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1. Introduction

As an outcome of email approval [90b-LTE-16], the following agreements were made [1]:

	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: 

The SPS intervals for sPDSCH/sPUSCH can be 1 sTTI minimally and 40ms maximally 

· FFS on exact list of SPS intervals

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

· HARQ-ACK of non-SPS PUCCH is transmitted via SPS sPUSCH. 

· CSI of non-SPS PUCCH is dropped.

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

Agreement:

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 this contribution, we discuss various issues to support sTTI SPS.
2. Discussion
In order to support sTTI SPS, various aspects should be addressed. One is regarding sTTI SPS assignment. Our preference is that SPS with 1ms TTI is activated/released by DCI while SPS with sTTI is activated/released by sDCI. This implies that a UE needs to monitor sPDCCH in sTTI#1 to sTTI#5 for validation of a sDCI with SPS assignment for sPDSCH and sPUSCH, and that a UE also needs to monitor PDCCH in sTTI#0 for validation of a sDCI with SPS assignment for sPDSCH and sPUSCH. 
Proposal 1: A UE shall monitor PDCCH in sTTI#0 for validation of a sDCI with SPS assignment for sPDSCH and sPUSCH.
For activation/release of sTTI SPS, the legacy rule can be reused mostly unless any essential problem/need is found. Considering the current situation that sDCI contents are not settled yet, it would be difficult to make the robust proposal, however, the following conditions can be taken into account for activation/release of sTTI SPS:
	Activation
	TPC command for scheduled sPUSCH (in UL sDCI): set to ‘00’

Cyclic shift DM RS (in UL sDCI): set to ‘000’

Moduation and coding scheme (in both UL and DL sDCI): MSB is set to ‘0’

HARQ process number (in both UL and DL sDCI): set to all ‘0’s

RV (in both UL and DL sDCI): set to ‘00’

	Release
	TPC command for scheduled sPUSCH (in UL sDCI): set to ‘00’

Cyclic shift DM RS (in UL sDCI): set to ‘000’

Moduation and coding scheme (in both UL and DL sDCI): set to all ‘1’s

HARQ process number (in both UL and DL sDCI): set to all ‘0’s

RV (in both UL and DL sDCI): set to ‘00’

Resource block assignment (in both UL and DL sDCI): set to all ‘1’s


Proposal 2: For activation/release of sTTI SPS, the following special fields can be taken into account:
· For activation

· TPC command for scheduled sPUSCH (in UL sDCI): set to ‘00’

· Cyclic shift DM RS (in UL sDCI): set to ‘000’

· Moduation and coding scheme (in both UL and DL sDCI): MSB is set to ‘0’

· HARQ process number (in both UL and DL sDCI): set to all ‘0’s

· RV (in both UL and DL sDCI): set to ‘00’

· For release

· TPC command for scheduled sPUSCH (in UL sDCI): set to ‘00’

· Cyclic shift DM RS (in UL sDCI): set to ‘000’

· Moduation and coding scheme (in both UL and DL sDCI): set to all ‘1’s

· HARQ process number (in both UL and DL sDCI): set to all ‘0’s

· RV (in both UL and DL sDCI): set to ‘00’

· Resource block assignment (in both UL and DL sDCI): set to all ‘1’s

One issue which needs to be also taken into account is how to perform power control of sPUCCH corresponding to SPS sPDSCH (also of sPUSCH in SPS operation). As there is no common search space for sDCI, it is not straightforward to send TPC command for sPUCCH corresponding to SPS sPDSCH via sDCI. If we are to support sharing TPC command between PUCCH for 1ms SPS and sPUCCH for sTTI SPS by using DCI format 3/3A, how this would work in practice is questionable considering the motivation when we adopt separate closed-loop power adjustment with separate TPC commands between 1ms TTI PUSCH/PUCCH and sTTI sPUSCH/sPUCCH. 

Thus, one possible approach is to send TPC command for sTTI by using legacy DCI format 3/3A and to additionally inform UE of TTI length to be used for TPC command. Alternatively, the separate RNTI can be defined for sTTI SPS operation (e.g., TPC-sPUSCH-RNTI/TPC-sPUCCH-RNTI). In this case, there can be one DCI format 3/3A whose CRC bits are scrambled with TPC-PUSCH-RNTI/TPC-PUCCH-RNTI and another DCI format 3/3A whose CRC bits are scrambled with TPC-sPUSCH-RNTI/TPC-sPUCCH-RNTI. The UE-specific sDCI for power control of “SPS sPUSCH” or “sPUCCH for SPS sPDSCH” can be also taken into account, which however may result in crowded sDCI transmission.  
Proposal 3: For power control of “SPS sPUSCH” or “sPUCCH corresponding to SPS sPDSCH”, sending TPC command for sTTI by DCI format 3/3A and informing UE of TTI length to be used for TPC command can be taken into account. Alternatively, separate RNTI for DCI format 3/3A can be considered for power control of 1ms TTI SPS operation and sTTI SPS operation. 
	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


Regarding collision between non-SPS PUSCH and SPS sPUSCH in the same subframe on a given carrier, the common collision handling of TTI and sTTI like above agreements would be preferred regardless of combinations of UL SPS/non-SPS channels with different TTI lengths since collision will not happen very often and different handling depending on different channel combinations would be eventually more complicated. Moreover, considering the case where the periodicity of SPS sPUSCH is set to shorter than a subframe (e.g., 1 sTTI), if non-SPS PUSCH collided with SPS sPUSCH in a subframe is prioritized, all SPS sPUSCH transmissions within the subframe will be dropped, which seems inefficient. 
Proposal 4: In case of collision between non-SPS PUSCH and SPS sPUSCH in the same subframe on a given carrier, the UE shall transmit SPS sPUSCH transmission and drop/stop non-SPS PUSCH transmission

· HARQ-ACK of non-SPS PUSCH is transmitted via SPS sPUSCH. 

· CSI of non-SPS PUSCH is dropped.
3. Conclusion
In this contribution, we discussed some issues related to sTTI SPS. Based on the above discussions, we have the following proposals:
Proposal 1: A UE shall monitor PDCCH in sTTI#0 for validation of a sDCI with SPS assignment for sPDSCH and sPUSCH.

Proposal 2: For activation/release of sTTI SPS, the following special fields can be taken into account:

· For activation

· TPC command for scheduled sPUSCH (in UL sDCI): set to ‘00’

· Cyclic shift DM RS (in UL sDCI): set to ‘000’

· Moduation and coding scheme (in both UL and DL sDCI): MSB is set to ‘0’

· HARQ process number (in both UL and DL sDCI): set to all ‘0’s

· RV (in both UL and DL sDCI): set to ‘00’

· For release

· TPC command for scheduled sPUSCH (in UL sDCI): set to ‘00’

· Cyclic shift DM RS (in UL sDCI): set to ‘000’

· Moduation and coding scheme (in both UL and DL sDCI): set to all ‘1’s

· HARQ process number (in both UL and DL sDCI): set to all ‘0’s

· RV (in both UL and DL sDCI): set to ‘00’

· Resource block assignment (in both UL and DL sDCI): set to all ‘1’s

Proposal 3: For power control of “SPS sPUSCH” or “sPUCCH corresponding to SPS sPDSCH”, sending TPC command for sTTI by DCI format 3/3A and informing UE of TTI length to be used for TPC command can be taken into account. Alternatively, separate RNTI for DCI format 3/3A can be considered for power control of 1ms TTI SPS operation and sTTI SPS operation. 
Proposal 4: In case of collision between non-SPS PUSCH and SPS sPUSCH in the same subframe on a given carrier, the UE shall transmit SPS sPUSCH transmission and drop/stop non-SPS PUSCH transmission

· HARQ-ACK of non-SPS PUSCH is transmitted via SPS sPUSCH. 

· CSI of non-SPS PUSCH is dropped.
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