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1
Introduction
In the RAN2#60bis meeting in Sevilla several decisions were made regarding system information transmission and scheduling. This contribution aims to clarify further the mechanism of the system information transmission. It discusses some possibly ambiguous points and proposes a clarification on the interpretations.
The following decision is discussed in this contribution. Note that the SU has been changed to SIB as it was also decided that no SU concept is needed.
No overlap of SIB (re-)transmissions (i.e. one SIB is completely transmitted before starting transmission of the next SIB) - unless RAN1 comeback with a concern: 

The decision implies that all repeats of a given SIB are sent asap i.e in successive subframes (or possibly leaving gaps within the agreed window concept). The consequence of transmission in successive subframes is a minimal TX diversity, which again wastes DL-SCH as more repeats are needed than in case the TX time diversity is larger. We thus believe that the decision needs reconsidering.
2
Discussion
The decision in Sevilla  is not optimal especially for large SIBs, as in Nokia RAN1 contributions it is shown that for 1200 bit SIBs the time diversity is very advantageous especially for 1.4 MHz BW. 

IIf there is 1ms time diversity (sent in consequtive subframes) 11 retransmissions are needed, but with 20 ms time diversity only 6 repeats are needed. If there is only one HARQ process (i.e no overlaps in SIB retransmissions), then only SIB1 can be transmitted. This is due to that for optimum throughput for SIB1, 3 repeats with 20 ms time diversity between the repeats is needed.  Note that this fills the almost the whole 80 ms transmission period for SIB1. 

If multiple parallel HARQ processes are allowed, then SIB1 can be transmitted as described, but in addition also the other SIB’s can be sent by using parallel transmissions. See [3] and [4] for details.

The problems in PDCCH in narrowband require some solution from RAN1/RAN4. Either more power is needed to PDCCH to match the BLER target of MIB. PDCCH and D-BCH needs to be accessible when the MIB is accessible. Other way is to accept limited coverage for narrow-band cases. The problematic BWs are 5 MHz and less. 
The use of HARQ and soft combining in System Information transmission is dependent on the length of the SIB and how many bits can be transmitted in one subframe. If there is no clear rule defined in RRC specification, we need also dynamic indicator to indicate when HARQ is in use and also indicate amount of HARQ repeats through System Information.  One possible way to indicate soft combining usage for UE is that if HARQ process ID = 7 (111) on PDCCH then soft combining is not in use. Then remaining 7 values can be used to indicate soft combining for 7 possible parallel processes. If there are more SIB’s than this, then there has to be SIB’s in queue and those can be transmitted when earlier SI HARQ processes are ending. Note that we need to have a fixed number as for how many repeats are sent in different BWs –if requirements for soft combining repeats are dependent on the BW.
Table 1 shows simulation results for SIB HARQ retransmission requirements in case of 1.4 MHz BW. Note that these results are preliminary and more exact numbers will be available later. Simulations are based on PDCCH coverage limited case.

	SIB repetition period-length @ 1.4 MHz BW
	HARQ transmission count if sent in consecutive subframes
	HARQ transmission count with 80 ms TTI 

	300 bits
	4
	3

	500 bits
	8
	6

	1200 bits
	13
	8


Table 1: SIB HARQ retransmission count for consecutive subframes and time diversity in 80 ms TTI (equally spread)
To configure the reception of System Information broadcast, two parameters should be considered.

1. Maximum amount of SI HARQ retransmissions -- broadcasted in System Information or fixed in the specification.

2. Length of time diversity used in System Information transmission. Either a fixed value e.g. 20 ms specified in the standard or broadcasted in SIB1 

Proposal: Consider if small BW cells require a option to use multiple HARQ processes for SIB transmission to get full benefits of time diversity. Time diversity for HARQ retransmissions could be a fixed number RRC specification or broadcasted in SIB1.
3
Conclusion
Proposal: Consider if small BW cells require a option to use multiple HARQ processes for SIB transmission to get full benefits of time diversity. Time diversity for HARQ retransmissions could be a fixed number RRC specification or broadcasted in SIB1.
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