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1. Introduction
In this contribution we provide our view on some of the remaining issues for system information in eMTC. 

2. Discussion

2.1. SIB1bis periodicity and repetition configuration
During the RAN2 #91bis meeting, it was agreed that [1]:
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 (same index as used by RAN1 to determine TBS, etc) (TBD whether table may be in either RAN1 or RAN2 spec i.e. pointed to by an index in MIB)

The time during which SIB1bis does not change has an impact on the number of repetitions are being provided by the eNB. According to the LS from RAN1 [2], the following has been agreed:

RAN1 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
According to RAN1 agreement, SIB1bis has a transmission period TSIB1bis equal to 80ms. In order to enable large number of repetitions of SIB1bis it is therefore necessary for the UE to combine SIB1bis reception over multiple transmission periods. Moreover the content of SIB1bis cannot change over these multiple transmission periods. 
Observation 1: Large number of repetitions for SIB1bis require that: (a) UE to combine over multiple transmission periods (TSIB1bis); and (b) SIB1bis does not change over the transmission periods.
Furthermore, the UE needs knowledge of the periods over which SIB1bis does not change in order to know when to start and stop accumulating repetitions. It is simplest to define such periods as multiples of TSIB1bis 
Proposal 1: Define a SIB1bis modification period (TSIB1bis, mod) as follows

TSIB1bis, mod = NSIB1bis, mod * TSIB1bis
where 
· NSIB1bis, mod = number of SIB1bis transmission periods over which SIB1bis does not change
· TSIB1bis = 8 radio frames (as defined by RAN1)
The total number of repetitions for SIB1bis (RSIB1bis,total) is therefore given by  

RSIB1bis,total = RSIB1bis*NSIB1bis, mod
where RSIB1bis is the number of repetitions within a transmission period (as defined by RAN1).

Hence, by suitably configuring NSIB1bis, mod the eNB can tradeoff coverage level with the update rate for SIB1bis. The value NSIB1bis, mod may be provided in the MIB (e.g as an index). 
Proposal 2: The parameter NSIB1bis, mod is provided/derived from the MIB 
Finally it is also necessary for the UE to obtain the starting points (SFNs) when to start accumulating SIB1bis. We propose that these are fixed in the specification.

Proposal 3: The starting point for new SIB1bis transmissions are given by

 SFN mod TSIB1bis, mod =0
Note that when NSIB1bis, mod =1, proposal 3 falls back to the legacy SIB1 modification period of 80ms. 
2.2. SI validity time for eMTC
Several applications of eMTC require the UE to only perform limited activity. For example, metering or sensing devices may wake-up once per day. It is therefore critical to conserve the battery power of such UEs in order to extend their lifetime up to 10 years or more.

The current SI validity time in LTE is 3h. Therefore, even if the UE performs one data transaction per day, it still has to re-acquire SI at least 8 times per day. Considering that the UE may also be in coverage-extension, each SIB acquisition may take hundreds of times longer than for a regular UE. Clearly this is a not power efficient mechanism.

Since eMTC SI is designed to be separate from the legacy SI, it seems natural to consider a validity time that is tailored to the typical eMTC use cases. With this in mind we propose that a validity time of 24h be considered for eMTC. 

Extending the validity time for SI may also impacts the ValueTag field provided in SIB1bis. Since it may be deemed desirable not to force a drastic decrease in the possible change rate of the SI, it is proposed to increase the size of the ValueTag by 3 bits to account for the increase in the validity time.
Proposal 4: SI validity time for eMTC is 24h. 

Proposal 5: Increase the size of the ValueTag field in SIB1bis by 3 bits relative to the legacy value.

3. Conclusion

In this contribution, we discussed the SI validity time for eMTC. We made the following proposals: 
Proposal 1: Define a SIB1bis modification period (TSIB1bis, mod) as follows

TSIB1bis, mod = NSIB1bis, mod * TSIB1bis

where 
· NSIB1bis, mod = number of SIB1bis transmission periods over which SIB1bis does not change
· TSIB1bis = 8 radio frames (as defined by RAN1)
Proposal 2: The parameter NSIB1bis, mod is provided/derived from the MIB 

Proposal 3: The starting point for new SIB1bis transmissions are given by

 SFN mod TSIB1bis, mod =0
Proposal 4: SI validity time for eMTC is 24h. 

Proposal 5: Increase the size of the ValueTag field in SIB1bis by 3 bits relative to the legacy value.
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