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1 Introduction
On the narrowband resource location of unicast PDSCH, there are following agreements achieved in RAN1#81 meeting, 
Confirm the following revised working assumption at RAN1#80bis meeting

· For Rel-13 low complexity UEs in normal [FFS: small enhanced] coverage, under cross-subframe scheduling,

· Case 1:

· For unicast PDSCH, DCI indicates one of  narrow-band  and further indicate resource allocation within narrow-band 

· This doesn’t preclude predefined frequency hopping 

· FFS: Details on resource allocation field in DCI 

· FFS: whether and/or how to utilize PRBs not included in any narrowband of 6PRBs

· CSI measurements can be restricted to a subset of the available  narrow-bands

· FFS: details

· FFS: whether and/or how to  define a case (Case 2) that UE can assume PDSCH is scheduled in the same or a known (when frequency hopping is used) narrowband

· This doesn’t preclude predefined frequency hopping

· Value of k in Case 1 is:

· k>=2

· RAN1 will select a single fixed value of k after receiving RAN4 input on retuning time

· Company should investigate impact on UE complexity of M-PDCCH decoding (R1-153082).

· When k > 2, RTT may need to be modified.

· Value of k in Case 2 is:

· k=1

· FFS: how to handle the subframe used for retuning in case of frequency hopping is applied

· FFS for the subframe n+k not allowed for PDSCH (e.g. PMCH, TDD, HD-FDD)
In this contribution we discuss some remaining FFS parts and give our proposals.
2 On the consideration of resource indication in different CE levels
2.1 Narrowband indication via DCI indication

Although there is not clear definition yet for CE level and how to determine that for PDSCH transmission, it is known for some use cases when operating CE by repeating, the repetition times can be very small, i.e. 3~5 times. For such cases, there seems to be little impact on UE implementation and eNB scheduling complexity comparing with the cases in normal coverage, so the techniques identified for low complexity MTC UE shall be reused as much as possible to avoid specification efforts. 
Thus, for unicast PDSCH transmission, when DCI is used to indicate the narrowband for dynamic scheduling flexibility in at least case 1, we see the similar benefits can be obtained if also DCI is used when for example small coverage. Signalling overhead should not be an issue by such a level repetition. We do not see any significant issues to reuse the same DCI format as that used when not operating CE. So we propose,
Proposal 1: Include support for unicast PDSCH narrowband location to be indicated in small CE by the same DCI format as that used when not operating CE.
2.2 Narrowband indication by pre-known location
When large coverage enhancement is required, the UE behavior would be quite different and many modifications to the current LTE mechanism are needed due to largely delayed timeline, significantly increased signalling overhead and frequency hopping in addition to bandwidth reduction techniques.

Frequency diversity for PDSCH transmission is hard to be obtained by DCI scheduling considering the duration of repetition, then it seems not so much useful to indicate a variable narrowband location via DCI. The diversity gain can be acquired instead by frequency hopping, which can be a semi-static configuration or pre-defined common pattern. Also, when MPDCCH is repeated in large CE, dynamic signalling overhead becomes an issue and new DCI with smaller size is being motivated. So the field for narrowband location indication can be removed from the DCI designated for that used for normal coverage. Our previous contribution analyzed the realization in this case [1] and our proposal is
Proposal 2: Include support for unicast PDSCH narrowband location in large CE to be known according to the narrowband of associated MPDCCH.
There is concern that by k=2 in normal coverage MTC UEs cannot achieve the requirement of 1Mbps peak date rate. In our view with multiple HARQ processes, it seems not a problem to let a single UE transmit data occupying the whole 6-PRB-set at each subframe. However there may be small delay due to cross-subframe scheduling, and if the LC UE is in good channel condition, i.e. in normal/small-enhanced coverage, it would be good if we can enable UE to complete one transmission within a shorter active time from power consumption point of view. For example k=1 in FDD. Without decoding DCI this could be realized by a dedicated RRC signalling.
Proposal 3: If Case 2 is needed, unicast PDSCH narrowband location can be known according to RRC signalling.

2.3 On the resource assignment field within DCI

As explained above, the design of new DCI for MTC UEs is motivated by smaller DCI size and that in normal/small-enhanced coverage for unicast transmission is expected to reuse the current fields of DCI as much as possible. Take the DCI format 1A for baseline discussion. For localized VRB the bits needed for resource allocation is determined by 
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, which is up to 13 bits in system bandwidth 20MHz. Then for MTC UEs within a narrowband of 6 PRBs, by
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 the bits needed for RA can be reduced to 5 bits. We don’t see significant benefits for further reducing the size of this field by new design of RA type. 
Proposal 4: The resource allocation mechanism for unicast PDSCH transmission for MTC UEs in normal/small-enhanced coverage is not changed and the length of RB assignment field is modified based on DCI format 1A.

3 On the consideration of k value

In our view in case 1 k=2 is sufficient for FDD. For TDD if there is no available DL subframes, the value of k depends on the nearest subframe available for PDSCH. This is also applied to case 2. For example, we consider DwPTS in TDD may still be used except for the cases of special subframe configuration 0 or 5 in normal CP (or, 0 or 4 in extended CP). The RTT depends on the repetition times and the duration needed for transmission/reception, of which the latter is not affected in MTC as retuning time is already included in that.
Proposal 5: For the value of k in case 1, k=2 and it means that the scheduled unicast PDSCH is conveyed from the second nearest subframe which is valid for PDSCH transmission.

4 Not used resource

There are 2 FFSs points on the resource usage: PRBs not included in any narrowband of 6PRBs, and subframes used for retuning and not allowed for PDSCH.

In our companion contribution [2] we provide our view on the definition of narrowband. Considering the limited resource remaining for MTC UEs out of available narrowbands, the benefit or performance gain is unclear. Also, in [2] we observed that the amount of remaining PRBs not included in predefined narrowbands vary from system bandwidth, so using DCI to schedule data on such PRBs  would complicate eNB scheduling complexity and may cause some impact on DCI design, which may lead to different DCI format from the one used for narrowband indication and resource allocation. For more considerations on other channels our companion contribution [3] can be referred and for unicast PDSCH we have
Observation 1: The benefits of using PRBs not in included in any narrowband of 6PRBs are unclear and may cause further specification efforts. 

For the subframes used for retuning in case of frequency hopping, we consider at most 1 subframe guard is enough, and the only subframe for retuning cannot be used for any PDSCH/PUSCH. If case 2 is defined, UE can retune without decoding DCI, so the retuning time can be probably incorporated into the first PDSCH subframe to avoid redundant time guard. Thus, k=1 shall mean the nearest subframe which is available for PDSCH transmission and retuning time is not further counted. This is also aligned with the interpretation of k defined in case 1. For available subframes for MTC transmission more analysis can be found in [4] and at least for unicast PDSCH we have
Proposal 6: If Case 2 is needed, k=1 means that the scheduled unicast PDSCH is conveyed from the nearest subframe available for PDSCH transmission.
5 Conclusion
We give the following proposals and an observation on PDSCH narrowband location options:
Proposal 1: Include support for unicast PDSCH narrowband location to be indicated in small CE by the same DCI format as that used when not operating CE.

Proposal 2: Include support for unicast PDSCH narrowband location in large CE to be known according to the narrowband of associated MPDCCH.

Proposal 3: If Case 2 is needed, unicast PDSCH narrowband location can be known according to RRC signalling.
Proposal 4: The resource allocation mechanism for unicast PDSCH transmission for MTC UEs in normal/small-enhanced coverage is not changed and the length of RB assignment field is modified based on DCI format 1A.

Proposal 5: For the value of k in case 1, k=2 and it means that the scheduled unicast PDSCH is conveyed from the second nearest subframe which is valid for PDSCH transmission.

Proposal 6: If Case 2 is needed, k=1 means that the scheduled unicast PDSCH is conveyed from the nearest subframe available for PDSCH transmission.

Observation 1: The benefits of using PRBs not in included in any narrowband of 6PRBs are unclear and may cause further specification efforts.
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