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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In e-mail discussion [82b-03] DCI content for eMTC, PRB assignment of PUSCH are discussed for CE mode A and CE mode B. 5bits in mode A and 3bits in CE mode B would be majority view. In this contribution, we discuss resource allocation of PUSCH for eMTC.
Discussion
PUSCH for CE mode A 
In legacy UL format 0, there are two resource allocation schemes: type 0 (contiguously allocated virtual resource block) and type 1 (Clustered DFT-S-OFDM). For eMTC UE, only Type 0 allocation without slot hopping is supported as multi-clustered assignment is not required. Legacy resource allocation type 0 can be reused. 5 bits RIV can allocate every consecutive PRBs patterns in a narrowband.
Proposal 1: In CE mode A, only Type 0 allocation without slot hopping is supported. Legacy resource allocation type 0 is reused. 5 bits RIV allocates consecutive PRBs in a narrowband.

PUSCH for CE mode B
We think always 1PRB assignment of PUSCH to obtain largest PSD because large repetition is power limited operation. It is useful to reduce repetition times and save UE’s power consumption. If all 6 PRBs positions are supported, the number of bits for RIV (Resource indication value) in DCI is 3. In addition, for PUSCH for CE mode B, CDM code would be indicated in DCI for multiple subframe code spreading on the top of the repetition [1].
Proposal 2: In CE mode B, always 1PRB assignment of PUSCH is supported. The number of bits for RIV in DCI is 3.

Resource index
The edges of the uplink system bandwidth PRBs would be used for PUCCH of legacy UEs in all or almost all subframes. Depending on the further discussion, eMTC UEs might use the edge of the uplink system bandwidth for PUCCH. Our position is for CE mode A, PUCCH is located at the edge of the bandwidth and for CE mode B, PUCCH is located to the same narrowband with PUSCH.
For PUSCH/PUCCH, there is WA that when frequency hopping is used, frequency hopping occurs between 2 narrowbands. We are ok to confirm WA.
If two narrowbands are mirroring around center frequency, the resource index within narrowband is also mirroring around center frequency. This would help to protect PUCCH located at the band edge.
If two narrowbands are fixed offset like (system bandwidth/2), the resource index within narrowband is kept as ascending order regardless of narrowband position. This ensures the resource can be well used.
Proposal 3: If two narrowbands are mirroring around center frequency, the resource index within narrowband is also mirroring around center frequency. 
Proposal 4: If two narrowbands are fixed offset like (system bandwidth/2), the resource index within narrowband is kept as ascending order regardless of narrowband position.

Conclusion
In this contribution, we discussed resource allocation of PUSCH for eMTC. We propose following.
Proposal 1: In CE mode A, only Type 0 allocation without slot hopping is supported. Legacy resource allocation type 0 is reused. 5 bits RIV allocates consecutive PRBs in a narrowband.
Proposal 2: In CE mode B, always 1PRB assignment of PUSCH is supported. The number of bits for RIV in DCI is 3.
[bookmark: _GoBack]Proposal 3: If two narrowbands are mirroring around center frequency, the resource index within narrowband is also mirroring around center frequency. 
Proposal 4: If two narrowbands are fixed offset like (system bandwidth/2), the resource index within narrowband is kept as ascending order regardless of narrowband position.
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