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1 Introduction
In this contribution, we discuss the UE behavior in case of MBSFN subframe is configured as valid DL subframe. 
2 Discussion
2.1 Transmission based on CRS

RAN1#82bis agreement on valid downlink subframes [1]:

· A UE can drop receiving repetition in subframe(s) unavailable due to UE-specific configuration or behavior such as measurement gap 

· The subframe unavailable due to UE-specific configuration or behavior is counted in the repetition 

· When valid DL subframe indication is not provided by SIB1bis, the default behavior is:

· MBSFN configuration is given in MTC-SIB2

· For broadcast PDSCH other than SIB1bis/MTC-SIB2, M-PDCCH, and unicast PDSCH, only non-MBSFN subframes are considered as valid subframe. 

· The assumptions on CRS transmission in a valid DL SF from a UE perspective

· CRS presence is the same as for the non-MTC UEs

Based on the agreement, the assumption on CRS presence in a valid DL SF for MTC UEs is the same as for the non-MTC UEs. In an MBSFN subframe, cell-specific reference signals shall only be transmitted in the non-MBSFN region of the MBSFN subframe. Therefore, when the MBSFN subframe is configured as valid DL subframe, CRS is assumed to be not present in data region. Consequently, these subframes should be regarded as unavailable subframes for CRS-based transmission by MTC UEs. However, the UE behavior when configured in transmission mode 1, 2 or 6 in the MBSFN subframe which is configured to be valid DL subframe is not specified.
Since transmission mode is a UE-specific configuration, a UE can drop receiving repetition in MBSFN subframes which are configured to be valid subframes for CRS-based transmission according to the above agreement.
However, for CE Mode A, the number of repetitions of PDSCH is small, i.e. 1, 2, 4 or 8. If MTC UE drops receiving repetition in MBSFN subframes, the performance may be significantly impacted depending on the  number of MBSFN subframes during the repetition and the total number of repetitions. Therefore, it is preferred to postpone receiving repetition in MBSFN subframes.
2.2 Transmission based on DMRS

As discussed in section 2.1, CRS is not present in MBSFN subframe. The repetition may span among MBSFN subframes and non-MBSFN subframes. Therefore how to deal with CRS RE for MTC UE should be further discussed.
In legacy LTE system, CRS is not present in MBSFN subframe and all the available REs in MBSFN region can be used for rate matching. In non-MBSFN subframe, rate matching around CRS REs is applied. MTC UEs in CE Mode A can reuse the same method as legacy UE. In this way, no data RE is missed and better transmission performance can be expected.

However, I/Q combining should be supported for MTC UEs in CE Mode B. If rate matching around CRS is used for both non-MBSFN subframes and MBSFN subframes, the REs in MBSFN subframes corresponding to CRS REs in non-MBSFN subframes cannot be used for data transmission leading to spectral efficiency reduction. Therefore, it is preferred to rate matching assuming no CRS REs while puncture the CRS REs in non-MBSFN subframes. 

3 Conclusions
In this contribution, we discuss the UE behavior in case of MBSFN subframe is configured as valid DL subframe. It is proposed to capture the modifications in Annex in the next revision of 36.211 and 36.213.
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5 Annex
TS36.211
6.4.1
Physical downlink shared channel for BL/CE UEs

For BL/CE UEs, the following additions and exceptions hold in addition to those in clause 6.4:

-
For BL/CE UEs resource elements occupied by CSI reference signals shall be counted in the PDCSH mapping but not used for transmission of the PDSCH.
· For BL/CE UEs resource elements within PRBs containing PBCH repetitions shall be counted in the PDSCH mapping but not used for transmission of the PDSCH.
· For BL/CE UEs in CEModeB configured in transmission mode 9, resource elements occupied by cell-specific reference signals shall be counted in the PDSCH mapping but/and
· not used for transmission of the PDSCH in non-MBSFN subframes.
· used for transmission of the PDSCH in MBSFN subframes.
6.8B.5
Mapping to resource elements

Mapping to resource elements shall be done according to Clause 6.8A.5with the following exceptions:

-
The term EPDCCH shall be replaced by MPDCCH.

-
The mapping shall be repeated across each of the 
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-
For an MPDCCH associated with a 2+4 PRB set as defined in [4], the mapping to resource elements 
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 shall be in increasing order of first the index 
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 and then the index
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 over the 6 PRBs for MPDCCH format 5 and over the 2 or 4 PRBs for the other MPDCCH formats.

-
Resource elements occupied by CSI reference signals shall be counted in the MPDCCH mapping but not used for transmission of the MPDCCH. The UE may assume there is no MPDCCH transmission which uses overlapping sets of subframes as PDSCH transmissions to that UE, where the MPDCCH is located at a different narrowband than the PDSCH.
· For BL/CE UEs in CEModeB, resource elements occupied by cell-specific reference signals shall be counted in the MPDCCH mapping but/and

· not used for transmission of the MPDCCH in non-MBSFN subframes.
· used for transmission of the MPDCCH in MBSFN subframes.
TS36.213
7.1
UE procedure for receiving the physical downlink shared channel
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. 
For BL/CE UEs configured with higher layer parameter fddDownlinkOrTddSubframeBitmapLC, the higher layer parameter indicates the set of BL/CE DL subframes. 
· For BL/CE UEs in CEModeA configured in transmission mode 1, 2 or 6, the UEs shall postpone receiving the transmission in the MBSFN subframes included in the set of BL/CE DL subframes.

· For BL/CE UEs in CEModeB configured in transmission mode 1, 2 or 6, the UEs shall drop receiving the transmission in the MBSFN subframes included in the set of BL/CE DL subframes.
For BL/CE UEs not configured with higher layer parameter fddDownlinkOrTddSubframeBitmapLC, subframes other than those indicated by the higher layer parameter mbsfn-SubframeConfigList are considered as BL/CE DL subframes. 

A BL/CE UE shall upon detection of a MPDCCH with DCI format 6-1A, 6-1B, 6-2 intended for the UE, decode the corresponding PDSCH in one more BL/CE DL subframes as described in subclause 7.1.11, with the restriction of the number of transport blocks defined in the higher layers
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