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Introduction
This document discusses UL aspect of shortened TTI. This document is update of R1-1609574
Discussion
For UL design of shortened TTI, we think following points are important.
The current operation of PUSCH/PUCCH is already complicated by the combination handling. Depending on data/ack/nack/SR/CQI/SRS transmission, large numbers of the combinations are required to be supported. By having sTTI as sPUSCH/sPUCCH, it transmits only part of the subframe. Therefore, the combination handling gets more complicated. We propose following. 
Proposal 1: The tight interaction between PUSCH/PUCCH and sPUSCH/sPUCCH should be avoided.
One of the tight interactions is piggy back aspect over PUSCH/PUCCH. In addition, sPUSCH/sPUCCH should be allocated on different resources from PUSCH/PUCCH.  Therefore, we propose following.
Proposal 2:  PUSCH/PUCCH should not piggy back UCI of sTTI and should not be punctured and rate matched by sPUSCH/sPUCCH.

Depending on DL operation of CA, there is the situation that one CC is TTI and the other CC is sTTI. Or as proposed in [1], one CC supports both TTI and sTTI. In these cases, simultaneous transmission of PUSCH/PUCCH and sPUSCH/sPUCCH (regardless of the same CC or not) are required. In order to avoid tight interaction, we propose following.
Proposal 3:  Multi-cluster/carrier transmission between PUSCH/PUCCH and sPUSCH/sPUCCH should be supported.

When sTTI is configured, whether "simultaneous PUCCH and PUSCH in a CC" and "simultaneous sPUCCH and sPUSCH in a CC" are supported should be also considered. Multi-cluster/carrier transmission between PUSCH/PUCCH and sPUSCH/sPUCCH means non-favourable condition from PAPR/CM perspective. Therefore if all simultaneous transmissions are supported, UE transmits 4 UL channels in a CC and it could avoid channel interaction. However, PAPR/CM issues should be evaluated as well. On the other hand, eNB can control when to transmit PUSCH/PUCCH and sPUSCH/sPUCCH. Therefore, by scheduler operation, single carrier property can be guaranteed.
Proposal 4:  The supported number of clusters should be evaluated.
Observation: eNB can control to satisfy single carrier property.

When multi-cluster/carrier transmission between PUSCH/PUCCH and sPUSCH/sPUCCH are realized, power control among PUSCH/PUCCH/sPUSCH/sPUCCH is required. However the power of PUCCH/PUSCH should be constant within a subframe even if sPUSCH/sPUCCH is transmitted in the middle of a subframe. i.e., Power of on-going transmission is not adjusted. The reason is to have CDM orthogonality among SC-FDMA symbols in PUCCH and higher order modulation of PUSCH. If UE knows sPUSCH/sPUCCH is transmitted in the middle of a subframe before UE transmits PUCCH and/or PUSCH in this subframe, UE can reserve the power for sPUCCH/sPUSCH in advance. Whether power for sTTI is reserved or not is depending on UL channel priority and required decoding time of DCI.
Proposal 5:  The power of PUCCH/PUSCH should not be changed within a subframe even if there is sPUCCH/sPUSCH in the latter part of a subframe.

When multi-cluster/carrier transmission between PUSCH/PUCCH and sPUSCH/sPUCCH is realized, SR is common for TTI and sTTI. UE can transmit SR on either sTTI or TTI. The SR has high priority and it may be transmitted in the middle of subframe. When the power for sTTI for other UL channels are reserved or power is not limited, SR can be transmitted in sTTI in the subframe X with PUSCH transmission. If power is limited and there is no reserved power for sTTI, UE can transmit SR or BSR on later subframe. 
Proposal 6: SR can be transmitted in either TTI or sTTI. If transmission power is limited and there is no reserved power for sTTI, SR or BSR is sent in the later subframe.

In case of simultaneous transmission of PUCCH/PUSCH and sPUCCH/sPUSCH, the priority rule to utilize power is as the followings. It is based on the contents and not channels ((s)PUSCH or (s)PUCCH). The channels to contain the contents are prioritized base on the following.
· RACH > HARQ-ACK > SR > data > CSI 
· When the same UCI types collide, TTI gets higher priority over sTTI.
The difference from priority rule of dual connectivity is location of SR and CSI. As discussed above, SR is common for sTTI /TTI and SR transmission is postponed to later subframe when power is limited. Then SR is located lower priority than HARQ-ACK. CSI is located on lowest priority. It means data has higher priority over CSI. When sTTI is configured, aperiodic CSI could be transmitted on sTTI. The eNB can be easier to retry requesting CSI.  The reason of TTI gets higher priority over sTTI is that the impact of retransmission in TTI is larger than it in sTTI.
Proposal 7: the priority rule to utilize remaining power is as the followings
-	RACH > HARQ-ACK > SR > data >CSI
-	The same UCI type collides, TTI gets higher priority over sTTI.

UL simultaneous transmission as discussed in above is configured by eNB. In case simultaneous transmission is not configured, UE only transmit UL sTTI or TTI. For this case, following was proposed [2]
· If valid UL grants are detected based on C-RNTI/SPS C-RNTI in PDCCH/EPDCCH for PUSCH and PDCCH/sPDCCH for sPUSCH intended for the same subframe for a given carrier the UE should stop transmitting PUSCH and transmit sPUSCH instead
· FFS whether and how to map potential UCI of PUSCH to sPUSCH if the dropped PUSCH carries UCI
The proposal would be based on DCI for TTI and sTTI have same reliability and later DCI is latest eNB view i.e. eNB changed the mind after TTI indication. However RACH and PUCCH carry SR is not eNB scheduling and our view is  the prioritization is RACH > HARQ-ACK > SR > data >CSI. Therefore we propose follows
· In case UL simultaneous transmission between TTI and sTTI is not configured, UE obeys latest DCI with the exception of RACH and SR in TTI
· UE doesn’t drop RACH in TTI
· UE doesn’t drop SR in TTI when eNB allocates sTTI data or sTTI CSI

Proposal 8: In case UL simultaneous transmission between TTI and sTTI is not configured, if the first DCI and the second DCI are inconsistent, UE obeys latest DCI with the exception of RACH and SR in TTI
· UE doesn’t drop RACH in the TTI
· UE doesn’t drop SR in the TTI when eNB allocates sTTI data or sTTI CSI
Conclusion
We propose following.
Proposal 1: The tight interaction between PUSCH/PUCCH and sPUSCH/sPUCCH should be avoided.
Proposal 2:  PUSCH/PUCCH should not piggy back ACK/NACK for sPDSCH.
Proposal 3:  Multi-cluster/carrier transmission between PUSCH/PUCCH and sPUSCH/sPUCCH should be supported.
Proposal 4:  The supported number of clusters should be evaluated.
Proposal 5:  The power of PUCCH/PUSCH should not be changed even if there is sPUCCH/sPUSCH in the latter part of a subframe.
Proposal 6: SR can be transmitted in either TTI or sTTI. If transmission power is limited and there is no reserved power for sTTI, SR or BSR is sent in later subframe.
Proposal 7: the priority rule to utilize remaining power is as the followings
-	RACH > HARQ-ACK > SR > data >CSI
-	The same UCI type collides, TTI gets higher priority over sTTI.
Proposal 8: In case UL simultaneous transmission between TTI and sTTI is not configured, UE obeys latest DCI with the exception of RACH and SR in TTI
-	UE doesn’t drop RACH in TTI
- 	UE doesn’t drop SR in TTI when eNB allocates sTTI data or sTTI CSI
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