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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Regarding multiplexing between sTTI and TTI in the same subframe, following agreements were achieved in last meeting [1], 
Agreements:
· A UE is expected to handle the following cases in the same carrier in a subframe 
· Receiving legacy TTI non-unicast PDSCH (except FFS for SC-PTM) and short TTI unicast PDSCH
· Receiving legacy TTI non-unicast PDSCH (except FFS for SC-PTM) and legacy TTI unicast PDSCH(s)
· FFS between:
· Alt 1: A UE is not expected to receive legacy TTI unicast PDSCH and short TTI unicast PDSCH simultaneously on one carrier
· Alt 2: If the UE is scheduled with legacy TTI unicast PDSCH and short TTI unicast PDSCH simultaneously on one carrier, then it may skip the decoding of one of them (FFS rules for determining which one)
· Alt 3: A UE is expected to receive legacy TTI unicast PDSCH and short TTI unicast PDSCH simultaneously on one carrier
· FFS UE behaviour in case of being scheduled with legacy TTI unicast PDSCH and short TTI unicast PDSCH simultaneously with legacy TTI non-unicast PDSCH (except FFS for SC-PTM) on the same carrier 
· A UE can be dynamically (with a subframe to subframe granularity) scheduled with legacy TTI unicast PDSCH and/or (depends on outcome of FFS above) short TTI PDSCH unicast

Agreements:
· A UE can be dynamically (with a subframe to subframe granularity) scheduled with PUSCH and/or sPUSCH
· A UE is not expected to transmit PUSCH and short TTI sPUSCH simultaneously on the same REs, i.e. by superposition
· FFS whether a UE may transmit PUSCH and short TTI sPUSCH in the same subframe on one carrier by puncturing PUSCH
· FFS whether a UE may transmit PUSCH and short TTI sPUSCH in different PRBs on the same symbol(s)
· Dropping/prioritization rules (if any) are FFS 

This document will mainly address some of above FFS issues.
Discussion
Multiplexing issue is highly related with whether dedicated Tx/Rx chain is assumed or not for shortened TTI. If no dedicated chain, it would be difficult to simultaneously receive/transmit sTTI and TTI in the same subframe. In this case, Alt.1 may be more reasonable. But on the other hand, in our view, dedicated chain makes the interaction/dependency between sTTI and TTI is less and the system design simplified.  So we propose 
Proposal 1: It is desirable to assume dedicated chain for shortened TTI. 

Based on proposal 1, Alt.3 would be feasible for DL reception. For UL transmission, UE could also transmit PUSCH and sPUSCH simultaneously. In this case, it is better that PUSCH and sPUSCH are in different PRBs if PAPR is not a problem. To puncture PUSCH for sPUSCH may impact the performance of PUSCH much especially if sTTI length is large. So we propose 
Proposal 2: It is desirable that UE transmits PUSCH and short TTI sPUSCH in different PRBs on the same symbol(s).

For CA capable UE, one Tx/Rx chain used for a carrier could be reused for processing sTTI. So there is no additional cost for this UE but supported carrier number for normal TTI will be reduced by one. The basic concept is illustrated as Fig.1.
[image: ]
Figure 1 Tx/Rx chain reusing for CA capable UE

UE capable of three carries for normal TTI is operated as two carries for normal TTI and one carrier for sTTI.  The carrier used for sTTI can be the same frequency as other carrier like carrier 1 or carrier 2. Which carrier is used for sTTI can be cross-carrier scheduling. For uplink, power control mechanism specified for carrier aggregation or dual connectivity could be used for handling TTI and sTTI. In this sense, blind decoding times in a carrier with sTTI could also be increased in the same subframe. The eNB is freely choice between sTTI and TTI in this carrier. 
In order to improve TCP throughput by improving slow start phase, to reduce the latency of the first segment like 1460 bytes are important. As 1460 bytes can be usually transmitted within 1 carrier, to devote 1 carrier capability for sTTI could be sufficient. 
Proposal 3: For CA or DC capable UE, one Tx/Rx chain used for one carrier could be used for shortened TTI. 

Conclusion
In this contribution we discussed multiplexing between sTTI and TTI in the same subframe. In our view it is highly related with assumption on dedicated Tx/Rx chain. We propose 
Proposal 1: It is desirable to assume dedicated chain for shortened TTI. 
Proposal 2: It is desirable that UE transmits PUSCH and short TTI sPUSCH in different PRBs on the same symbol(s).
Proposal 3: For CA or DC capable UE, one Tx/Rx chain used for one carrier could be reused for shortened TTI. 
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