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1 Introduction
Regarding the transmission of M-PDCCH/PDSCH for Rel-13 MTC UEs, the following working assumption has been reached at the RAN1 #81 meeting [1]:
Working assumption:

· The UE assumes that at least the following subframes would not be used for at least unicast M-PDCCH/PDSCH repetition

· FFS regarding MBSFN subframe(s)

· Special subframes when special subframe configuration 0 or 5 is used in normal CP (0 or 4 in extended CP)

· Special subframe configuration is signaled by MTC SIB-1

· FFS uplink subframes in TDD 

· FFS on subframe(s) assumed to be used for frequency retuning when frequency hopping occurs in every Y subframes

· FFS on subframe(s) configured for a measurement gap

· FFS on other cases
This contribution gives some discussion on these open questions listed above.
2 Discussion
This section gives discussion on each open question as below: 
· FFS regarding MBSFN subframe(s)
According to the current specification, the SIB2 gives the MBSFN subframe configuration by the field mbsfn-SubframeConfigList, to notify the subframes that may be used for MBMS transmission possibly; SIB13 transmits the information required to acquire the MBMS control information associated with one or more MBSFN areas. The UE can get the actual subframe configuration used for MBMS transmission after receiving SIB13. However, a working assumption has been achieved in RAN2 [2] that:
As working assumption Rel-13 LC/EC UEs are not required to receive SIB13, SIB15, SIB18 and SIB19 assuming that those UEs are not required to support the corresponding functionality
If the Rel-13 MTC UEs do not receive SIB13, they may have no chance to know the actual MBSFN subframes used for MBMS transmission.  And a MBSFN subframe configured in SIB2 can also be used for unicast transmission of a specific UE according to the eNB scheduling, if this subframe is not used for MBMS transmission. So the Rel-13 MTC UEs cannot determine if a subframe configured as MBSFN subframe in SIB2 can be used for combination or not, unless there is some additional configuration to indicate, for example, which MBSFN subframe can/will be used for M-PDCCH/PDSCH repetition.

So the MBSFN subframes should not be used for M-PDCCH/PDSCH repetition of Rel-13 MTC UEs, unless additional configuration is used. 
· Special subframes when special subframe configuration 0 or 5 is used in normal CP (0 or 4 in extended CP)

· Special subframe configuration is signaled by MTC SIB-1
The DwPTS of the special subframes when special subframes configuration 0 or 5 is used in normal CP (0 or 4 in extended CP) is 
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), is occupied by the legacy PDCCH and synchronization signaling. 
So we can confirm the working assumption on this point.
· FFS uplink subframes in TDD 
An agreement has been achieved in RAN2# 90 meeting [2]:

1
The following fields will be provided in new SIB instances and shall have the same value as the corresponding fields provided in legacy SIBs, i.e. option B1: trackingAreaCode, cellIdentity, intraFreqReselection, p-Max, freqBandIndicator, tdd-Config, ims-EmergencySupport-r9, freqInfo and mbsfn-SubframeConfigList, cellBarred and plmn-IdentityList.
That means the TDD configuration is common for Rel-13 MTC UEs and the legacy UEs. So extra configurations has to be used to indicate which uplink subframes will be changed into downlink subframes specially for Rel-13 MTC UEs, or else the uplink subframes should not be used for M-PDCCH/PDSCH repetition, for the Rel-13 MTC UEs should not be expected to receive a downlink information from an uplink subframe. However, the extra configurations will result in some standard effort, and there may be some impacts on legacy UEs which will transmit uplink information on the configured uplink subframes.
So uplink subframes in TDD should not be used for M-PDCCH/PDSCH repetition.
· FFS on subframe(s) assumed to be used for frequency retuning when frequency hopping occurs in every Y subframes
The frequency retuning time between different narrowbands may be less than 1 subframe. So there are still some symbols that can be used for M-PDCCH/PDSCH repetition, through for example, rate matching or puncturing, in the subframe(s) assumed to be used for frequency retuning when frequency hopping occurs in every Y subframes. 

However, in this case, the other symbols, the time of which is used for frequency retuning, have not been used by Rel-13 MTC UEs or legacy UEs. It can be big resources wastage. 

So the subframe(s) assumed to be used for frequency retuning when frequency hopping occurs in every Y subframes are suggested to not be used for M-PDCCH/PDSCH repetition. And these subframes can be reserved entirely for the transmission of legacy UEs. 
· FFS on subframe(s) configured for a measurement gap
According to the current specification, the measurement gap (6ms) is configured through dedicated RRC signaling, which is used for inter frequency measurement. In the measurement gap, the MTC UEs are working in some neighbor frequency just to for example receive the synchronization signaling, not actual data. The M-PDCCH/PDSCH transmission has to wait until the MTC UEs retune back to their actual working frequency.
For the inter-narrowband measurement, there may be no need to configure a specific gap. For example, the MTC UEs can hop between different narrow bands every Y subframes, as shown in the last bullet. The M-PDCCH/PDSCH repetition can keep going in different narrowbands, and at the same time the measurement can be done on the UEs actual working narrowband.  
So subframe(s) configured for a measurement gap should not be used for M-PDCCH/PDSCH repetition.

Proposal: Confirm the working assumption as:
· The UE assumes that at least the following subframes would not be used for at least unicast M-PDCCH/PDSCH repetition

· MBSFN subframe(s) unless additional configured is used
· Special subframes when special subframe configuration 0 or 5 is used in normal CP (0 or 4 in extended CP)

· Special subframe configuration is signaled by MTC SIB-1

· Uplink subframes in TDD 

· Subframe(s) assumed to be used for frequency retuning when frequency hopping occurs in every Y subframes

· Subframe(s) configured for a measurement gap

3 Conclusions
This contribution gives some discussion on the open questions related to the subframes which would not be used for at least unicast M-PDCCH/PDSCH repetition. The following proposal is presented:
Proposal: Confirm the working assumption as:
· The UE assumes that at least the following subframes would not be used for at least unicast M-PDCCH/PDSCH repetition

· MBSFN subframe(s) unless additional configured is used
· Special subframes when special subframe configuration 0 or 5 is used in normal CP (0 or 4 in extended CP)

· Special subframe configuration is signaled by MTC SIB-1

· Uplink subframes in TDD 

· Subframe(s) assumed to be used for frequency retuning when frequency hopping occurs in every Y subframes

· Subframe(s) configured for a measurement gap
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