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Introduction
The following agreements were made after the email discussion on SPS details [1].

	Agreements:
· SPS validation of activation/release of assignment for sPDSCH/sPUSCH is supported.
· 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.
· 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
· The 2-bit SPUCCH resource indication field is used to indicate one of the four resources/resource groups configured by higher layer as the sPUCCH resource for HARQ-ACK feedback to SPS sPDSCH.
· 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 PUSCHis dropped.
· The SPS intervals for sPDSCH/sPUSCH can be 1 sTTI minimally and 40ms maximally 
· FFS on exact list of SPS intervals
· Send RAN2 LS to indicate the agreements of support on SPS validation for sTTI traffic and SPS intervals.




[bookmark: _Ref178064866]In this contribution, we address the remaining issues related to SPS activation/deactivation for sTTI.
Discussion
SPS validation 
According to an agreement, UE shall monitor at least sPDCCH of sTTI#1 to #5 for validation of a sDCI with SPS assignment for sPDSCH and sPUSCH. The motivation to exclude activation/deactivation of SPS on sTTI#0 is not clear. It was pointed out that the decision to include sTTI#0 depends on RAN2 decisions on whether SPS and sSPS can be active at the same time. sSPS and SPS are activated using different sDCI. However, this does not put additional complexity or blind decoding requirements at the UE side since the UE is anyway monitoring sDCI for dedicated scheduling in sTTI#0.
UE shall monitor sPDCCH of sTTI#0 to #5 for validation of a sDCI with SPS assignment for sPDSCH and sPUSCH
Validation fields 
Similar to legacy SPS, some fields in sDCI are not relevant for SPS operation. Those special fields (we will refer to as validation fields) should be used to differentiate between activation and deactivation of SPS resources (e.g all set to 0 for activation, all set to 1 for deactivation). The validation fields include at least HARQ process and RV.
The Special fields for Semi-Persistent Scheduling Activation control channel Validation include at least HARQ process ID and RV. 
· Other fields can still be considered after the sDCI fields discussions are finalized. 
Enhancements to legacy SPS
sTTI SPS enables more use cases than that targeted by legacy SPS (such as VOIP traffic). legacy SPS can be extended to better suit the new use cases.
For low latency purposes, the most significant bit (MSB) of modulation and coding scheme field (MCS) should not be fixed to zero. The eNB can choose any possible MCS index. 
For SPS on sTTI, the most significant bit of MCS field is not fixed to zero. 
In current 3GPP specs, DMRS-cyclic shift is hardcoded for SPS. Thereby, the eNB has no means to differentiate the transmissions of the UEs with overlapping resources since they use the same DMRS-cyclic shift. Accordingly, contention-based access had not been standardized for LTE as part of the Rel-14.
However, for sTTI, given the large resource allocation granularity very limited number of UEs can be configured with non-overlapping resources over the whole bandwidth. At low load situations, where latency matters the most and the contention is minimum, it might be beneficial to allocate the same UL/DL resources to multiple UEs. In this situation assigning different DMRSs for different UEs can help the eNB differentiate the transmissions of the UEs.
SPS on sTTI supports DMRS with CDM (cyclic shift and OCC) based presence detection.

Power Control 
One straight forward way is to use the legacy power control of SPS by sending TPC command using format 3/3A. However, format 3/3A is sent on common search space that is not supported on sPDCCH. To simple alternatives can be considered: 
· use the TPC in the SPS activation grant, one down side of this approach is that TPC command require reactivation of SPS followed by MAC confirmation 
· reuse the content of DCI format 3/3A also for sTTI. The bits for a given UE in DCI format 3/3A could simply apply to both 1ms TTI SPS and sTTI SPS.
If RAN2 decides that SPS cannot be activated on both 1ms TTI and sTTI concurrently, use the content of DCI format 3/3A for sTTI SPS based sPUSCH transmission. The bits for a given UE in DCI format 3/3A could simply apply to sTTI SPS instead of 1ms TTI SPS.
If RAN2 decides that SPS can be activated on both 1ms TTI and sTTI concurrently, use the TPC in the SPS activation grant only. DCI format 3/3A only applies to 1ms TTI SPS.

DMRS for sPDSCH/sPUSCH scheduled by SPS
DL DMRS
For DL SPS with periodicity of 1 sTTI, there is a possibility to share DMRS across consecutive sTTIs. The 1 bit in sDCI is used to indicate the DMRS pattern within two consecutive sTTIs, e.g. 
Table 1  DMRS pattern within two consecutive sTTIs for DL SPS
	DMRS pattern

	R|R

	R|D


Note: | denotes the boundary of sTTI. wherein 'R' denotes a sTTI with DMRS and 'D' represents a sTTI has no DMRS.
The fact that the eNB configures 1 sTTI periodicity does not mean the eNB will send in every sTTI. The eNB transmits only when there is data in buffer otherwise skips padding. if the eNB transmits in one sTTI only, then the transmission must contain DMRS. For this to work, every transmission after a gap (i.e. no DL transmission in previous sTTI) or a sTTI that does not contain DMRS must contain DMRS. The eNB can then share the DMRS with the next sTTI if it carries PDSCH to the same UE. 
DMRS sharing for DL SPS with 1 sTTI periodicity is supported 
i. The 1 bit is to indicate the DMRS pattern within two consecutive sTTIs
UL DMRS
UL DMRS sharing is considered even more crucial than the DL DMRS since UL DMRS overhead is more significant. 
Similar to the DL case, a UE configured with 1 sTTI periodicity does not mean the UE will send in every sTTI. The UE transmits only when there is data in buffer otherwise skips padding. The DMRS sharing option should also consider the case when the UE is transmitting for 1 sTTI only. In the latter case, the transmission must include DMRS. The start of the UL sTTI burst will also contain DMRS as well irrespective of the sTTI index. 
This means if the UE is configured with 1 sTTI periodicity and for example (RD_|DD) the DMRS pattern would be as follows: 
            
	UE transmits for a full subframe       starting from sTTI#0
	RDD|DD|RD|DD|RD|RDD

	starting from sTTI#1
	        |RD|DD|RD|DD|RDD

	starting from sTTI#2
	               |RD|DD|RD|RDD

	starting from sTTI#3
	                      |RD|DD|RDD

	starting from sTTI#4
	                            |RD|RDD



From eNB perspective, there is no fixed DMRS pattern, it all depends on when the UE starts transmission and for how long, and that is the reference point.  Thereby, the eNB needs to either detect between different patterns or keep in memory if the previous sTTI contained DMRS. This is more complex and this optimization is maybe not really required for sTTI SPS.
DMRS sharing for UL SPS with 1 sTTI periodicity can be considered if the added complexity at the eNB side is justified. 
Conclusion
In this contribution, we address remaining issues related to SPS activation/deactivation for sTTI.
Accordingly, the following proposals were made: 
1. UE shall monitor sPDCCH of sTTI#0 to #5 for validation of a sDCI with SPS assignment for sPDSCH and sPUSCH
The Special fields for Semi-Persistent Scheduling Activation control channel Validation include at least HARQ process ID and RV. 
· Other fields can still be considered after the sDCI fields discussions are finalized. 
For SPS on sTTI, the most significant bit of MCS field is not fixed to zero. 
SPS on sTTI supports DMRS with CDM (cyclic shift and OCC) based presence detection.
If RAN2 decides that SPS cannot be activated on both 1ms TTI and sTTI concurrently, use the content of DCI format 3/3A for sTTI SPS based sPUSCH transmission. The bits for a given UE in DCI format 3/3A could simply apply to sTTI SPS instead of 1ms TTI SPS.
If RAN2 decides that SPS can be activated on both 1ms TTI and sTTI concurrently, use the TPC in the SPS activation grant only. DCI format 3/3A only applies to 1ms TTI SPS.
DMRS sharing for DL SPS with 1 sTTI periodicity is supported 
i. The 1 bit is to indicate the DMRS pattern within two consecutive sTTIs
DMRS sharing for UL SPS with 1 sTTI periodicity can be considered if the added complexity at the eNB side is justified. 
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