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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In e-mail discussion [82b-03], DCI contents for unicast PDSCH scheduling is discussed. In PRB assignment, 5 bits in CE mode A and FFS [0 to 5] in CE mode B are candidates. 
In this contribution, we discuss details of resource allocation of PDSCH for Rel.13 MTC. The resource allocation of PUSCH is discussed in another contribution [3].
Discussion
[bookmark: OLE_LINK258][bookmark: OLE_LINK259]
CE mode A
“Same-subframe scheduling for PDSCH is NOT supported” is working assumption but this was not confirmed in RAN1#82bis. Cross-subframe scheduling increases the length of the HARQ cycle. In order to achieve peak throughput, same subframe scheduling was proposed again [1]. Same-subframe scheduling has the merit of throughput and reduced the number of subframes used by MTC UEs. This helps the coexistence of CoMP, D2D and MBMS. 
Whether the same subframe scheduling or not can be indicated by one of entry of PDSCH repetition number. If PDSCH repetition number field in DCI is 2 bits, this field is proposed as [same subframe, 1(cross subframe scheduling), 2 (cross subframe scheduling), 4 (cross subframe scheduling)] when the maximum number of PDSCH is 4.
Proposal 1: Same subframe scheduling should be supported. 
Proposal 2: The 2bits in the DCI indicates [same subframe, 1(cross subframe scheduling), 2 (cross subframe scheduling), 4 (cross subframe scheduling)] when the maximum number of PDSCH is 4

In legacy DL format 1A, DL type 2 resource allocation is used. When system BW is 6PRBs, RIV is 5 bits and additional 1 bit indicates localized or distributed. In DL type 2 resource allocation, the RIV indicates a set of localized allocated VRB to a scheduled UE as shown in Figure 1. Using 5 bits, only RIV#0 to 20 allocate VRBs, RIV#31(all bits are set to 1) is used for random access procedure initiated by a PDCCH order and RIV#21 to 30 are not used. 
Observation 1: Using 5 bits legacy resource allocation, RIV#21 to #30 are not used. 
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Figure 1 type 2 resource allocation with RIV #0 to #20
The continuous allocations is suitable to aligned with RBG boundary defined for legacy UE in the whole system in order to reduce the number of blocked RBGs. The non-contiguous allocation has merit of diversity gain in a narrowband. Both edges of PDSCH are located on more than 3 PRBs distance and multiple PDSCHs of several MTC UEs should be simultaneously allocated in a narrowband. Although the evaluation in [2] is using MPDCCH, we expect similar trend for PDSCH i.e. the diversity gains of more than 3 PRBs separation of PDSCH are almost same as 3 PRBs separation.
Observation 2: To support both continuous and non-continuous allocation are useful.

For contiguous allocation, same allocation as DL type 2 resource allocation is reused with RIV#0 to RIV#20. 
For non-contiguous allocating, RIV#21 to RIV#30 are used. Figure 3 shows our proposal of resource allocation. When the number of assigned PRBs is 2, 3, or 4, both continuous allocation and discontinuous allocation are supported. The red color, green color and yellow color pair of RIV shows the complementary pair of the assignment.
The proposed non-continuous assignment also support same subframe scheduling smoothly. 
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Proposal 3: Within 5 bits resource assignment, RIV#0 to 20 allocate continuous assignment without any modification. RIV#21 to #31 are used for non-contiguous allocation.
The RIV#31 is used for MPDCCH order in Figure 3. If some entry in DCI contents can indicate to interpret as M-PDCCH order, RIV#31 is also used for non-contiguous resource allocation.

CE mode B
Our proposal is always 6 PRBs are assigned as PDSCH in order to reduce the period of the transmission, which reduces the power consumption. Therefore the number of bits for RIV (Resource indication value) in DCI is zero. Note when some PRBs are invalid PRBs, PRB pair level brute force puncturingis proposed and the handling of such case is described in [4].
Proposal 4: Always 6 PRBs assignment of PDSCH is used except invalid PRBs. Therefore the number of bits for RIV (Resource indication value) in DCI is zero.
In mode B, some field of some entry in DCI contents can indicate to interpret as MPDCCH order. For example, one of repetition number of PDSCH if it has 3 bits. Another approach is to add 1 bit for MPDCCH order identification. In mode B, to have only contention based PRACH could be one approach. Then only required information is "just to trigger PRACH". Therefore, Preamble Index (6 bits) and RACH Mask Index (4bits ) are not necessary to be indicated. If to add 1bit for the PDCH order identification, the remaining MPDCCH field can be used for the indication of Preamble Index and RACH Mask Index although it may not provide full flexibility. 
Conclusion
In this contribution, we discussed details of resource allocation of PDSCH for Rel.13 MTC.  Our proposals are following. 
In CE mode A, 
Proposal 1: Same subframe scheduling should be supported. 
Proposal 2: The 2bits in the DCI indicates [same subframe, 1(cross subframe scheduling), 2 (cross subframe scheduling), 4 (cross subframe scheduling)] when the maximum number of PDSDCH is 4
Proposal 3: Within 5 bits resource assignment, RIV#0 to 20 allocate continuous assignment without any modification. RIV#21 to #31 are used for non-contiguous allocation.
For CE mode B
Proposal 4: Always 6 PRBs assignment of PDSCH is used except invalid PRBs. Therefore the number of bits for RIV (Resource indication value) in DCI is zero.
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