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Discussion and decision
1 Introduction
In RAN2#60bis following agreements are reached:
-No overlap of SU (re-)transmissions (i.e. one SU is completely transmitted before starting transmission of the next SU)  unless RAN1 comeback with a concern.

-Working assumption that UE knows the location of reception window per SU (does not necessarily imply that offset is needed per SU). Windows per SU do not overlap. Window size (common for all SUs) is configurable. Possible gaps between the windows for each SU is TBD.


-opportunity at next meeting for new arguments to be presented

-Location of an SU is determined by SFN mod N where N is the periodicity. This results in concentration of SUs at some SFNs. Details of location of reception window depends on final solution for signalling of scheduling info in SB.


-may need to revisit this after SIB sizes have been estimated in case concentration is felt to be a problem

-A common SI-RNTI is used for all the SU’s transmitted
This document intend to figure out a scheduling solution for the system information on DL-SCH. And the SI other than SI-1 is called SIx in this document.
2 Discussion
At first some modification on the agreement is introduced. 
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Figure 1

In Figure 1 assuming reception window is 40ms and there are 6 SIs. And we can see the space left for scheduling SIx is very small. SI-6 can even not be scheduled within its periodicity. the main cause is the reception window size of SIx must be the same as the SI-1 and no overlap is allowed between SIx and SI-1.
SI-1 is scheduled in sub-frame #5 (frame structure Type 1) or in sub-frame #0 of the second half frame (frame structure Type 2) [1] i.e. only one subframe can be used for transmission of SI-1. so for SI-1 the granularity of reception window is one radio frame. For example if 4 retransmission are needed then the reception window is at least 4 radio frames. But for SIx there is no such restriction. So requirement same timing granularity for SIx seems not necessary. Actually for those SIx the timing granularity can be 1ms. And logically before SI-1 is decoded correctly no parameter on reception window can be obtained unless the reception window is configured in the P-BCH or fixed. That means the reception window of SI-1 don’t have to the same as SIx. It maybe not wise to insert more bits into P-BCH considering the coverage requirement of MIB. We propose to fix the reception window size of SI-1 in the specification.
Proposal 1: the reception window is the same for all SI except for SI-1 whose window size is fixed in the specification.
Since the subframe to transmit SI-1 is fixed then the reception window of SI-1 can be overlapped with other SIs as long as the subframe to transmit other SI is different from the fixed subframe. that means if the reception window of SIx is overlapped with SI-1 then UE will receive SI-1 in the subframe#5 (frame structure Type 1) or in sub-frame #0 of the second half frame (frame structure Type 2) but receive SIx in other subframes. for FDD since there are 10 subframe within one radio frame the restriction for overlapping can be easily overcome. For TDD since there are at least subframe #0 and subframe #5 are available for all UL/DL allocation configuration the overlapping is still feasible. The overlapping between SI-1 and other SI can also ease scheduling especially in case of much retransmission of SI-1.

Proposal 2: SI-1 can be overlapped with other SIs as long as no overlapping in subframe level is required.
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Figure 2
The location of SIs is determined by SFN%N where N is periodicity. And thus may result in concentration of SIx in one SFN if periodicities has simple timing relation. Since no parallel transmission is allowed SIx need be transmitted one by one via implicit rules or explicit scheduling parameter. Before scattering these SIs the sequence of SIs to be transmitted has to be decided at first. It is well known that UE can’t  read SIx unless UE has acquired MIB and SI-1. so if the sequence information can be included in SI-1 UE can get the information without introducing any delay. It is proposed that the transmission sequence is subject to the sequence with which the SIx is configured in SI-1.Compared to fixing the transmission sequence in specification more scheduling flexibility is enabled and no more signalling overhead is introduced neither. In Figure 2 the sequence of SIx is SI-2, SI-3,SI-4,SI-5,SI-6.
Proposal 3: the transmission sequence of SIx is subject to the sequence with which the SI is configured in SI-1
In Figure 2 SI-6 is transmitted at SFN%64=20 but not in SFN%64=16 because otherwise it is overlapped with SI-2 beginning at SFN%64=16. It is one scenario to point out other scheduling parameter like gap or offset is needed because not all the SIx can be fitted between the system information with second shortest periodicity e.g. SI-2 in figure 2. One concern is more system information maybe introduced in the future. And another concern is that subframe for MBMS and/or UL slot for TDD shall also be saved if needed. It is proposed to take “gap” parameter which is set optionally per SI. if no gap parameter is set implicitly there is no gap between SIx in consecutive sequence. If two SIx may collide due to no gap  then the SIx whose sequence is behind in SI-1 will be configured one gap to show how much distance is introduced for the SI and SIs afterwards according to the sequence in SI-1 and scheduling periodicity. 
Proposal 4: gap parameter is introduced optional for SI whose would be collided with a SI in high sequence in SI-1 if no gap were configured.
3 example for consecutive retransmission
Given the size of SI-1 and SIx as following  where repetition period and time is estimated according to [2]:
	SI type
	Description
	Length (bits)
	Repetition period
	repetition times 

	SI-1 (+SB)
	Cell Access information
	300
	80
	4

	SI-2
	Common and shared channel information
	300
	160
	4

	SI-3
	Cell Reselection Information
	50
	320
	1

	SI-4.1
	LTE intra-frequency neighboring cell list
	600
	640
	6

	SI-4.2
	LTE inter-frequency  neighboring cell list
	600
	640
	6

	SI-4.3
	GERAN  neighboring cell list
	90
	640
	2

	SI-4.4
	UTRAN  neighboring cell list
	550
	640
	5


Table 1
And the scheduling information as following:

	SI type
	gap (ms)
	result start position (note1)
	Gap (ms)
	result start position (note2)

	SI-1 (+SB)
	N/A
	SFN%8=0
	N/A
	SFN%8=0

	SI-2
	N/A
	SFN%16=0
	N/A
	SFN%16=0

	SI-3
	N/A
	SFN%32=2
	N/A
	SFN%32=4

	SI-4.1
	N/A
	SFN%64=4
	N/A
	SFN%32=8

	SI-4.2
	N/A
	SFN%64=6
	N/A
	SFN%64=12

	SI-4.3
	N/A
	SFN%64=8
	4
	SFN%64=20

	SI-4.4
	N/A
	SFN%64=10
	N/A
	SFN%64=24


Table 2
Note1: whose reception window size is 20ms

Note2: whose reception window size is 40ms

Then according to the proposed solution , the SI-1 and SIx are scheduled as in attached file in Annex a:

4 example for interleaved retransmission
Though no response for interleaved retransmission from RAN1 has received we also figured out the scheduling detail. The reception window in this case can be looked as a window where only one transmission of one SI occur. in this way one common window size can be configured for both SI-1 and SIx e.g. 10ms. The first transmission is decided by scheduling parameter in the table 1 and table 2. the rest retransmission can be deduced by the 1st transmission repetition times. For example the start position of SI-2 is SFN%16=0 which means the deduced offset for 2nd to 4th retransmission are 40ms, 80ms 120ms.
For the scheduling detail in Annex a table 3 depicted the scheduling parameters:

	SI type
	offset (ms)
	result start position (note3)
	gap (ms)
	result start position (note3)

	SI-1 (+SB)
	N/A
	SFN%8=0
	N/A
	SFN%8=0

	SI-2
	N/A
	SFN%16=0
	N/A
	SFN%16=0

	SI-3
	N/A
	SFN%32=1
	N/A
	SFN%32=1

	SI-4.1
	N/A
	SFN%64=2
	N/A
	SFN%64=2

	SI-4.2
	N/A
	SFN%64=3
	N/A
	SFN%64=3

	SI-4.3
	1
	SFN%64=5
	5
	SFN%64=9

	SI-4.4
	N/A
	SFN%64=6
	N/A
	SFN%64=10


Table 3

Note3: whose reception window size is 10ms
5 Conclusion
Proposal 1: the reception window is the same for all SI except for SI-1 whose window size is fixed in the specification.
Proposal 2: SI-1 can be overlapped with other SIs as long as no overlapping in subframe level is required.
Proposal 3: the transmission sequence of SIx is subject to the sequence with which the SI is configured in SI-1
Proposal 4: gap parameter is introduced optional for SI whose be collided with a SI in high sequence in SI-1 if no gap were configured.
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