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1. Introduction
In RAN#83 the eMTC work item was completed in RAN1. In this document, we present our views on some issues that may need additional RAN1 agreements/clarifications with respect to the complete set of agreements in [1].


2. Treatment of MBSFN subframes
The agreements on MBSFN subframes and valid/invalid subframes are as follows (from RAN1#82b):
Agreements:
· 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

These agreements imply that it is possible to have MBSFN subframes (contained in SIB2) marked as valid DL subframes (contained in SIB1). In such a case, it is not possible to receive CRS-based PDSCH (TM 1, 2 and 6) in those subframes, but it is possible to monitor MPDCCH or receive PDSCH TM9, as these are DMRS based. In our view, the UE/eNB behaviour in this case needs to be specified to avoid possible confusion. The following options can be considered:

1. Treat MBSFN subframes always as invalid. In general, the eNB should make sure that the MBSFN configuration and the valid DL subframe configuration are consistent. The UE behaviour would follow the specified behaviour for valid/invalid subframes.
2. The validity of MBSFN subframes depends on the downlink channel and TM for the case of PDSCH as follows:
· For PDSCH TM1, 2 and 6, the subframes are invalid
· For MPDCCH and PDSCH TM9, the subframes are valid.
The behaviour in this case can be set to postpone repetitions (similar to general invalid DL subframes) or to skip (i.e., do not receive but count in the total repetition number). 

In our view, option 2 is more amenable to cells with heavy MBSFN configuration, and skipping subframes might be simpler to align the duration of different PDSCH TM for the same repetition level.

Proposal 1: In case some MBSFN subframes are marked as valid: For PDSCH TM1, 2 and 6, these subframes are invalid; for MPDCCH and PDSCH TM9, these subframes are valid. If subframes are invalid for TM1, 2 and 6, they are skipped (i.e., not received and counted in the total repetition number).

3. Special subframes and MPDCCH bundling
The agreements on MPDCCH bundling are as follows:
Agreements:
· For an M-PDCCH candidate with {L, R}
· L: ECCE aggregation level, R: number of repetitions
· The L is the same within R subframes
· The ECCE indices are same within R subframes

The last point (the ECCE indices being the same during the R subframes) may present some problems when the bundled MPDCCH uses a special DL subframe. In this case, the number of available ECCE in a normal and special subframes is different for some special subframe configurations (e.g. for 2RB configuration, we have 8ECCE in the normal subframes, and 4 ECCE in the special subframes). For example, if a candidate in a normal subframe uses ECCE#7 in a normal subframe, it is not possible to repeat it in the special subframe, as it will only have ECCE from 0 to 4. Some options to circumvent this issue are:
1. Special subframes are never used for MPDCCH bundling, i.e., if a UE is configured with  MPDCCH bundling then special subframes with 2ECCE per RB are considered as invalid. If a UE is configured with no MPDCCH bundling they can still be used.
2. Only a subset of the ECCE are repeated in the special subframe. For example, if we have a 2RB configuration, only ECCE 0-3 are repeated in the special subframe. If a candidate spans ECCE 4-7, this candidate will not be repeated in the special subframe.
3. If MPDCCH bundling is allowed, then the special subframes use 4 ECCE configuration per RB. As MPDCCH is bundled, the reduced number of RE per ECCE should not be an issue.
Option 2 is preferred to keep spec changes at a minimum and maximize the resource usage. However, there might be some issue when performing cross-subframe channel estimation, as the DMRS (e.g. for distributed allocation) may not be present in a certain subframe if one candidate is not present in the special subframe. This would cause having different channel estimates for different candidates in distributed MPDCCH, which would increase the complexity and thus is not desirable. We propose to follow option 2, with an additional clarification that the UE can assume DMRS is transmitted in that subframe even when the candidate is not present due to the reduced number of ECCE. 
Proposal 2: When MPDCCH bundling is enabled, some ECCE / candidates are not repeated in special subframes with 2 ECCE per RB. For distributed MPDCCH, the UE may assume that DMRS is present regardless of a candidate being repeated or not.

4. Collision of PDSCH and periodic CQI reporting
The current half-duplex operation described in 36.211 is as follows:
For type B half-duplex FDD operation, guard periods, each referred to as a half-duplex guard subframe, are created by the UE by
-	not receiving a downlink subframe immediately preceding an uplink subframe from the same UE, and
-	not receiving a downlink subframe immediately following an uplink subframe from the same UE.
This means that uplink is always given a higher priority that downlink. While this operation may be valid and up to eNB scheduling in most cases (e.g. do not schedule PDSCH and PUSCH simultaneously), there might be some issue with collision between periodic CQI and bundled PDSCH when operating in CE mode A. For example, if a UE received a downlink grant for reception of PDSCH with a certain repetition number (e.g. 16) and a periodic CSI collides with this repetition, then at least 3 DL SF need to be dropped (two for retuning and one for PUCCH transmission). In this particular case, it might be more beneficial to give priority to PDSCH reception with respect to periodic CSI transmission
Proposal 3: Prioritize PDSCH reception over periodic CSI transmission.

5. Summary of proposals
Proposal 1: In case some MBSFN subframes are marked as valid: For PDSCH TM1, 2 and 6, these subframes are invalid; for MPDCCH and PDSCH TM9, these subframes are valid. If subframes are invalid for TM1, 2 and 6, they are skipped (i.e., not received and counted in the total repetition number).

Proposal 2: When MPDCCH bundling is enabled, some ECCE / candidates are not repeated in special subframes with 2 ECCE per RB. For distributed MPDCCH, the UE may assume that DMRS is present regardless of a candidate being repeated or not.

Proposal 3: Prioritize PDSCH reception over periodic CSI transmission.
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