spare bits be used to indicate SIB1bis scheduling, Rel-13 LC UE support, and coverage enhancement support? How many MIB spare bits to be used?
As mentioned above, we propose to use 4 bits for indication of the SIB1bis TBS. We also propose to use 1 bit to indicate that the cell supports LC UEs. We do not see a clear need to spend the scarce MIB spare bits on indicating that the cell supports CE. 
Proposal:
· Use 1 bit in MIB to indicate cell support for LC UEs.
· Do not use MIB spare bits to indicate cell support for CE UEs.
4 PBCH mapping details

For PBCH repetition mapping, symbols without CRS are repeated in symbols without CRS in a PBCH subframe. Symbols with CRS may be repeated in symbols with CRS in a PBCH subframe (FFS whether they can be repeated in symbols without CRS). What is the detailed PBCH repetition mapping?
In our view, CRS should not be repeated in symbols without CRS. As a result, straightforward PBCH repetition mapping is defined.


Next we show an exemplary mapping that strives to fulfil the following design goals:

1. Make subframe 0 and 9 as similar as possible
2. Map OFDM symbols with/without CRS only to symbols with/without CRS
We have the following text proposal for TS 36.211. The resulting mapping is illustrated in the annex. As shown in the figures of annex, the mapping of PBCH repetitions require definition to cover both FDD (frame structure type 1) and TDD (frame structure type 2), both normal and extended cyclic prefix.
If a cell is configured with repetition of the physical broadcast channel the symbol that is mapped to a core resource element [image: image1.wmf](
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 are given by Table 6.6.4-1 for frame structure type 1 and Table 6.6.4-2 for frame structure type 2.
Table 6.6.4-1: Slot and symbol number pairs for repetition of PBCH for frame structure type 1.
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	Normal cyclic prefix
	Extended cyclic prefix

	0
	(0,4), (18,4), (19,0)
	(0,3), (19,0)

	1
	(1,4), (19,1), (19,4)
	(18,3), (19,1)

	2
	(1,5), (18,5), (19,2), (19,5)
	(1,4), (1,5), (18,5), (18,5), (19,2), (19,4), (19,5)

	3
	(0,3), (1,6), (18,3), (18,6), (19,3), (19,6)
	(19,3)


Table 6.6.4-2: Slot and symbol number pairs for repetition of PBCH for frame structure type 2.
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	Slot and symbol number pairs [image: image10.wmf](
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	Normal cyclic prefix
	Extended cyclic prefix

	0
	(0,4), (10,4), (11,0)
	(0,3), (11,0)

	1
	(1,4), (11,1), (11,4)
	(10,3), (11,1)

	2
	(0,5), (1,5), (10,5), (11,2), (11,5)
	(0,4), (1,4), (10,4), (10,5), (10,5), (11,2), (11,4)

	3
	(0,3), (0,6), (10,3), (10,6), (11,3)
	(11,3)


Proposal:
· CRS should not be repeated in symbols without CRS.
· Adopt a straightforward PBCH repetition mapping such as the one in the tables and illustrations in this contribution.
5 Conclusions

In this contribution we address open issues for system information transmission for LC/CE UEs. 

Proposals on SIB1bis scheduling:
1. Use 4 bits in MIB to indicate 16 different SIB1bis TBS values.

2. Support Rsib1bis = 4 transmissions per 80 ms.

3. Transmit SIB1bis in subframe 5 in odd frames in both FDD and TDD.

4. The duration over which the content of SIB1bis cannot change is fixed in the specification and is 80ms.

Proposals on indication of cell support for LC/CE UEs:

5. Use 1 bit in MIB to indicate cell support for LC UEs.

6. Do not use MIB spare bits to indicate cell support for CE UEs.

Proposals on PBCH mapping details:

7. CRS should not be repeated in symbols without CRS.
8. Adopt a straightforward PBCH repetition mapping such as the one in the tables and illustrations in this contribution.
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Annex: Illustration of PBCH mapping 
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