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1. Introduction 
At RAN1#81 the following was stated as a 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

In RAN1#81 the following was agreed:

· Working assumption: At least in case the network supports enhanced coverage, frequency hopping for MTC SIB-1 is always used at least system bandwidth >= 5Mhz

· Working assumption: The frequency location of MTC SIB-1 is determined based on subframe index (and/or SFN), cell ID and system bandwidth. 

· For frequency hopping of a channel CH, 

· YCH (frequency hopping granularity) is determined based on one of the following options

· Alt 1. A common value is used 

· FFS whether YCH is specified in the spec or configured by MIB/SIB1

· Alt 2. Multiple values are used (e.g., a single value per coverage/repetition level)

· FFS the details including mappings

· Alt 3. YCH is variable

· YCH is determined based on repetition number and the number of narrow-bands used for hopping

· One hop per narrowband (one retuning per narrowband)

· Note: Hopping pattern of common channels such as SIBx is cell-specific 

· FFS whether frequency hopping  can be used for LC UEs in non-CE

· FFS on details of mapping between hopping pattern(s) and channels
This contribution further discusses some consideration on PDSCH taking into account the above working assumption and agreements.
2. Discussion
In Rel-13, apart from providing coverage for UEs deep inside buildings, coverage enhancement is also used to compensate coverage loss due to UE complexity reduction, and hence it is likely that some form of mobility may be expected.  Furthermore even for a static environment, the radio conditions would change.  It is therefore beneficial that a long PDSCH repetition can be terminated early when the radio conditions of the MTC UE become more favourable.  One way of terminating this is for the UE to transmit/receive ACK at points, where such termination provides gain.

Proposal 1: Allow early termination of PDSCH repetitions.
It was agreed in RAN1#80 that frequency hopping is supported and that it should hop in every Y subframes to make use of cross-subframe channel estimation.  Then in RAN1#81, alternatives options for determining the Y have been suggested.  Our consideration is that the value of Y should be configurable to allow eNB the flexibility in managing its resources.  Y can be chosen from a fixed set of values.
Proposal 2: If frequency hopping is configured, the frequency hopping should be done in every Y subframes where Y is configurable.
In TTI bundling, different RV is transmitted in each sample.  For LC-MTC in coverage enhanced mode, the different RV in TTI bundling can be:

· Alt-1: Same RV is repeated for X number of times before another RV is transmitted

· Alt-2: Cyclic RV, i.e. use different RV in each consecutive repetition

Alt-2 may make it difficult to perform symbol level combining and hence we have a preference for Alt-1.

Proposal 3: In coverage enhanced mode, the RV in TTI bundling is transmitted such that the same RV is repeated for X number of times before another RV is transmitted for another X number of times.
CRC reduction was proposed in [2] suggesting a gain of 2 dB when the CRC is reduced from 24 bits to 8 bits.  However, the gain is expected to be dependent upon the TBS, and for cases where CRC is very small compared to the TBS (e.g. 1000 bit TBS) then the gain obtained from such a reduction may not be significant but may increase probability of false alarm.

Proposal 4: CRC length reduction is not required for PDSCH.
3. Conclusion

In this contribution we discuss some considerations for PDSCH and propose the following:
Proposal 1: Allow early termination of PDSCH/PUSCH repetitions.
Proposal 2: If frequency hopping is configured, the frequency hopping should be done in every Y subframes where Y is configurable.

Proposal 3: In coverage enhanced mode, the RV in TTI bundling is transmitted such that the same RV is repeated for X number of times before another RV is transmitted for another X number of times.
Proposal 4: CRC length reduction is not required.
4. References

[1]
R1-144696, “Considerations on bandwidth reduced operation for Rel-13 MTC UE,” Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, RAN1#79
[2]
R1-140276, “Discussion on PDSCH/PUSCH Coverage Improvement,” ZTE, RAN1#76


























































































































































































































































































