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1   Background
The demodulation part of additional MTC enhancements for LTE has been initially discussed in the last RAN4 #93 meeting in Reno. After the discussion, a Way forward [2] has been approved containing new agreements. Among these agreements, there are some points related to the BS side that are listed as follows:
· RAN4 to introduce:
· MPDCCH demodulation requirements due to MPDCCH performance improvement. 
· CSI reporting requirements due to the introduction of CSI-RS based feedback 
· FFS to introduce new UE demodulation requirements for 
· Multi-TB scheduling for PDSCH
· MPDCCH/PDSCH demodulation requirements due to the use of LTE control region

According to the agreements above, there are two open issues that needs to be discussed in this meeting one is the multi-TB scheduling for PDSCH and the other is MPDCCH/PDSCH demodulation requirements due to the use of LTE control region. In this contribution, we plan to give our views and proposals on these two open issues. 
2   Discussion
2.1   Multi-TB scheduling 
Multi-TB scheduling is to schedule several transport blocks in transmission. The maximum number of scheduled transport blocks with one single DCI for CE mode A is 8 (for UL and DL) and for CE mode B is 4 (for UL and DL). Different transport blocks share some same resource information like:

Agreement [36.212]
For the DL/UL unicast for a UE, when multiple TBs are scheduled by one DCI, the parameter values for {MCS, Resource assignment, Repetitions} are the same across all the TBs scheduled by that DCI.
From RAN4 demodulation perspective, the biggest difference compared to previous is the interleaving among many repetitions of different transport blocks. 
According to the RAN1 agreements, the description of repetition interleaving is:

Agreement [36.213 or 36.321]
Support option 3 from below

For the case of single DCI scheduling multiple transport blocks with repetitions, scheduling of transport blocks repetitions is down selected between:

· Option 1: All the repetitions for one transport block are contiguously scheduled in valid UL/DL subframes

· Option 2: The repetitions for one transport block are interleaved with repetitions of all the other transport blocks

· Option 3: Option 1 and 2 are supported and eNB configures among them

Above applies for unicast only.

From our understanding, the interleaving between different repetitions can be the order like:
TB1 Cycle1, TB2 Cycle 1, TB1 cycle 2, TB2 cycle 2 ( Two TBs scheduled )
According to the analysis above, we think there is time diversity gain in this interleaving way. In that case, we propose to define new performance requirements for multi-TB scheduling in additional MTC enhancement
Proposal 1: Propose to define performance requirements for multi-TB scheduling of PDSCH in additional MTC enhancement
2.2   Transmission on LTE control region
Transmission on LTE control region means that part of PDSCH or MPDCCH can be mapped into the LTE DL control region to be transmitted. Related RAN1 agreements can be referred below:

Agreement [36.211]
Support PDSCH broadcast transmission in LTE control channel region
Agreement [36.211]
LTE control channel can be used for MPDCCH that is used to schedule broadcast PDSCH channel

Based on that, several resources that belongs to LTE control region will be distributed to PDSCH and MPDCCH for their transmission. As for the rate matching, related agreement can be referred to:

Agreement [36.211]
For PDSCH transmission in LTE control region, rate-matching is done using legacy mapping then wrap around starting with OFDM symbol 0.

From our understanding, transmission on LTE control region is much related to the resource distribution while no new algorithms are introduced for the receiver. In this case, we propose not to define new performance requirements for transmission on LTE control region. 
Proposal 2: Not to define new performance requirements for transmission on LTE control region
3   Proposals
In this contribution, we have discussed two open issue of whether to define new performance requirements for multi-TB scheduling and transmission on LTE control region. For multi-TB scheduling, we analyzed the repetition interleaving used in multi-TB, then we provide our views on possible time diversity gain.  For transmission on LTE control region, we think there is no new algorithm introduced for the receiver and finally give our views on whether to define performance requirements.
For UE side of additional MTC enhancement, we propose the following:
Proposal1: Define performance requirements for multi-TB scheduling of PDSCH in additional MTC enhancement
Proposal2: Not to define new performance requirements for transmission on LTE control region
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