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1	Discussion
So far, the following agreements are reached:
Agreement:
SPS validation of activation/release of assignment for sPDSCH/sPUSCH is supported.
Agreement: 
UE shall monitor at least sPDCCH of sTTI#1 to #5 for validation of a sDCI with SPS assignment for sPDSCH and sPUSCH. 
FFS UE shall monitor PDCCH of sTTI#0 for validation of a sDCI with SPS assignment for sPDSCH and sPUSCH.
Agreement: 
In case of collision between SPS PUSCH and SPS sPUSCH in the same subframe on a given carrier, The UE shall transmit SPS sPUSCH transmission and drop/stop SPS PUSCH transmission. 
· HARQ-ACK of SPS PUSCH is transmited via SPS sPUSCH. 
CSI of SPS PUSCH is dropped.
Agreement: 
In case of collision between SPS PUSCH and non-SPS sPUSCH in the same subframe on a given carrier, the UE shall transmit non-SPS sPUSCH transmission and drop/stop SPS PUSCH transmission. 
· HARQ-ACK of SPS PUSCH is transmitted via non-SPS sPUSCH. 
· CSI of SPS PUSCH is dropped
FFS on collision handling between SPS PUSCH and non-SPS sPUCCH in the same subframe on a given carrier
Agreement: 
In case of collision between non-SPS PUCCH and SPS sPUSCH in the same subframe on a given carrier, the UE shall transmit SPS sPUSCH transmission and drop/stop non-SPS PUCCH transmission
Agreement:
A UE shall validate a SPS assignment control channel for sPDSCH/sPUSCH if at least all the following conditions are met: 
· the CRC parity bits obtained for the control channel payload are scrambled with the Semi-Persistent Scheduling C-RNTI,
· the new data indicator field is set to '0'.
FFS other conditions 
In this paper, we discuss the remaining design issues for supporting SPS under the sTTI operation as follows:
1) Activation/release for sTTI#0
2) Closed-loop power control for UL SPS
3) DMRS sharing in DL and UL
4) UL contention based resource assignment
5) Handling the remaining collision cases
2	Activation/Release for sTTI#0
It is already agreed that the UE should monitor sPDCCH in sTTI#1 to sTTI#5 for validation of an sDCI with SPS assignment. The only remaining issue here is SPS activation/release in sTTI#0 under the 2-symbol operation and in sTTI#0 for the 1-slot sTTI operation. 
Similar to other sTTIs, the SPS should be activated or released by sDCI even in sTTI#0, wherein sDCI is located within the PDCCH region. This is because, in general, decoding the sDCI in PDCCH is faster than decoding the DCI in PDCCH. In essence, the activation/release timeline should be the same for all sTTIs.
Proposal 1: The UE shall only monitor sDCI of sTTI#0 in PDCCH for validation of SPS assignment or release under both 2-symbol and 1-slot sTTI operations.  
3	Closed-Loop Power Control for UL SPS
Since there is no common search space defined for the sTTI operation, the same as the legacy approach, the UL power for sTTI SPS should be controlled via the legacy DCI format 3/3A. 
Proposal 2: The UL power for sTTI SPS should be controlled via the legacy DCI format 3/3A.
Further, the same as the scheduling based transmissions, it is desirable to consider separate closed-loop power control for the legacy UL transmissions and sTTI UL SPS. Since the closed-loop UL power of the legacy and sTTI should be controlled separately, a new index can be added to the TPC-PDCCH-Config IE to point to the right location within the sequence of TPC commands. 
Proposal 3: A new index, tpc-Index-sTTI, should be added to the TPC-PDCCH-Config IE, and to be used to locate the power control command of a UE within the DCI format 3/3A payload.
Further, the UL power of the regular scheduling based sTTI and SPS sTTI should be controlled separately. In particular, for the former case, only the TPC in sDCI is used, while for the latter case, the TPC command of legacy DCI format 3/3A is used.
Proposal 4: The UL power of the scheduling-based sTTI and SPS sTTI are controlled separately.
4	DMRS Sharing in DL and UL
In order to reduce the DMRS overhead, in both DL and UL directions, the UE may be indicated as part of its RRC configuration or in the activating sDCI that the DMRS sharing is employed. The main issue, however, is that if there is no data to be transmitted (1) the UE can skip the UL transmission, and (2) the eNB may skip the DL transmission. In such a scenario, for DMRS sharing to work, although the data transmission can be skipped, DMRS should be sent.
Proposal 5: If DMRS sharing is configured, the DMRS should be sent in every specified DL and UL sTTIs.
5	UL Contention-Based Resource Assignment
In legacy LTE, the index of the CS for DMRS is fixed, and used for validation of the SPS assignment or release. Setting the special fields in a specific manner helps in reducing the FAR. However, by using the same CS for all UEs, overlapping resources cannot be configured for different UEs. In low-load scenarios, on the other hand, it is beneficial to allow the network to allocate overlapping resources to different UEs. To distinguish them, different CSs should be used. In order to enable this feature without degrading the FAR, the CS for DMRS field can still be set in a pre-defined manner, but the CS for DMRS is configured for each UE as part of the SPS configuration.
Proposal 6: For UL sTTI SPS, the CS for DMRS is indicated to a UE as part of the SPS configuration. The CS for DMRS field in the sDCI is still set in a specific manner, and be used for validation.
6	Handling the Remaining Collision Cases
In terms of collision handling, the following two cases are remained: (1) SPS PUSCH collides with non-SPS sPUCCH in the same subframe of a given carrier, and (2) non-SPS PUSCH collides with SPS sPUSCH in the same subframe of a given carrier. 
In both cases, the sTTI should be given a higher priority regardless of whether the transmission is for SPS or non-SPS operation. In fact, if the sTTI should be dropped and some of its UCI contents are needed to be sent over the 1ms TTI, then the preparation of the UL 1ms TTI should be done after the processing of the sTTI is completed. In such a case, the timeline of the 1ms TTI will be tied to the timeline of the sTTI, i.e., its processing timeline is reduced significantly. 
Proposal 7: In case of collision between non-SPS PUSCH and SPS sPUSCH in a subframe of a given carrier, the UE shall transmit SPS sPUSCH and drop/stop non-SPS PUSCH.
· HARQ-ACK of non-SPS PUSCH/PUCCH is transmitted via SPS sPUSCH.
· CSI of non-SPS PUSCH/PUCCH is dropped.
Proposal 8: In case of collision between SPS PUSCH and non-SPS sPUCCH in a subframe of a given carrier, the UE shall transmit non-SPS sPUCCH, and drop/stop SPS PUSCH transmission.
· HARQ-ACK of SPS PUSCH is transmitted via non-SPS sPUCCH.
· CSI of SPS PUSCH is dropped.

7	Conclusions 
Proposal 1: The UE shall only monitor sDCI of sTTI#0 in PDCCH for validation of SPS assignment or release under both 2-symbol and 1-slot sTTI operations.  
Proposal 2: The UL power for sTTI SPS should be controlled via the legacy DCI format 3/3A.
Proposal 3: A new index, tpc-Index-sTTI, should be added to the TPC-PDCCH-Config IE, and to be used to locate the power control command of a UE within the DCI format 3/3A payload.
Proposal 4: The UL power of the scheduling-based sTTI and SPS sTTI are controlled separately.
Proposal 5: If DMRS sharing is configured, the DMRS should be sent in every specified DL and UL sTTIs.
Proposal 6: For UL sTTI SPS, the CS for DMRS is indicated to a UE as part of the SPS configuration. The CS for DMRS field in the sDCI is still set in a specific manner, and be used for validation.
Proposal 7: In case of collision between non-SPS PUSCH and SPS sPUSCH in a subframe of a given carrier, the UE shall transmit SPS sPUSCH and drop/stop non-SPS PUSCH.
· HARQ-ACK of non-SPS PUSCH/PUCCH is transmitted via SPS sPUSCH.
· CSI of non-SPS PUSCH/PUCCH is dropped.
Proposal 8: In case of collision between SPS PUSCH and non-SPS sPUCCH in a subframe of a given carrier, the UE shall transmit non-SPS sPUCCH, and drop/stop SPS PUSCH transmission.
· [bookmark: _GoBack]HARQ-ACK of SPS PUSCH is transmitted via non-SPS sPUCCH.
· CSI of SPS PUSCH is dropped.



3/3
