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1.
Introduction
Based on the following WID [1], it is addressed on the impact of extended coverage mode on system information in this contribution.

· Provide a relative LTE coverage improvement – corresponding to 15dB for FDD – for the UE category/type defined above and other UEs operating delay tolerant MTC applications with respect to their respective nominal coverage. 

· Specify the following techniques (which shall be applicable for both FDD and TDD) to achieve this:

· Repetition/TTI bundling and extension to PSD boosting for applicable channels/signals identified during study phase. 
2.
Discussion 
As shown in WID, basically time domain repetition is considered as coverage enhancement techniques. In the following, it is analysed for which system information there are impacts due to the repetition from scheduling point of view.
As shown in LS from RAN1 [2], it is assumed that enhanced coverage mode is only intended for scenarios when a UE is only required to operate delay tolerant MTC applications. Depending on mobility support for UE operating delay tolerant MTC application, there is a difference in required system information for enhanced coverage mode UE [3]. In other words, if enhanced coverage mode UE does not need to support at least idle mode mobility, the UE is only required to acquire MIB, SIB1 and SIB2. Hence, the discussion in this contribution is focused on MIB, SIB1 and SIB2.
MasterInformationBlock (MIB)

Since RAN1 is currently discussing MIB coverage enhancements (e.g. repetition and PSD boosting) and whether new MIB with essential parameters is necessary, it seems to be good to wait for the result of RAN1 discussion to avoid duplicate discussion.
Proposal 1 RAN2 is kindly asked to progress MIB enhancements if there are inputs from RAN1.
SystemInformationBlock1 (SIB1)

The SIB1 is scheduled on PDSCH. For the UE to receive PDSCH in 20 dB coverage extension, the required amount of repetition in time domain is 100~200 for FDD [4]. Considering that 15 dB coverage extension in this WI would require much less time domain repetitions is necessary compared to the amount required for 20dB target. 
The SIB1 uses a fixed schedule with a periodicity of 80 ms and 4 times repetition made within 80 ms. So, there seem two alternatives to perform the time domain repetition for SIB1.
· Alt.1: Increasing the amount of repetition within periodicity of 80ms

· Alt.2: Increasing the SIB1 periodicity
In Alt.1, depending on the required repetition amount, this method may or may not fulfil the requirement. In addition, although SIB1 acquisition delay is similar with today, huge number of SIB1 will be transmitted every 80ms. This imposes a scheduling restriction for the network.
In Alt.2, assuming 100 repetitions with 4 repetition every 80ms, SIB1 acquisition delay multiplies 25 times (80ms * 25 = 2000ms). In other words, the network should transmit the same SIB1 during 2 seconds for the UE using coverage enhancement mode. Unless new SIB1 periodicity in Alt.2 is larger than modification period, there seems to be no problem. 
From the normal UE point of view, both alternatives do not seem to have any impacts.

Proposal 2 RAN2 is kindly asked to discuss the method for SIB1 to achieve the coverage enhancement.
SystemInformationBlock2 (SIB2)
Similar to SIB1, SIB2 is also schedule on PDSCH and the same amount of time domain repetition as SIB1 is necessary to achieve 15 dB coverage extension. 
In case of SIB2, the messages are transmitted within SI-windows using dynamic scheduling. The length of the SI-window is common for all SI messages, and is configurable. Within the SI-window, the corresponding SI message can be transmitted a number of times in any subframe other than MBSFN subframes, uplink subframes in TDD, and subframe #5 of radio frames for which SFN mod 2 = 0. 

In the following box, the parameters regarding SI scheduling using SI-windows are captured from TS36.331. 
	SIB1

si-Periodicity





ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512}
si-WindowLength





ENUMERATED {s1, ms2, ms5, ms10, ms15, ms20,ms40},
SIB2

BCCH-Config ::=





SEQUENCE {


modificationPeriodCoeff



ENUMERATED {n2, n4, n8, n16}

}

PCCH-Config ::=





SEQUENCE {


defaultPagingCycle




ENUMERATED {












rf32, rf64, rf128, rf256},

…
}
MBSFN-SubframeConfig ::=


SEQUENCE {


radioframeAllocationPeriod


ENUMERATED {n1, n2, n4, n8, n16, n32},


radioframeAllocationOffset


INTEGER (0..7),


subframeAllocation




CHOICE {



oneFrame






BIT STRING (SIZE(6)),



fourFrames






BIT STRING (SIZE(24))


}

}




With the current modification period and SI-window parameter values, enough time domain repetition for coverage improvement target seems to be possible. For example, 

- modification period = n16 * rf128

- si-Periodicity = rf32

- si-WindowLength = ms10

- radioframeAllocationPeriod = n1

- subframeAllocation = oneFrame

In FDD, for the above configuration, the SIB2 can be transmitted maximum 3~4 times within SI-windows. Thus, within modification period more than 192 SIB2 messages can be transmitted and this number seems to be sufficient for 15 dB coverage enhancement. While with some other configurations apart from the above configuration, it is possible for SIB2 to meet the coverage enhancement target, other configurations might not meet the requirement of 15dB coverage enhancement target. If the network is only allowed to use configuration which would meet the requirement of coverage enhancement, this imposes a restriction on network’s scheduling flexibility. 

Observation 1) With the current modification period and SI-window parameter values, sufficient time domain repetitions for SIB2 for coverage improvement target seem to be possible. However, if the network is only allowed to use some specific configurations which would meet the requirement of coverage enhancement, this imposes a restriction on network’s scheduling flexibility.
Based on the above observation, we propose
Proposal 3 RAN2 is kindly asked to discuss on whether the further improvement is necessary for SIB2 for the UE using coverage enhancement mode if the scheduling restriction is not acceptable.
3.
Conclusion
Regarding the coverage enhancement based on time domain repetition, it is observed as follows.

Observation 1) With the current modification period and SI-window parameter values, sufficient time domain repetitions for SIB2 for coverage improvement target seem to be possible. However, if the network is only allowed to use some specific configurations which would meet the requirement of coverage enhancement, this imposes a restriction on network’s scheduling flexibility.
Based on the above observations, we propose
Proposal 1 RAN2 is kindly asked to progress MIB enhancements if there are inputs from RAN1.

Proposal 2 RAN2 is kindly asked to discuss the method for SIB1 to achieve the coverage enhancement.
Proposal 3 RAN2 is kindly asked to discuss on whether the further improvement is necessary for SIB2 for the UE using coverage enhancement mode if the scheduling restriction is not acceptable.
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