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1. Introduction 
On multiplexing of MPDCCH and PDSCH, we have the following agreements [1]:
RAN1#80bis agreement:
· For a Rel-13 low complexity UE not operating coverage enhancements:
· Multiplexing of MPDCCH and un-associated PDSCH in the same subframe to the same UE is supported.

RAN1#81and RAN1#83 agreement:
· For UEs operating coverage enhancements,
· No multiplexing within a PRB pair of MPDCCH and PDSCH

This contribution discuss some error cases for HD-FDD.
2. Discussion
2.1  Error Case #1

In eMTC, a UE is expected to simultaneously receive a PDSCH and monitor for MPDCCH, thereby allowing maximizing of downlink throughput.  It is also possible for eMTC UE to receive an uplink grant while receiving a PDSCH.  If a scheduled PDSCH has sufficiently long repetitions (e.g. > 4 repetitions), an uplink grant scheduled by another MPDCCH that is multiplexed in frequency with this PDSCH would lead to simultaneous reception of PDSCH and transmission of PUSCH as shown in Figure 1.  Such transmission and reception is feasible for FDD UE, however it is not possible for HD-FDD UE.
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Figure 1: Error Case #1
If the HD-FDD UE is presented with an errored scheduling as described in Figure 1, it can:

· Behaviour 1: ignore the uplink grant and continue to receive PDSCH or 

· Behaviour 2: follow the uplink grant and abandon the PDSCH reception to transmit PUSCH.

In Behaviour 1, the eNB would not receive any PUSCH and would transmit an NACK.  Since the PUSCH feedback is adaptive, the NACK would be transmitted in the form of another uplink grant.  If the UE finished receiving the PDSCH by the time it is supposed to transmit PUSCH, then it can act upon this uplink grant.  A double error may occur if the eNB decide to abandon PDSCH transmission since it anticipate a PUSCH transmission from a UE.  In this case, the UE would send a NACK for PDSCH and the eNB would send a NACK for PUSCH.
In Behaviour 2, the eNB would receive the PUSCH.  It will also receive a NACK for the failed PDSCH from the UE in which case the eNB would retransmit the PDSCH.

Hence in both behaviours, the error is recoverable.  Therefore, the handling of this can be up to UE implementation.

Observation 1: When a UE is receiving a PDSCH but required to transmit a PUSCH due to a later uplink grant, the handling of this can be up to UE implementation.

2.2  Error Case #2
The UE is scheduled a PUSCH to be transmitted in 4 subframes later and after receiving the uplink grant the UE further receives a downlink grant for a PDSCH prior to the PUSCH transmission.  Such scheduling can lead to simultaneous transmission and reception in a HD-FDD UE as shown in Figure 2.
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Figure 2: Error Case #2
Similar to Error Case #1, the UE can:

· Behaviour 1: Ignore the downlink grant and continue to transmit PUSCH.  The eNB would receive the PUSCH and also an NACK for the PDSCH.  The eNB would then retransmit the PDSCH.

· Behvaiour 2: Abandon the PUSCH transmission and receive PDSCH.  The eNB would receive an ACK for the PDSCH but would not receive any PUSCH.  The eNB would then send a NACK to the UE in the form of an uplink grant.

Hence, in Error Case #2, the error is recoverable and therefore the handling of this can be up to UE implementation.
Observation 2: When a UE is preparing to transmit a PUSCH but required to receive a PDSCH due to a later downlink grant, the handling of this can be up to UE implementation.

In both error cases, the lost packet is recoverable.  It may be useful to define some specific UE behavior but since the Rel-13 eMTC WI is closed, we prefer to generalize such error cases where a HD-FDD UE is required to perform simultaneous transmission and reception be handled by UE implementation.

Proposal 1: For cases where an eMTC HD-FDD UE is scheduled to perform simultaneous transmission and reception due to multiple conflicting grants, the handling of such cases are up to UE implementation.

Since handling of such error cases is up to UE implementation, there is no specification impact.  However, for clarification purpose, we would prefer that Proposal 1 is noted in the chairman’s notes.

Proposal 2: Note Proposal 1 in the chairman’s notes.

3. Conclusion

In this contribution we discuss some error cases due to scheduling for HD-FDD UE.  We observed the following:

Observation 1: When a UE is receiving a PDSCH but required to transmit a PUSCH due to a later uplink grant, the handling of this can be up to UE implementation.

Observation 2: When a UE is preparing to transmit a PUSCH but required to receive a PDSCH due to a later downlink grant, the handling of this can be up to UE implementation.

And we propose the following:

Proposal 1: For cases where an eMTC HD-FDD UE is scheduled to perform simultaneous transmission and reception due to multiple conflicting grants, the handling of such cases are up to UE implementation.

Proposal 2: Note Proposal 1 in the chairman’s notes.
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