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1 Introduction

The Rel-13 work item on “Further LTE Physical Layer Enhancements for MTC” [1] includes three main objectives: (1) specify a new Rel-13 low complexity UE category for MTC operation, (2) achieve a LTE coverage improvement corresponding to 15 dB for FDD, and (3) minimize UE power consumption. For the new low complexity UE, reduced UE bandwidth of 1.4 MHz in downlink and uplink is considered as the most important complexity reduction technique. 
In this paper we discuss the contents of MIB for Rel-13 low-complexity and coverage enhanced UEs (LC/CE UEs).
Note that the term SIB1x is used to refer to the new SIB1 introduced for Rel-13-LC/CE UEs.
2 Discussion

RAN1 has agreed that Rel-13 LC/CE UEs will decode legacy MIB transmissions, although some repetitions may be added to improve acquisition time.  The MIB consists of a limited amount of information that a UE needs to obtain the rest of the system information and access the network. Since its size is fixed, MIB cannot be extended however there are 10 spare bits that can be utilized.
Since most of the spare bits in MIB may need to be used for Rel-13 LC/CE UEs, some form of branching should be considered to allow for future MIB extensions
. In the simplest case the first spare bit can be used as a branching indicator. If the first bit is set to one the rest of the spare bits contains Rel-13 LC/CE parameters, otherwise the UE checks for the next extension type by reading the next spare bit and so on.  Note that the use of extension specific branching indicator removes the need for the “LC UE support” field described below.

Proposal 1 RAN2 to introduce a branching structure for the MIB spare bits to allow for future extensions. It is FFS whether the branching is release or feature specific.
Note that spare bits in MIB shall be set to zero prior to Rel-13 as specified in clause 8.4 in TS 36.331 [2] which states that a “transmitter compliant with this version of the specification shall set spare bits to zero”.

Observation 1 The MIB spare bits are set to zero prior to Rel-13.

[image: image1.emf]Rel-13 LC/CE 

extension

1st  spare bit = 1?

Yes

2nd spare bit = 1?

No

Rel-XX extension

Yes

No

And so on ...


Figure 1: Branching structure (extension specific) for MIB spare bits

In RAN2#89bis it was agreed that information will be included in MIB “to determine if a cell supports Rel-13 low complexity UE category and Rel-13 enhanced coverage (EC) functionality”. Although no agreement has been made yet, the spare bits in MIB will also be likely used to convey scheduling information for SIB1x. 

Our view of how the MIB spare bits will be utilized based on the discussions in RAN1 and RAN2 is summarized in the table below.
	New MIB field
	Size
	Comment

	Rel-13 LC support
	0-1 bit
	Can be implicitly indicated

	Rel-13 CE support
	1bit 
	Not strictly necessary

	SIB1x frequency hopping enabled 
	1 bit
	FFS if needed

	SIB1x TBS
	3-4 bits (~100 - 500 bits TBS)
	


The first field indicates the support for Rel-13 low complexity UEs in the cell. If this field is set, a Rel-13 low complexity UE knows that it is allowed to camp in the cell. Note that the introduction of a branching structure (see above) may remove the need for this field.
Similarly, the second field indicates the support for Rel-13 coverage enhanced UEs in the cell. This field is not strictly necessary as the same information is already conveyed via SIB1x. However, including the CE indication in MIB may still be beneficial from a UE power consumption perspective as it allows for early termination of the cell (re-)selection process.

Observation 2 Indicating the support for coverage enhancement in MIB is not strictly necessary but may be beneficial from a UE power consumption perspective as it allows for early termination of the cell (re-)selection process.

The third and the fourth fields contain the scheduling information for SIB1x and act as replacement for PDCCH which cannot be read by Rel-13 LC/CE UEs. The required scheduling information is described in more detail in the companying contribution on system information broadcast [4]. The frequency hopping flag indicates whether the PRB group varies for SIB1x or not. The TBS field has a size of 3 or 4 bits which is sufficient to express a TBS in the range of ~100-500 bits with an appropriate granularity.
3 Conclusion

In this contribution we have discussed the contents of MIB for Rel-13 low complexity and/or coverage enhanced UEs. In section 2 we made the following observation:
Observation 1
The MIB spare bits are set to zero prior to Rel-13.
Observation 2
Indicating the support for coverage enhancement in MIB is not strictly necessary but may be beneficial from a UE power consumption perspective as it allows for early termination of the cell (re-)selection process.


Based on the discussion in section 2 we propose the following:
Proposal 1
RAN2 to introduce a branching structure for the MIB spare bits to allow for future extensions. It is FFS whether the branching is release or feature specific.
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