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Introduction
In RAN#73 the new WI on shortened TTI and reduced processing [1] was agreed. In RAN1#89, it has been agreed that it is not allowed to have simultaneous transmissions of TTI and sTTI UL channels within the same carrier on overlapped symbols:
Agreement:
· Simultaneous transmission of TTI and sTTI UL channels is not allowed within the same carrier on overlapped symbols
· PUSCH and sPUSCH (already agreed)
· PUCCH and sPUCCH
· PUSCH and sPUCCH
· PUCCH and sPUSCH

In this paper, we discuss how the UE is expected to handle different collision cases between sTTI and TTI channels in the UL.
[bookmark: _Ref178064866]Discussion
One basic rule of thumb for handling the TTI and sTTI uplink collision shall be prioritizing the delay-sensitive service, i.e., prioritizing transmit sTTI channel(s) over TTI channel(s).    
[bookmark: _Toc481496553][bookmark: _Toc481496627][bookmark: _Toc481497413][bookmark: _Ref481499103][bookmark: _Toc481567249][bookmark: _Toc481572403][bookmark: _Toc481677852][bookmark: _Toc485653306][bookmark: _Toc485721905][bookmark: _Toc489556277][bookmark: _Toc489873079][bookmark: _Toc490229930]As baseline rule 1, the content carried over sTTI channels should be prioritized over the content carried over 1ms TTI channels. Exceptions to this rule may exist but should be discussed case by case.
In case of a collision between a 1ms TTI UL channel and a UL sTTI channel with only one of them being an uplink control channel carrying only CSI feedback, dropping the uplink control channel in favor of the other channel should be another baseline rule. 
[bookmark: _Toc481496554][bookmark: _Toc481496628][bookmark: _Toc481497414][bookmark: _Toc481567250][bookmark: _Toc481572404][bookmark: _Toc481677853][bookmark: _Toc485653307][bookmark: _Toc485721906][bookmark: _Toc489556278][bookmark: _Toc489873080][bookmark: _Toc490229931]As baseline rule 2, if only one of the channels involved in the collision is an uplink control channel carrying only CSI feedback, the uplink control channel is dropped in favor of the other channel.
[bookmark: _Toc481496555]In case of a collision between a 1ms TTI UL channel carrying PDSCH HARQ feedback and a UL sTTI channel, a likely outcome of Proposal 1 is that the 1ms TTI UL channel is dropped in favor of the sTTI UL channel. In that case, the PDSCH HARQ feedback should be carried over the sTTI channel wherever possible.
[bookmark: _Toc481496556][bookmark: _Toc481496629][bookmark: _Toc481497415][bookmark: _Ref481499149][bookmark: _Ref481499230][bookmark: _Toc481567251][bookmark: _Toc481572405][bookmark: _Toc481677854][bookmark: _Toc485653308][bookmark: _Toc485721907][bookmark: _Toc489556279][bookmark: _Toc489873081][bookmark: _Toc490229932]As baseline rule 3, if the 1ms TTI UL channel involved in the collision carries PDSCH HARQ feedback and is dropped in favor of the sTTI UL channel, the PDSCH HARQ feedback is mapped on the sTTI UL channel. Exceptions to this rule may exist but should be discussed case by case.
When sPUCCH/sPUSCH is transmitting both HARQ and sHARQ feedback for PDSCH and sPDSCH, the payload of sPUCCH/sPUSCH will be higher. This will have a negative impact on the sPUCCH/sPUSCH performance. Still, it is important to feedback PDSCH status not to get a too inefficient 1 ms operation. However, considering for example that PDSCH is operating at 10% BLER and that 3 PDSCHs transmissions are to be fed back and that all of them are uncorrelated. The case of having an inefficient bundling (where the A/N status is not the same for all PDSCHs) would be 1-0.12-0.92 = 0.18, i.e. 18%. However, if the errors are correlated (which is expected to some degree) the risk of inefficient bundling is lower. In [4] the risk of inefficient bundling is evaluated on system level for sTTI. The general conclusions should be transferrable to 1 ms operation as well. It is seen that for spatial bundling over 2 layers, the risk of inefficient bundling is 5-12% depending on load. The higher load, the more interference, and the more variations in SINR from PDSCH to PDSCH. Still, the errors are relatively far from the value if the errors are uncorrelated (18%). To take a simple approach and to protect sTTI operation when 1 ms HARQ is included in the sTTI transmission, it is proposed to bundle all HARQ feedback from PDSCH to a single bit.
[bookmark: _Toc489873082][bookmark: _Toc490229933]As baseline rule 4, if the 1ms TTI UL channel involved in the collision carries PDSCH HARQ feedback and is dropped in favor of the sTTI UL channel, bundle all HARQ bits from PDSCH to a single bit carried by the sTTI channel
Following Proposal 3, in the case when there are more than one UL sTTI scheduled in the 1ms subframe where the collision happens, on which UL sTTI the HARQ feedback of PDSCH is mapped needs to be defined. Out of simplicity, the HARQ feedback for PDSCH should be carried by the first UL sTTI transmission in the colliding subframe. 
[bookmark: _Toc481496557][bookmark: _Toc481496630][bookmark: _Toc481497416][bookmark: _Toc481567252][bookmark: _Toc481572406][bookmark: _Toc481677855][bookmark: _Toc485653309][bookmark: _Toc485721908][bookmark: _Toc489556280][bookmark: _Toc489873083][bookmark: _Toc490229934]As baseline rule 5, in case of HARQ feedback of PDSCH mapped on UL sTTI, always map it on the first available UL sTTI transmission in the subframe. 
Following Proposal 3, if there are both PDSCH HARQ feedback and sPDSCH HARQ feedback to transmit on UL sTTI channel, they can be jointly encoded. This way, the same sUCI mapping rules defined for sPDSCH HARQ feedback can be reused. However, a potential problem of transmitting PDSCH HARQ feedback on UL sTTI is the ambiguity at eNB when DL DCI is missed. In this case, there will be a mismatch between eNB and UE on the number of HARQ feedback bits. The eNB would expect HARQ feedback for both sPDSCH and PDSCH while the UE would transmit only HARQ feedback for sPDSCH. As for legacy LTE TDD, this kind of ambiguity can be solved by introducing a DAI-like signaling bit on sDCI to indicate to eNB whether HARQ of PDSCH is transmitted on UL sTTI or not. This type of functionality would only be used in case of dynamic codebook size reporting on sPUCCH and if TBCC coding is applied. As discussed in [4], a dynamic codebook size would not be required for sPUCCH in which case also DAI-functionality is not needed.
[bookmark: _Toc481496558][bookmark: _Toc481496631][bookmark: _Toc481497417][bookmark: _Toc481567253][bookmark: _Toc481572407][bookmark: _Toc481677856][bookmark: _Toc485653310][bookmark: _Toc485721909][bookmark: _Toc489556281][bookmark: _Toc489873084][bookmark: _Toc490229935]In case of UL sTTI transmitting both HARQ and sHARQ feedbacks, and in case dynamic codebook size is used for sPUCCH, consider introducing DAI signaling bit(s) in sDCI to indicate the transmission of PDSCH HARQ on UL sTTI. 
Collision between PUSCH and sPUSCH
In RAN1#89, the following agreements has been made for simultaneous sPUSCH and PUSCH transmissions:
Agreement:
· In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier for a UE
· The UE shall attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH without resuming the transmission
· FFS: HARQ-ACK of PUSCH is transmitted on sPUSCH
· FFS on how to map HARQ-ACK of PUSCH to sPUSCH
· FFS on whether CSI of PUSCH is dropped or not
· FFS if a requirement on the time of dropping prior to sPUSCH transmission is adopted

As agreed, PUSCH will be dropped completely when it collides with sPUSCH transmission in the same subframe. If there are HARQ feedback of PDSCH carried on PUSCH, dropping PUSCH would have negative impact on DL performance. To prevent this, it is proposed to map the PDSCH HARQ feedback on sPUSCH as already proposed as baseline rule 3. The details of how to map legacy HARQ feedback on sPUSCH is discussed in [3]. It there are any CSI carried on PUSCH, it is proposed to be dropped. 
[bookmark: _Toc485721910][bookmark: _Toc489556282][bookmark: _Toc489873085][bookmark: _Toc490229936]In case of PUSCH and sPUSCH collision, if any PDSCH HARQ feedback carried on PUSCH, it is mapped on sPUSCH, CSI of PUSCH is dropped, if any.
A further FFS from RAN1#89 was whether or not there should be a time of the dropping prior to the sPUSCH transmission. Although an early dropping could help in reducing the interference levels in the system these collisions are not expected to be frequent and putting such a requirement the timing would not result in a significant difference of the PUSCH transmission (considering the short processing time for sTTI). Hence it is proposed not to have a UE specific requirement on the timing.
[bookmark: _Toc489556283][bookmark: _Toc489873086][bookmark: _Toc490229937]In case of PUSCH and sPUSCH collision, do not introduce a requirement on time of dropping of PUSCH.
Collision between PUCCH and sPUCCH
In RAN1#89, the following agreements were made for simultaneous PUCCH and sPUCCH transmissions:
Agreement:
· In case of collision between PUCCH format 2/4/5 and sPUCCH in the same subframe on a given carrier for a UE
· The UE shall transmit sPUCCH
· The UE shall attempt to drop/stop as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 2/4/5 without resuming the transmission
· FFS: HARQ-ACK of PUCCH is transmitted on sPUCCH
· FFS on how to map HARQ-ACK of PUCCH to sPUCCH
· CSI of PUCCH is dropped 
· FFS if a requirement on the time of dropping prior to sPUCCH transmission is adopted
· FFS for other PUCCH formats

In this case, if PUCCH carries HARQ feedback, in order not to impact DL performance of the associated legacy DL channel, it is more appropriate to let sPUCCH carry the PUCCH HARQ feedbacks and drop other PUCCH UCI if there are any.
[bookmark: _Toc485721911][bookmark: _Toc489556284][bookmark: _Toc489873087][bookmark: _Toc490229938]In case of PUCCH and sPUCCH collision and PUCCH contains HARQ feedback, the UE should map PDSCH HARQ feedback on sPUCCH when dropping PUCCH.
For PUCCH format 1/3, stopping an already started PUCCH transmission may remove the orthogonality property of these PUCCH formats and thus may create interference to PUCCH transmission of multiplexed simultaneously transmitting users. However, trying to solve this problem may imply a complicated design. For example, dropping the colliding slot of PUCCH would maintain the PUCCH orthogonality property while transmitting sPUCCH, but such a solution would have special requirements on the processing time depending on the collision occurred place, and mostly likely will only be possible to realize for a limited set of scheduled sTTIs. 
As depicted in Figure 1, in this collision case, UE would require special reaction time to drop the 2nd PUCCH slot. The figure assumes a n+4 processing time and a max TA of 67 us, also removing the potential MRTD timing in DL from the total processing (might not be required depending on the final design, see [5]). In this case, there is a 2os sTTI for the reaction, but when considering the max TA and potentially the MRTD, the remaining time for processing is roughly 44 us. 
[image: ]
[bookmark: _Ref489555555]Figure 1: One collision case of sPUCCH and PUCCH
It can also be noted that the issue of lost orthogonality is partly under network control. That is, the problem exists when multiple users are simultaneously transmitting on the same physical PUCCH resources, and at least one of them has an overlapping sTTI transmission in the same carrier. We thus suggest accepting the possible negative impact for PUCCH format 1/3 and applying the same principle for collisions between PUCCH and sPUCCH regardless PUCCH format.
[bookmark: _Toc485721913][bookmark: _Toc489556286][bookmark: _Toc489873088][bookmark: _Toc490229939]Apply the same principle for collisions between PUCCH and sPUCCH regardless PUCCH format.  
[bookmark: _Toc489556287][bookmark: _Toc489873089][bookmark: _Toc490229940]In case of PUCCH and sPUCCH collision, do not introduce a requirement on time of dropping of PUCCH.
[bookmark: _Toc474161116][bookmark: _Toc474161203][bookmark: _Toc477960815][bookmark: _Toc478022557][bookmark: _Toc478132292][bookmark: _Toc478148865][bookmark: _Toc478148891][bookmark: _Toc478149593][bookmark: _Toc478149702][bookmark: _Toc478149789][bookmark: _Toc481149856][bookmark: _Toc481151235][bookmark: _Toc481155672][bookmark: _Toc481158761][bookmark: _Toc481158825]Collision between PUSCH and sPUCCH
If sPUCCH carries other control information than CSI feedback such as HARQ feedback for sPDSCH (called sHARQ in the following), there are two alternative solutions:
· Alternative 1 is to drop sPUCCH and transmit PUSCH to make the resource usage more efficient. If sHARQ is scheduled for sPUCCH, then it should be carried by PUSCH. In this case, the priority of PUSCH transmission should be: sHARQ > HARQ > RI > CQI > PUSCH data. The legacy principle of mapping HARQ on PUSCH can be adopted when carrying sHARQ on PUSCH, that is, puncturing sHARQ on PUSCH, and the puncturing order should be: PUSCH data > CQI > RI > HARQ. It should be noted that extra delay may be introduced on decoding sHARQ depending on the collision place. But any additional delay should be minimized.     
· Alternative 2 is to follow the baseline rule 1, i.e., prioritize the delay-sensitive service and transmitting sPUCCH while dropping PUSCH transmission. In the case that PUSCH carries PDSCH HARQ feedback, to prevent negative impact on the legacy DL performance due to the canceled PUSCH, baseline rule 3 shall be applied, i.e., sPUCCH should carry both HARQ and sHARQ feedbacks just like the case of sPUCCH and PUCCH collision.    
Both solutions have its pros and cons, further discussion on how to find a solution with a good trade-off between ensuring UCI quality and prioritizing delay-sensitive service is needed.   
[bookmark: _Toc481149859][bookmark: _Toc481151238][bookmark: _Toc481155675][bookmark: _Toc481158764][bookmark: _Toc481158828][bookmark: _Toc481677860][bookmark: _Toc485653314][bookmark: _Toc485721914][bookmark: _Toc489556288][bookmark: _Toc489873090][bookmark: _Toc481496566][bookmark: _Toc481496639][bookmark: _Toc481497425][bookmark: _Toc481567260][bookmark: _Toc481572414][bookmark: _Toc490229941]In case of PUSCH and sPUCCH collision with sPUCCH carrying HARQ feedback for sPDSCH, it is preferable to drop sPUCCH and let PUSCH carry HARQ feedback for sPDSCH. 
There is one special case for this type of collision, that is sPUCCH carries sSR when colliding with PUSCH. In this case, to ensure delay-sensitive service to be scheduled without any delay, it is proposed to drop PUSCH transmission and prioritize sPUCCH transmission. It should be noted that this could be a relatively rare event, especially if RAN2 agrees that BSR on PUSCH would cancel sSR. 
[bookmark: _Toc481149860][bookmark: _Toc481151239][bookmark: _Toc481155676][bookmark: _Toc481158765][bookmark: _Toc481158829][bookmark: _Toc481496567][bookmark: _Toc481496640][bookmark: _Toc481497426][bookmark: _Toc481567261][bookmark: _Toc481572415][bookmark: _Toc481677861][bookmark: _Toc485653315][bookmark: _Toc485721915][bookmark: _Toc489556289][bookmark: _Toc489873091][bookmark: _Toc474161118][bookmark: _Toc474161205][bookmark: _Toc477960817][bookmark: _Toc478022560][bookmark: _Toc478132297][bookmark: _Toc478148869][bookmark: _Toc478148895][bookmark: _Toc478149596][bookmark: _Toc478149705][bookmark: _Toc478149792][bookmark: _Toc490229942]In case of PUSCH and sPUCCH collision, if sPUCCH carries sSR, consider drop PUSCH transmission and transmit sPUCCH.  
Collision between PUCCH and sPUSCH
In case of collision between PUCCH and sPUSCH, the following agreements has been made in RAN1#89:
Agreement:
· In case of collision between PUCCH format 2/4/5 and sPUSCH in the same subframe on a given carrier for a UE
· The UE shall transmit sPUSCH
· The UE shall attempt to drop/stop as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 2/4/5 without resuming the transmission
· FFS: If HARQ-ACK of PUCCH is transmitted 
· FFS on whether CSI of PUCCH is dropped or not
· FFS if a requirement on the time of dropping prior to sPUSCH transmission is adopted
· FFS for other PUCCH formats

When dropping PUCCH transmission, for the UCI carried on PUCCH, a similar principle as PUCCH and sPUCCH collision can be adopted. That is, to transmit PDSCH HARQ on sTTI channel if this feedback exists, and drop the other UCI which was scheduled for PUCCH. Here, the sTTI channel is sPUSCH. When sHARQ feedback is also carried on sPUSCH, the transmission priority should be: sHARQ > HARQ > sPUSCH data. The detail of transmitting HARQ feedback of PDSCH on sPUSCH has been discussed in [3]. 
For collision between PUCCH format 1/3 and sPUSCH, as discussed in the collision case between PUCCH format 1/3 and sPUCCH, we suggest accepting the possible negative impact and apply the same principle as other PUCCH format. 
[bookmark: _Toc478022562][bookmark: _Toc478132299][bookmark: _Toc478148871][bookmark: _Toc478148897][bookmark: _Toc478149598][bookmark: _Toc478149707][bookmark: _Toc478149794][bookmark: _Toc478132300][bookmark: _Toc478132301][bookmark: _Toc478132302][bookmark: _Toc478132303][bookmark: _Toc478132304][bookmark: _Toc478132305][bookmark: _Toc478132306][bookmark: _Toc478132307][bookmark: _Toc478132308][bookmark: _Toc478132309][bookmark: _Toc478132310][bookmark: _Toc478132311][bookmark: _Toc478132312][bookmark: _Toc478132313]If there are more than one sPUSCH scheduled in the legacy subframe, the same principle as proposal 4 is applied. That is to always map the HARQ of legacy TTI on the first available sPUSCH transmission, regardless if sHARQ is also on this sPUSCH.
[bookmark: _Toc481149861][bookmark: _Toc481151240][bookmark: _Toc481155677][bookmark: _Toc481158766][bookmark: _Toc481158830][bookmark: _Toc481496568][bookmark: _Toc481496641][bookmark: _Toc481497427][bookmark: _Toc481567262][bookmark: _Toc481572416][bookmark: _Toc481677862][bookmark: _Toc485653316][bookmark: _Toc485721916][bookmark: _Toc489556290][bookmark: _Toc489873092][bookmark: _Toc490229943]In case of PUCCH and sPUSCH collision, the UE should transmit sPUSCH regardless PUCCH format. HARQ feedback for PDSCH, if any, is mapped on sPUSCH. 
Collision between legacy and short TTI involving more than two UL physical channels
Since simultaneous PUSCH and PUCCH transmission is supported, and it has also been agreed to support simultaneous transmission of sPUCCH and sPUSCH, in the case of UE supports simultaneous transmission of data and control channel having the same TTI (or sTTI) length, the collision between TTI and sTTI uplink channels will involve more than two uplink channels. 
In the case that UE has no capability of transmitting data and control channel of the same TTI length, the UE should first handle the collision between the same TTI length channels, then apply the rules mentioned in the earlier sections for TTI and sTTI channel collisions.
In the case when UE has capability of transmitting data and control channel simultaneously, the possible collision cases involving more than two uplink channels are listed: 
a) sPUCCH, sPUSCH and PUCCH in the same SF,
b) sPUCCH, sPUSCH and PUSCH in the same SF,
c) PUCCH, PUSCH and sPUSCH in the same SF,
d) PUCCH, PUSCH and sPUCCH in the same SF,
e) PUCCH, PUSCH and sPUSCH, sPUCCH in the same SF.
For case a) and b), following the basic principle on handling TTI and sTTI collision, the legacy uplink channel, PUCCH or PUSCH, shall be dropped. To prevent negative impact on legacy DL throughput, if HARQ feedback of PDSCH needs to be sent in this subframe, it could be sent on sTTI channel, either on sPUCCH or on sPUSCH. Since in the power limited situation, sPUCCH is prioritized over sPUSCH, it is thus better to send HARQ on sPUCCH than on sPUSCH. 
[bookmark: _Toc481151241][bookmark: _Toc481155678][bookmark: _Toc481158767][bookmark: _Toc481158831][bookmark: _Toc481496569][bookmark: _Toc481496642][bookmark: _Toc481497428][bookmark: _Toc481567263][bookmark: _Toc481572417][bookmark: _Toc481677863][bookmark: _Toc485653317][bookmark: _Toc485721917][bookmark: _Toc489556291][bookmark: _Toc489873093][bookmark: _Toc490229944]In case of simultaneous sPUCCH and sPUSCH transmission collides with one legacy uplink channel, PUCCH or PUSCH, drop the legacy TTI uplink channel and transmit HARQ feedback of PDSCH on the sPUCCH channel.  
For case c), considering the service on sTTI is latency-sensitive, we suggest prioritizing sTTI transmission and drop TTI uplink channels. The HARQ feedback of PDSCH scheduled in the subframe can be transmitted on sPUSCH, using the same principle as defined above for the collision case of sPUSCH and PUCCH. 
[bookmark: _Toc481151242][bookmark: _Toc481155679][bookmark: _Toc481158768][bookmark: _Toc481158832][bookmark: _Toc481496570][bookmark: _Toc481496643][bookmark: _Toc481497429][bookmark: _Toc481567264][bookmark: _Toc481572418][bookmark: _Toc481677864][bookmark: _Toc485653318][bookmark: _Toc485721918][bookmark: _Toc489556292][bookmark: _Toc489873094][bookmark: _Toc490229945]In case of simultaneous PUCCH and PUSCH transmission collides with sPUSCH, prioritize sPUSCH and drop TTI uplink channels. The HARQ feedback of PDSCH is mapped on the sPUSCH.   
For case d), depending on the type of UCI carried on sPUCCH, dropping sPUCCH could be considered. If sPUCCH carries sSR, one should prioritize sPUCCH and drop TTI uplink channels, the HARQ for PDSCH should be transmitted on sPUCCH. If sPUCCH carries sHARQ feedback, it is preferred to drop sPUCCH and let sHARQ carried on PUSCH by puncturing, as the solution discussed in the previous section for the collision case of sPUCCH and PUSCH.
[bookmark: _Toc481567265][bookmark: _Toc481572419][bookmark: _Toc481677865][bookmark: _Toc485653319][bookmark: _Toc485721919][bookmark: _Toc489556293][bookmark: _Toc489873095][bookmark: _Toc481155680][bookmark: _Toc481158769][bookmark: _Toc481158833][bookmark: _Toc481496571][bookmark: _Toc481496644][bookmark: _Toc481497430][bookmark: _Toc490229946]In case of simultaneous PUCCH and PUSCH transmission collides with sPUCCH, if sPUCCH carrying sHARQ, drop sPUCCH and let sHARQ transmitted on PUSCH, if sPUCCH carrying sSR, drop TTI uplink channels and transmit HARQ for PDSCH on sPUCCH.  
For case e), to prioritize sTTI transmission, uplink legacy channels, PUCCH and PUSCH shall be dropped. If HARQ feedback for PDSCH is scheduled in this subframe, same handling as proposal 13 can be applied.
[bookmark: _Toc481572420][bookmark: _Toc481677866][bookmark: _Toc485653320][bookmark: _Toc485721920][bookmark: _Toc489556294][bookmark: _Toc489873096][bookmark: _Toc490229947]In case of simultaneous sPUCCH and sPUSCH transmission collides with simultaneous PUCCH and PUSCH transmission, drop the legacy TTI uplink channels and transmit HARQ feedback of PDSCH on sPUCCH.  
[bookmark: _In-sequence_SDU_delivery] Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	As baseline rule 1, the content carried over sTTI channels should be prioritized over the content carried over 1ms TTI channels. Exceptions to this rule may exist but should be discussed case by case.
Proposal 2	As baseline rule 2, if only one of the channels involved in the collision is an uplink control channel carrying only CSI feedback, the uplink control channel is dropped in favor of the other channel.
Proposal 3	As baseline rule 3, if the 1ms TTI UL channel involved in the collision carries PDSCH HARQ feedback and is dropped in favor of the sTTI UL channel, the PDSCH HARQ feedback is mapped on the sTTI UL channel. Exceptions to this rule may exist but should be discussed case by case.
Proposal 4	As baseline rule 4, if the 1ms TTI UL channel involved in the collision carries PDSCH HARQ feedback and is dropped in favor of the sTTI UL channel, bundle all HARQ bits from PDSCH to a single bit carried by the sTTI channel
Proposal 5	As baseline rule 5, in case of HARQ feedback of PDSCH mapped on UL sTTI, always map it on the first available UL sTTI transmission in the subframe.
Proposal 6	In case of UL sTTI transmitting both HARQ and sHARQ feedbacks, and in case dynamic codebook size is used for sPUCCH, consider introducing DAI signaling bit(s) in sDCI to indicate the transmission of PDSCH HARQ on UL sTTI.
Proposal 7	In case of PUSCH and sPUSCH collision, if any PDSCH HARQ feedback carried on PUSCH, it is mapped on sPUSCH, CSI of PUSCH is dropped, if any.
Proposal 8	In case of PUSCH and sPUSCH collision, do not introduce a requirement on time of dropping of PUSCH.
[bookmark: _GoBack]Proposal 9	In case of PUCCH and sPUCCH collision and PUCCH contains HARQ feedback, the UE should map PDSCH HARQ feedback on sPUCCH when dropping PUCCH.
Proposal 10	Apply the same principle for collisions between PUCCH and sPUCCH regardless PUCCH format.
Proposal 11	In case of PUCCH and sPUCCH collision, do not introduce a requirement on time of dropping of PUCCH.
Proposal 12	In case of PUSCH and sPUCCH collision with sPUCCH carrying HARQ feedback for sPDSCH, it is preferable to drop sPUCCH and let PUSCH carry HARQ feedback for sPDSCH.
Proposal 13	In case of PUSCH and sPUCCH collision, if sPUCCH carries sSR, consider drop PUSCH transmission and transmit sPUCCH.
Proposal 14	In case of PUCCH and sPUSCH collision, the UE should transmit sPUSCH regardless PUCCH format. HARQ feedback for PDSCH, if any, is mapped on sPUSCH.
Proposal 15	In case of simultaneous sPUCCH and sPUSCH transmission collides with one legacy uplink channel, PUCCH or PUSCH, drop the legacy TTI uplink channel and transmit HARQ feedback of PDSCH on the sPUCCH channel.
Proposal 16	In case of simultaneous PUCCH and PUSCH transmission collides with sPUSCH, prioritize sPUSCH and drop TTI uplink channels. The HARQ feedback of PDSCH is mapped on the sPUSCH.
Proposal 17	In case of simultaneous PUCCH and PUSCH transmission collides with sPUCCH, if sPUCCH carrying sHARQ, drop sPUCCH and let sHARQ transmitted on PUSCH, if sPUCCH carrying sSR, drop TTI uplink channels and transmit HARQ for PDSCH on sPUCCH.
Proposal 18	In case of simultaneous sPUCCH and sPUSCH transmission collides with simultaneous PUCCH and PUSCH transmission, drop the legacy TTI uplink channels and transmit HARQ feedback of PDSCH on sPUCCH.
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