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In RAN1 #80bis meeting, the following agreements were concluded [1]:
Agreements:
· Scheduling information for “MTC SIB1” (time, frequency and MCS/TBS) is derived from PCID and/or MIB and/or fixed/predefined in spec
· FFS: Impacts of MBSFN subframes, TDD configuration and PBCH repetition on possible time resources for “MTC SIB1”
There is also a working assumption from RAN1#80 [2] that the starting OFDM symbol of MTC SIB1 reception is a fixed value predefined in the specification, which will be confirmed unless MIB is agreed to indicate starting OFDM symbol for low complexity UEs in coverage enhancement. 
In this contribution, the potential information indicated in MIB related to Rel-13 low complexity UEs and coverage enhancement UEs is analyzed. 
Potential information indicated in MIB
According to [3], 10 spare bits are reserved in current MIB. Based on previous agreements, the potential information indicated in MIB related to Rel-13 low complexity UEs and coverage enhancement UEs may include:
· Network capability to support Rel-13 low complexity UEs
· Network capability to support coverage enhancement
· Coverage enhancement information (cell’s coverage enhancement level, repetition number for MTC SIB1, etc)
· Time information (Starting symbol for SIB1 transmission, MTC SIB1 transmission subframes, and modification period) for MTC SIB1 transmission
· Frequency information (frequency location and frequency size) for MTC SIB1 transmission
· MCS for MTC SIB1 transmission
· TBS for MTC SIB1 transmission
This is obviously a lot of potential information, so an effort should be made to see what is strictly necessary in order to not use too many of the spare bits in the MIB.
Network support of Rel-13 low complexity UEs and coverage enhancement
A Rel-13 low complexity UE should not access a cell, which does not support such UEs. Thus, in order to avoid unnecessary detection effort at the UE, we should indicate the network capability of whether supporting Rel-13 low complexity UEs in MIB. Especially in coverage enhancement scenario, avoiding UE’s unnecessary detection is very important for UE’s power consumption saving.
For the same reasons, it is beneficial to indicate in MIB the network capability of whether supporting coverage enhancement.
Further, RAN2 has agreed “Independent information in MIB to determine if a cell supports Rel-13 low complexity UE category and Rel-13 enhanced coverage (EC) functionality” [4]. 
Coverage enhancement information
The coverage enhancement information may include the number of coverage enhancement level supportable by a cell and/or repetition number of MTC SIB1 transmission. For the number of supportable coverage enhancement level, it may be better to be indicated in MTC SIB1 due to this is not urgent information for UE to know in MIB step. There is no particular use for knowing how many levels exist in the cell, as the knowledge of support of CE from MIB implies there is at least one. RAN1 has not yet discussed how many CE levels there may be for channels other than PRACH, nor if a particular number of levels will even be defined for other channels or if it will be a matter of resource scheduling only. Moreover, for the repetition number of MTC SIB1 transmission, it can be reflected by time resource of MTC SIB1 transmission.  
Observation 1: There is no need to indicate the number of supported coverage enhancement levels in MIB.
Time information for MTC SIB1 transmission
For an MTC SIB1 with a specific TBS, the number of repetition subframes for MTC SIB1 transmission can be different for diverse coverage enhancement requirements to optimize resource utilization. For MTC SIB1 transmissions with different TBSs, the number of repetition subframes for MTC SIB1 transmission should also be different. Therefore, it is necessary to indicate suitable MTC SIB1 transmission subframes to optimize resource utilization. 
Generally, the content of MTC SIB1 would not be changed very frequently, so the MTC SIB1 can be repeatedly transmitted across long time duration. Therefore, there could have enough subframes for the repetition transmission of MTC SIB1, so there is no need to indicate MBSFN subframe configuration in MIB in view of saving overhead in MIB.
If MIB is used to indicate the starting symbol of MTC SIB1 transmission, the eNB can possibly use more OFDM symbols. For example, one additional OFDM symbol used for MTC SIB1 transmission could save about 10% repetition number.
For a coverage enhancement UE, it should assume MTC SIB1 content will not be changed within MTC SIB1 repetition subframes. Therefore, a modification period for MTC SIB1 transmission can be determined from the number of MTC SIB1 repetition subframes.
Proposal 1: It is beneficial to indicate time resource information of at least the MTC SIB1 transmission subframes in MIB to optimize resource utilization.
Frequency information for MTC SIB1 transmission
For MTC SIB1 transmission, it may be reasonable to assume MTC SIB1 transmission occupying all 6PRBs within a narrowband. Therefore, it is not needed to indicate the number of PRBs used for MTC SIB1.
For the narrowband location of SIB1 transmission, it can be fixed or predefined according to a frequency hopping pattern. To make it easier to schedule the transmissions of MTC SIB1, which occur always, around the other MTC traffic and non-MTC traffic, the narrowband location of SIB1 transmission can be indicated by MIB. This can be better than using predefined frequency hopping which cannot take account of even long-term variations in cell traffic. The narrowband location of SIB1 transmission can be determined according to the current fields of MIB (dl-Bandwidth, phich-Config, and systemFrameNumber). This can provide some flexibility, but may avoid using too much additional spare bits at the same time.
Observation 2: The narrowband location of SIB1 transmission can be predefined or derived from parameters in MIB.
MCS for MTC SIB1 transmission
In current specification, only QPSK is supported for SIB1 transmission. For MTC SIB1 transmission, we assume only QPSK modulation used due to worst coverage situation (coverage loss arsing from cost saving techniques and coverage enhancement), and DCI format 1C already focusing on QPSK for SI.
As analyzed above, MTC SIB1 transmission should occupy all 6 PRBs within one narrowband. Thus, the total available coded bits within one subframe for MTC SIB1 transmission should be known if QPSK modulation and 6PRBs are assumed. 
Due to MTC SIB1 should be repeatedly transmitted across multiple subframes, the coding rate is actually reflected by the number of subframes for MTC SIB1 transmission. Thus, there is no need to indicate MCS by MIB.
Observation 3: There is no need to indicate MCS for MTC SIB1 transmission by MIB.
TBS for MTC SIB1 transmission
In current specification, the TBS for data transmission is determined by MCS and resource allocation. As analyzed above, 6PRBs and QPSK can be assumed for MTC SIB1 transmission, and coding rate can be reflected by the number of subframes for MTC SIB1 transmission. Thus, the TBS of MTC SIB1 can also be derived from the number of subframes for MTC SIB1 transmission. 
Observation 4: It is beneficial to derive TBS for MTC SIB1 transmission from information in MIB.

The table below summarizes the manners of information indication.
Table 1: Possible MIB information
	Information
	Indication manners

	· Network capability to support Rel-13 low complexity UE
	MIB indication

	· Network capability to support coverage enhancement
	MIB indication

	· Coverage enhancement information
	SIB1 indication

	· Time information for MTC SIB1 transmission
	MIB indication

	· Frequency information for MTC SIB1 transmission
	Predefined or MIB indication

	· MCS for MTC SIB1 transmission
	Not needed

	· TBS for MTC SIB1 transmission
	Derived from time information


Example for using spare bits in MIB
The following gives an example for using 2 spare bits in MIB to indicate:
· Network capability of whether supporting Rel-13 low complexity UE (combined indication)
· Network capability of whether supporting coverage enhancement (combined indication)
· TBS of MTC SIB1 (combined indication)
· Subframes of MTC SIB1 transmission (standalone indication) 

Table 2: Example for using 2 spare bits in MIB to indicate information
	2 spare bits
	Time resource information
	TBS
	Network capability

	00
	Subframe set 1
	TBS=A
	Support Rel-13 low complexity UE
Not support coverage enhancement

	01
	Subframe set 2
	TBS=B
	Support Rel-13 low complexity UE and coverage enhancement

	10
	Subframe set 3
	TBS=C
	

	11
	No MTC SIB1 transmission
	N/A
	Not support Rel-13 low complexity UE and coverage enhancement



If it decided to use MIB to indicate starting symbol, one extra spare bit may be used to indicate for example if the starting symbol is 2 or 3.
[bookmark: _Ref129681832]Conclusions
In this contribution, the potential information indicated in MIB related to Rel-13 low complexity UEs and coverage enhancement UEs is analyzed, and the following observations and proposal are presented:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Observation 1: There is no need to indicate the number of supported coverage enhancement levels in MIB.
Observation 2: The narrowband location of SIB1 transmission can be predefined or derived from parameters in MIB.
Observation 3: There is no need to indicate MCS for MTC SIB1 transmission by MIB.
Observation 4: It is beneficial to derive TBS for MTC SIB1 transmission from information in MIB.
Proposal 1: It is beneficial to indicate time resource information of at least the MTC SIB1 transmission subframes in MIB to optimize resource utilization.
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