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1. Introduction

    In RAN1#80bis, several guidance for M-PDCCH design for low complexity UE has been decided.[1] An working assumption of indicating the narrow band position in the DCI at least in the normal coverage case:

Working assumption:
· For Rel-13 low complexity UEs in normal coverage, cross-subframe scheduling (k > 0),

· 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 

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

· FFS: details

On the other hand, it is also agreed to support the multiplexing between M-PDCCH and unassociated PDSCH:
Agreements:
· For a Rel-13 low complexity UE not operating coverage enhancements:
· Multiplexing of ‘Physical downlink control channel for MTC’ and un-associated PDSCH in the same subframe to the same UE is supported.

· When the UE is not required to retune to other narrowband region due to monitoring of PSS/SSS, PBCH, SIB, paging occasion, etc.,

· In FD-FDD, the UE can receive PDSCH and transmit PUSCH in every subframe.

· In TDD, the UE can either receive PDSCH or transmit PUSCH in every subframe.

· In HD-FDD, the UE can either receive PDSCH or transmit PUSCH in most subframes (i.e. more than half of the subframes).

In this contribution, we discuss the relationship between M-PDCCH and its corresponding PDSCH /PUSCH, taking into account the above progress achieved
2. Discussion 

Relationship between M-PDCCH and PDSCH 
As mentioned in the working assumption listed in the background, a narrow band indicator is included in the DCI for the case of normal coverage and it is left open whether this indicator of narrow band is available for the case of coverage enhancement. For coverage enhancement, it is important to keep the DCI size as small as possible so that the required number of repetition can be reduced. Also, in such a situation, frequency selective scheduling is not that beneficial and frequency diversity brought by hopping is sufficient. Therefore, the necessity of having a narrow band indicator to change a specific narrow band on a per TTI basis under coverage enhancement is unclear. It is preferred to keep the scheduled PDSCH and its associated M-PDCCH on the same subband, with the same hoping pattern agreed for MPDCCH
Proposal 1: For coverage enhancement case, a narrow band indicator in DCI for PDSCH is not needed. PDSCH and its corresponding M-PDCCH are in the same narrow band, with the same hopping pattern.
For the case of normal coverage, the working assumption of narrow band indicator implies there is no fixed or restricted relationship between M-PDCCH and its corresponding PDSCH as the PDSCH can be transmitted on any part of the system bandwidth. On the other hand, it is also agreed that the M-PDCCH and un-associated PDSCH can be multiplexed together. In case the M-PDCCH is fixed in one configured narrow band and the narrow band indicator for PDSCH indicates a different narrow band, it is not possible to receive the PDSCH with the other M-PDCCH given the bandwidth restriction. As a consequence, the narrow band indicator would indicate a different narrow band from M-PDCCH only if there is no following dedicated M-PDCCH for PDSCH or PUSCH, otherwise it create another collision scenario between MPDSCH and PDSCH which is not desired. In case the narrow band of M-PDCCH would follow the newest scheduled PDSCH, it is possible to multiplexed M-PDCCH and un-associated PDSCH no matter which narrow band is indicated for PDSCH. However, this method is not robust as any one single DL grant mis-detection is likely to result in different understanding of narrow band for M-PDCCH and it may not be easy to recover. Therefore, it is still preferred even for normal coverage 
Observation: Narrow band indicator for PDSCH in normal coverage may not be very useful in case M-PDCCH and un-associated PDSCH are frequently multiplexed together or may result in misunderstanding of M-PDCCH narrow band.

Proposal 2: For normal coverage case, usefulness of narrow band indicator in DCI for PDSCH can be reconsidered.
Relationship between M-PDCCH and PUSCH
For the case of coverage enhancement, same logic for PDSCH can be applied for PUSCH as DCI size is a concern for this case and frequency selective scheduling is not effective. However, different from PDSCH, narrow band partition of UL may be different from that of DL at least for FDD with different system bandwidth. Therefore linkage between M-PDCCH narrow band and PUSCH narrow band needed to be configured for certain cases. Also, for the case of different narrow band number between UL and DL, different hopping pattern patterns needs to be configured for PUSCH. However, for TDD it may be beneficial to use the same narrow band for PUSCH and M-PDCCH as well as the same hopping pattern. For the case of normal coverage, narrow band of PUSCH can be indicated by narrow band indicator in DCI, to fully exploit the scheduling flexibility and efficiency. Also, there is no compelling reason such as multiplexing or collision issues in PDSCH to stop this direction.
Proposal 3: For coverage enhancement case, a narrow band indicator in DCI for PUSCH is not needed. Linkage between of PUSCH narrow band and its corresponding M-PDCCH narrow band can be configured and  hopping pattern of PUSCH can be independently configured, with a special case that same narrow band or same hopping pattern can be shared between PUSCH and its associated M-PDCCH.
Proposal 4: For normal coverage case, a narrow band indicator in DCI for PUSCH is introduced. 
3. Conclusion

In this contribution, we discuss the relationship in the frequency domain between M-PDCCH and its associated PDSCH/PUSCH and have the following proposal:
Proposal 1: For coverage enhancement case, a narrow band indicator in DCI for PDSCH is not needed. PDSCH and its corresponding M-PDCCH are in the same narrow band, with the same hopping pattern.
Proposal 2: For normal coverage case, usefulness of narrow band indicator in DCI for PDSCH can be reconsidered.

Proposal 3: For coverage enhancement case, a narrow band indicator in DCI for PUSCH is not needed. Linkage between of PUSCH narrow band and its corresponding M-PDCCH narrow band can be configured and  hopping pattern of PUSCH can be independently configured, with a special case that same narrow band or same hopping pattern can be shared between PUSCH and its associated M-PDCCH.

Proposal 4: For normal coverage case, a narrow band indicator in DCI for PUSCH is introduced.
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