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1. Treatment of MBSFN subframes for different TM
eMTC supports four different transmission modes for PDSCH:
· TM1/2/6: CRS based

· TM9: DMRS based

Following current eMTC agreements, the eNB can signal an MBSFN subframe to be valid. In this case, the specification is not clear about the expected UE behaviour, and needs further clarification. In our view, the desired behaviour would be as follows:

· If a PDSCH repetition overlaps with valid MBSFN subframes, then:

· For TM1/2/6, the UE does not expect to receive PDSCH in the valid MBSFN subframes, but they are counted as a repetition.

· For TM9, the UE receives PDSCH and is counted as a repetition.

In current specification, the procedure for receiving legacy PDSCH takes into account overlap between MBSFN subframes and PDSCH, but is not adapted to cope with PDSCH repetitions partially or totally colliding with valid MBSFN subframes. In 36.213, Section 7.1:

Except the subframes indicated by the higher layer parameter mbsfn-SubframeConfigList or by mbsfn-SubframeConfigList-v12x0 or by laa-SCellSubframeConfig of serving cell 
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, a UE shall 

-
upon detection of a PDCCH of the serving cell with DCI format 1, 1A, 1B, 1C, 1D, 2, 2A, 2B, 2C, or 2D intended for the UE in a subframe, or

-
upon detection of an EPDCCH of the serving cell with DCI format 1, 1A, 1B, 1D, 2, 2A, 2B, 2C, or 2D intended for the UE in a subframe 

decode the corresponding PDSCH in the same subframe with the restriction of the number of transport blocks defined in the higher layers. 
and
When a UE is configured in transmission mode 9 or 10, in the downlink subframes indicated by the higher layer parameter mbsfn-SubframeConfigList or by mbsfn-SubframeConfigList-v12x0 or by laa-SCellSubframeConfig of serving cell 
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 except in subframes for the serving cell 
-
indicated by higher layers to decode PMCH or,
-
configured by higher layers to be part of a positioning reference signal occasion and the positioning reference signal occasion is only configured within MBSFN subframes and the cyclic prefix length used in subframe #0 is normal cyclic prefix,
the UE shall upon detection of a PDCCH with CRC scrambled by the C-RNTI with DCI format 1A/2C/2D intended for the UE or, upon detection of an EPDCCH with CRC scrambled by the C-RNTI with DCI format 1A/2C/2D intended for the UE, decode the corresponding PDSCH in the same subframe. 
We propose to similarly clarify the behaviour of LC/BL UE with respect to MBSFN subframes. 

Proposal 1: Clarify the behaviour of different PDSCH TM with respect to valid MBSFN subframes as follows:

· For TM1/2/6, the UE does not expect to receive PDSCH in the valid MBSFN subframes, and they are counted as a repetition.

· For TM9, the UE receives PDSCH and is counted as a repetition.
2. Collision between data and periodic CSI
In CE Mode A, the UE may be configured with periodic CSI reports. Due to half duplex operation, a UE is not able to simultaneously transmit PUCCH and receive PDSCH. The interruption of PDSCH reception to the transmission of periodic CSI over PUCCH may degrade the PDSCH reception performance, as the UE needs at least 3 subframes to transmit PUCCH (2 to retune from uplink to downlink, and 1 to transmit PUCCH).
Similarly, for collision with bundled PUSCH, a prioritization behaviour is defined for legacy TTI bundling in the current 36.213 specification (Section 7.2.2) as follows:


If parameter ttiBundling provided by higher layers is set to TRUE and if an UL-SCH in subframe bundling operation collides with a periodic CSI reporting instance, then the UE shall drop the periodic CSI report of a given PUCCH reporting type in that subframe and shall not multiplex the periodic CSI report payload in the PUSCH transmission in that subframe.
We propose to apply the same prioritization rule for bundled PDSCH and PUSCH in eMTC. 
Proposal 2: In case of collision between periodic CSI and PUSCH or PDSCH with repetitions, the periodic CSI is dropped.

3. Summary

In this contribution we presented some remaining issues for eMTC regarding collision between data and MBSFN subframes, and collision between periodic CSI and data channels. Our proposals are as follows:
Proposal 1: Clarify the behaviour of different PDSCH TM with respect to valid MBSFN subframes as follows:

· For TM1/2/6, the UE does not expect to receive PDSCH in the valid MBSFN subframes, and they are counted as a repetition.

· For TM9, the UE receives PDSCH and is counted as a repetition.
Proposal 2: In case of collision between periodic CSI and PUSCH or PDSCH with repetitions, the periodic CSI is dropped.
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