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1 Introduction
In RAN1#84bis, the following agreements were made for legacy TTI and short TTI transmissions [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 
In this paper, we discuss the simultaneous transmissions of normal TTI and sTTI.  
2 Discussion
For DL transmission, there are different behaviors in handling the simultaneous transmissions of normal TTI and sTTI with a new UE capability indicating support simultaneous normal TTI and sTTI transmission as follows:
· UE reports the new capability of supporting the simultaneous PDSCH transmissions on normal TTI and sPDSCH transmission on sTTI. If UE has the capability to support receiving and decoding PDSCH on normal TTI and sPDSCH for sTTI simultaneously within a subframe, UE will decode PDCCH/EPDCCH for PDSCH transmission on normal TTI and sPDCCH for sPDSCH transmission on sTTI in the same subframe. If the resource allocated for sPDSCH has partial or full overlap with the resource for PDSCH, UE will consider the overlapped resource on PDSCH being punctured and decoding accordingly.  
· UE reports the new capability of NOT supporting the simultaneous PDSCH transmissions on normal TTI and sPDSCH transmission on sTTI.  
· Behavior 1: UE will decode both PDCCH/EPDCCH and sPDCCH in the subframe. If UE has been scheduled PDSCH transmission and detect another scheduled sPDSCH transmission later, the UE should abandon the receiving PDSCH and start receiving the sPDSCH in the sTTI. 
· Behavior 2: UE will decode PDCCH/EPDCCH to check any scheduled PDSCH transmission. If UE detects a DL grant for PDSCH transmission, UE will skip the decoding of sPDCCH in the subframe.  The eNB will hold off scheduling sTTI transmission within the subframe even with sPDSCH data in the buffer. This will not have any collision issue of simultaneous PDSCH and sPDSCH transmission in the same subframe, but will increase the scheduling latency of sPDSCH. 
In addition to the above, the behaviour of UE skipping the sPDCCH decoding in Behavior 2 could be problematic because the UE might miss any decoding of UL grant on sPDCCH. Thus, UE should decode PDCCH/EPDCCH and sPDCCH in the same subframe regardless how the UE capability bit of simultaneous transmission on normal TTI and sTTI is set.  
Proposal 1: UE should decode PDCCH/EPDCCH and sPDCCH in the same subframe regardless how the UE capability bit of simultaneous transmission on normal TTI and sTTI is set.    
For simultaneous UL PUSCH and sPUSCH transmission, UE should also decode PDCCH/EPDCCH and sPDCCH in the subframe for UL grant. The scheduled PUSCH and sPUSCH transmission time would be different in time after receiving the UL grant for PUSCH and sPUSCH transmission in the same subframe.  The UE behaviors in handling the simultaneous PUSCH and sPUSCH transmissions are as follows,

· UE reports the new capability of supporting the simultaneous PUSCH transmissions on normal TTI and sPUSCH transmission on sTTI.  If UE is scheduled to transmit PUSCH and sPUSCH in the subframe, UE will puncture the REs of PUSCH on those OFDM symbols overlapped with sPUSCH transmission to maintain the single carrier property. UE needs to puncture one of two DMRS REs of PUSCH if overlapped with DMRS used for sPUSCH.   
· UE reports the new capability of NOT supporting the simultaneous PUSCH transmissions on normal TTI and sPUSCH transmission on sTTI. If UE is scheduled to transmit PUSCH and sPUSCH in the subframe, UE will not transmit PUSCH in the subframe.   
Proposal 2: If UE supports simultaneous PUSCH and sPUSCH transmission, UE will puncture the REs of the PUSCH on those symbols overlapped with sPUSCH while it is scheduled to transmit both PUSCH and sPUSCH in the subframe.   If UE does not support simultan PUSCH and sPUSCH transmission, UE will skip the PUSCH transmission while it is scheduled to transmit both PUSCH and sPUSCH in the subframe.  
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(a) case 1                                          (b) case 2                                        (c) case 3
Figure 1: DL transmission of normal TTI and sTTI
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(b) case 1                                          (b) case 2                                        (c) case 3
Figure 2: UL transmission of normal TTI and sTTI
3 Conclusions
Based on the above discussion, we have the following proposals:
Proposal 1: UE should decode PDCCH/EPDCCH and sPDCCH in the same subframe regardless how the UE capability bit of simultaneous transmission on normal TTI and sTTI is set.    
Proposal 2: If UE supports simultaneous PUSCH and sPUSCH transmission, UE will puncture the REs of the PUSCH on those symbols overlapped with sPUSCH while it is scheduled to transmit both PUSCH and sPUSCH in the subframe.  If UE does not support simultaneous PUSCH and sPUSCH transmission, UE will skip the PUSCH transmission while it is scheduled to transmit both PUSCH and sPUSCH in the subframe.  
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