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1 Introduction

RAN2 agreement in #91bis stated "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 MIB". 
RAN1 made the following agreements [1]

	Agreements (SI)

· Conclusion: 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

Agreements (SIB1bis) 

· 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


Relevant to this discussion there are other associated details, this paper examines these.
2 Discussion
Scheduling information for SIB1bis would be present in MIB and/ or specified. Further, scheduling information for subsequent “MTC SIs” (time, frequency and MCS/TBS) will be derived from SIB1bis and/ or fixed/ predefined in spec i.e. dynamic scheduling using (M)PDCCH is not used for SIB1bis or for SI messages. In [1], RAN 1 clarified that IR (incremental redundancy HARQ operation) based transmission of SIB1bis is used for eMTC. We used IR in legacy also for SI message transmission and there is no obvious reason why it should not be the case for eMTC as well.

Proposal 1: IR is used in SIB1bis and eMTC SI message transmission.
1. Does the UE need to identify the boundaries (start/ stop) of TSIB1bis period?

A UE ‘accumulating’ SIB1bis across “any” 80 ms window (as in Figure 1) would receive the same set of RVs/ repetitions; as shown in Figure 1. However, it is not agreed/ discussed so far if the UE should know which transmission is RV 0. We think it is beneficial if the eMTC UE knows which transmission is done with which RV; otherwise, it will have to make 4 hypotheses which is probably not the best way especially using eMTC techniques. Legacy UE can determine RV0 transmission for SIB1 (using SFN mod 8 = 0) and other SI messages [2]. Since RAN1 already confirmed that TSIB1bis is equal to 8 radio frames (80ms), we think we can reuse the legacy formula for SIB1bis.
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Figure 1: Accumulations across any 80ms Period
Proposal 2: Initial transmission of SIB1bis (RV0) should be determined using SFN mod 8 = 0.
2. SIB1bis “change” Boundary

Figure 2 shows that SIB1bis is unchanged across a “SIB1bis Change Period” but may change from one SIB1bis Change Period to another.
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Figure 2: SIB1bis Timeline
Since the network may change the SIB1bis content in the next SIB1bis Change Period, the UE should know the boundaries of SIB1bis Change Period. If this is not the case, UE will try to soft combine two different TBs. If there are e.g. 100 such accumulations (repetitions) of SIB1bis required for the UE to decode SIB1bis correctly and having no idea if some of these belong to different TBs, UE will be required to try many hypothesis for soft combining and it may well conclude that it is in a poorer radio condition (even out of service) than it actually is in.

Observation 1: eMTC UE needs to identify the “SIB1bis Change Period” i.e. the boundaries of time period where SIB1bis content remain same.

3. How often the SIB1bis needs to be changed (length of SIB1bis Change Period)?

eMTC UEs in coverage enhancement need to accumulate certain number of SIB1bis transmissions before they can decode it successfully. And as discussed, it is extremely difficult for the UE if SIB1bis changes faster than the time UE takes to successfully acquire SIB1bis. 
Further to be able to access the cell i.e. initiate RACH, the UE should have received SIB2 and SIB14
. SIB14 update is not subject to Modification period but SIB2 update is, which means that the network cannot anyway quickly (unlike SIB1 i.e. every 80 ms) change RACH parameters. However, a slow rate of possible SIB1bis change would mean that e.g. the cell selection conditions might only change slower and a new UE might consider it camped in the cell (based on previous SIB1bis content) which should have rather been un-campable for it (e.g. S-criteria evaluation); in which case, the UE would anyway fail to acquire SI messages but no harm to system can be done. On the other hand if the UE should be able to camp in a cell that now (based on current SIB1bis parameters) appears non selectable, the UE implementation should retry camping/ selecting this cell again, if there was no other alternative available. So, in any case, we don’t see a serious problem if the SIB1bis can be changed slower.
Observation 2: No serious issue is seen if SIB1bis may only be changed at a slow rate (infrequently).
In the last meeting RAN2 agreed “Maximum SIB1bis size in range of existing SIB 1 plus some extra (Final value and intermediate values is TBD)” – which means that SIB1bis size is somewhere between 300 and 500 bits. RAN2 has received a few inputs from RAN1 evaluating SIB Performance for Rel-13 Low-Complexity UE but unfortunately none more definitive than others. Based on the RAN1 inputs e.g. [3], [4] received so far, this would require about 3 to 4 seconds for 300 and 500 bits respectively (Annex) assuming that SIB1bis is not transmitted continuously and therefore benefits from some timer diversity.
To ensure that UE in deep coverage also are able to acquire SIB1bis and to ensure that SIB1bis does not have a critical size limitation for future enhancements, we suggest that a higher value is adopted as the SIB1bis change time i.e. SIB1bis content do not change faster than 4 seconds.

Observation 3: SIB1bis content need not change more frequently than 4 seconds.
4. How does a UE entering the cell know the SIB1bis change boundary? 
It can be simply modelled like in legacy
 but of course with a larger periodicity which is also a factor of SFN cycle of 1024. So, the two possible range in the vicinity of 3 or 4 seconds are SFN mod 256 = 0 or SFN mod 512 = 0; as hinted before we prefer the latter; but, if reasonable arguments are presented then we can also accept the former.
Proposal 3: SIB1bis change period equals a fixed length of 5.12 seconds.
Proposal 4: SIB1bis change boundary is identified using the equation SFN mod 512 = 0.
3 Conclusions

This contribution discussed “duration over which the content of SIB1bis cannot change” and made the following Observations and Proposals:
Proposal 1: IR is used in SIB1bis and eMTC SI message transmission.

Proposal 2: Initial transmission of SIB1bis (RV0) should be determined using SFN mod 8 = 0.

Observation 1: eMTC UE needs to identify the SIB1bis change period i.e. the boundaries of time period where SIB1bis content remain same.

Observation 2: No serious issue is seen if SIB1bis may only be changed at a slow rate (infrequently).

Observation 3: SIB1bis content need not change more frequently than 4 seconds.

Proposal 3: SIB1bis change period equals a fixed length of 5.12 seconds.

Proposal 4: SIB1bis change boundary is identified using the equation SFN mod 512 = 0.
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4 Annex
Table 1: Continuous transmission (no time diversity)
	TB size
	328
	504
	1000

	 
	Min
	Max
	Min
	Max
	Min
	Max

	number of repetitions
	300
	365
	373
	500
	535
	660


Table 2: Discontinuous Transmission every 20 ms
	TB size
	328
	504
	1000

	 
	Min
	Max
	Min
	Max
	Min
	Max

	number of repetitions
	100
	209
	135
	275
	200
	605


� since SIB2 contains radioResourceConfigCommon and (e)MTC devices do not initiate the RRC connection establishment subject to EAB until the UE has a valid version of SystemInformationBlockType14, if broadcast;


� The SystemInformationBlockType1 uses a fixed schedule with a periodicity of 80 ms and repetitions made within 80 ms. The first transmission of SystemInformationBlockType1 is scheduled in subframe #5 of radio frames for which the SFN mod 8 = 0, and repetitions are scheduled in subframe #5 of all other radio frames for which SFN mod 2 = 0.
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