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Introduction
In RAN2#99 meeting, the following agreements for SPS for short TTI were made:
	Agreements:
-	RAN2 sees benefits to support SPS for short TTI
-	Same LCP restriction as dynamic grant will apply for SPS grant.   
-	sTTI SPS intervals are configured by RRC. New sTTI-based interval values are introduced. The minimum value of 1 sTTI is supported.  Other values are FFS.  
-	In DL/UL SPS with asynchronous HARQ, the HARQ process ID is derived from the sTTI-number (index of sTTI within subframe).  Details are FFS
-	Send LS to RAN1 to indicate RAN2 desire to support SPS and agreements.  Ask the feasibility of SPS activation/deactivation for sTTI



[bookmark: _Ref178064866]In this contribution, we address RAN2 LS [1] to RAN1 about feasibility of SPS activation/deactivation for sTTI.
Discussion
LTE provides the option to configure semi-persistent scheduling (SPS). With SPS, the UE/eNB is configured to transmit on pre-allocated resources. For instance, when UL data arrives, the UE can start transmission immediately according to the SPS resources. SPS resources are configured with RRC, and (re)activated/deactivated via  (e)PDCCH.
To support SPS on sTTI, the legacy procedure is reused. A UE shall monitor sPDCCH with CRC scrambled by the SPS RNTI in sTTIs as the eNB can activate/re-activate/release SPS at any time using sDCI. 
Similar to legacy SPS, some fields in sDCI are not relevant for SPS operation (such as HARQ ID, RV, etc). 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). Accordingly, a UE shall validate a Semi-Persistent Scheduling assignment on sPDCCH/PDCCH if all the following conditions are met: 
· the CRC parity bits obtained for the sPDCCH/PDCCH payload are scrambled with user specific Semi-Persistent Scheduling C-RNTI 
· the new data indicator field is set to '0'. 
· validation bits are set to ‘0’
Validation fields include: HARQ ID, RV D/UL DMRS presence.
eNB may release SPS resources using sDCI with CRC scrambled with SPS RNTI and validation fields set to special values (e.g. all 1).

A UE configured with SPS on sTTI shall monitor sDCI  on sPDCCH/PDCCH for activation/re-activation of sTTI-SPS.
i. The CRC parity bits obtained for the sPDCCH payload are scrambled with SPS-RNTI 
ii. The new data indicator field is set to '0'. 
iii. Validation bits are set to ‘0’
A UE configured with SPS on sTTI shall monitor sDCI sPDCCH/PDCCH for deactivation of sTTI-SPS.
iv. The CRC parity bits obtained for the sPDCCH payload are scrambled with SPS-RNTI 
v. The new data indicator field is set to '0'. 
vi. Validation bits are set to ‘1’.
Unlike legacy SPS activation, 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.
If the following proposals are agreed, an LS should be send to RAN2. 
send an LS to RAN2 about the RAN1 SPS related agreements 

Conclusion
In this contribution, we address RAN2 LS [1] to RAN1 about feasibility of SPS activation/deactivation for sTTI.
Accordingly, the following proposals were made: 
1. A UE configured with SPS on sTTI shall monitor sDCI on sPDCCH/PDCCH for activation/re-activation of sTTI-SPS.
i. The CRC parity bits obtained for the sPDCCH payload are scrambled with SPS-RNTI 
ii. The new data indicator field is set to '0'. 
iii. Validation bits are set to ‘0’
A UE configured with SPS on sTTI shall monitor sDCI on sPDCCH/PDCCH for deactivation of sTTI-SPS.
iv. The CRC parity bits obtained for the sPDCCH payload are scrambled with SPS-RNTI 
v. The new data indicator field is set to '0'. 
vi. Validation bits are set to ‘1’.

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.
send an LS to RAN2 about the RAN1 SPS related agreements 
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