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1. Introduction
In this contribution we will further discuss the SIB1 scheduling for Rel13 MTC UE, including how to indicate/determine the TBS, PRB, modulation order and repetition times with assumption that there is no dynamic L1 scheduling information in ePDCCH.
2. Discussion
In the last meeting RAN2 has made an assumption that the dynamic L1 information in PDCCH is not needed for “SIB1” scheduling, from RAN2 point of view. See below:
	From RAN2 point of view the scheduling information (time, frequency and MCS/TBS) allowing acquiring of “SIB1” for LC/EC UEs could e.g. be in MIB, i.e., dynamic L1 information in PDCCH is not needed. The required granularity for supported transmission formats and whether it is feasible to indicate this in MIB requires further discussion.


Hence, the scheduling information of “SIB1” has to be known by the UE in some other ways, e.g. indicated in MIB, or predefined, or implicitly determined. MIB is the only message which could carry some scheduling information of SIB1, but we have to bear in mind that there are only 10 spare bits remaining in MIB, which could also be needed for other purposes. 

In order to decode SIB1, the UE has to know the following information:

· TBS which determines the maximum message size.  

· Size and position of PRBs carrying the corresponding TB for SIB1 

· Modulation order 
· The repetition times
TBS:
It is agreed to maintain the flexibility of SIBs size in RAN2 as captured in the minutes, copied below:

	RAN2 intends to maintain the flexibility similar to the one offered by the current SIB concept, i.e., the size of the SIBs should not be fixed. It should be possible to configure features in SIB as required by the operator while trading against achievable coverage.


Also the simulations in RAN1 showed that the bigger the TBS will be, the more repetitions will be needed to achieve the same coverage enhancement; hence, it is very important that the TBS can be dynamically indicated based on the real message size. At the same time, since the maximum TBS will be 1000bit, limited number of choices for TB sizes would be enough. Therefore we propose:
Proposal 1: Allow 4 possible TBS.  

Size and position of the PRB:
LC MTC UEs will only monitor 1.4MHz/6PRB, but in principle the size of the PRB carrying SIB1 could be 1-6PRBs, and the position of PRBs can be anywhere within the whole bandwidth. Therefore there seems to be no room in MIB to indicate all these information. However it could be discussed in RAN1 if any randomization is needed for different cells. From RAN2 point of view we propose: 

Proposal 2: From RAN2 point of view, the PRB for SIB1 transmission will not be indicated in MIB, it is up to RAN1 whether it will be fixed e.g. in the central 6PRBs. 
Modulation Order:
In legacy system, the modulation order of system information is fixed as QPSK. We cannot see any reason to change this, so the same can be applied to Rel-13 MTC

Proposal 3: Modulation order of SIB1 is fixed as QPSK
The repetition times:
Another issue is where and how many time to repeat SIB1. For a given TBS/MCS, the repetition times will be different depending on mainly the level of coverage enhancement. For the same coverage level, the required repetition times may also vary for different UE implementations e.g. channel estimation and frequency error compensation algorithms, however, we can eliminate these differences by specifying well-defined UE requirements and by taking some margins into account in the network side at the same time.

Not considering the UE/eNB implementation differences, there is a fixed relationship between number of repetition times, TBS/MCS and maximum coverage enhancement target, as shown in the following table:
Table 1
	Repetition times
	CE level 1 
	CE level 2
	CE level 3
	CE level 4

	TBS1: 152 bits
	N1-1
	N1-2
	N1-3
	N1-4

	TBS2: 256 bits
	N2-1
	N2-2
	N2-3
	N2-4

	TBS3: 504 bits
	N3-1
	N3-2
	N3-3
	N3-4

	TBS4: 1000 bits
	N4-1
	N4-2
	N4-3
	N4-4


Regarding LC UEs, since repetition is also needed, they can be treated similarly as one particular CE level e.g. CE level 0. This table could be predefined in specification based on the simulation in RAN1:
Proposal 4: RAN2 assumes that there is a predefined table for the relationship between coverage enhancement level, TBS, and repetition times.
For TBS, the straightest way forward is to:

Option 1: indicate the TBS by 2 bits in MIB: the UE is told the TBS and the CE level supported by NW by MIB. The UE then knows how many repetitions there are for SIB1, and the UE combines all repetitions to decode SIB1 accordingly
Option 2: determine the TBS by blind decoding: the UE is still told the CE level supported by NW, but it is not told the TBS, instead the UE performs a kind of ‘blind decoding’ to detect which TBS is used. E.g. if the NW-supported CE level is 4, then based on the above pre-defined table: 
· during repetitions 0 to N1-4, UE attempts decoding of the TB assuming a TBS of 152 bits
· If this fails, then during repetitions N1-4 to N2-4, UE attempts decoding of the TB assuming a TBS of 256 bits.
· If this fails, then during repetitions N2-4 to N3-4, UE attempts decoding of the TB assuming a TBS of 504 bits.

· If this fails, then during repetitions N3-4 to N4-4, UE attempts decoding of the TB assuming a TBS of 1000 bits.
Option 2 will require a bit more effort of UE implementation, however, it seems easy to support since soft combination of repetition is already there, and the gain is to save two precious bits in MIB: 
Proposal 5: Determine the TBS by blind decoding as described above
Proposal 6: Indicate the CE level supported by NW in MIB 
3. Conclusion

With the assumption that there is no dynamic L1 scheduling information in ePDCCH for SIB1 transmission addressing to Rel-13 MTC UE, we discussed how to indicate/determine the scheduling information in this contribution. Following are proposed: 
Proposal 1: Allow 4 possible TBS.  

Proposal 2: From RAN2 point of view, the PRBs for SIB1 transmission will not be indicated in MIB, it is up to RAN1 whether it will be fixed e.g. in the central 6PRBs. 
Proposal 3: Modulation order of SIB1 is fixed as QPSK

Proposal 4: RAN2 assumes that there is a predefined table for the relationship between coverage enhancement level, TBS, and repetition times.
Proposal 5: Determine the TBS by blind decoding as described above
Proposal 6: Indicate the CE level supported by NW in MIB 
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