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1 Introduction
At the RAN1#90 meeting, the following agreements and working assumptions related to sPUCCH were achieved [1]:

Agreement:
· When positive SR and HARQ-ACK are to be transmitted on 1-slot sPUCCH in the same sTTI,

· For sPUCCH format carrying up to 2 bits HARQ-ACK , HARQ-ACK is transmitted on sPUCCH resource for SR;

· For sPUCCH format carrying more than 2 bits HARQ-ACK, SR and HARQ-ACK are transmitted on sPUCCH resource for HARQ-ACK.
· When there is negative SR:

· For sPUCCH format carrying up to 2 bits HARQ-ACK , HARQ-ACK is transmitted on sPUCCH resource for HARQ-ACK;

· For sPUCCH format carrying more than 2 bits HARQ-ACK, SR and HARQ are transmitted on sPUCCH resource for HARQ-ACK.
· When positive SR and 1-bit HARQ-ACK are to be transmitted on 2/3-symbol sPUCCH in the same sTTI, one of the options can be supported:

· Two sPUCCH resources are configured for SR+HARQ and two sPUCCH resources are configured for only HARQ.

Agreement:
· In case of collision between PUCCH format 1/1a/1b/3 and sPUCCH in the same subframe on a given carrier for a UE

· The UE shall transmit sPUCCH

· In case of collision between PUCCH format 1/1a/1b/3 and sPUCCH in the same subframe on a given carrier for a UE

· The UE, should attempt drop/stop, as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 1/1a/1b/3
· The UE should strive to drop the PUCCH at a slot boundary before the start of the sPUCCH transmission.
· The UE shall not resume the dropped/stopped transmission

· In case of collision between PUCCH and sPUCCH in the same subframe on a given carrier for a UE

· HARQ-ACK of PUCCH is transmitted on 1-slot sPUCCH 

1. Spatial bundling of HARQ-ACK of PUCCH is applied when configured

2. No new higher layer signaling for spatial bundling is added. Existing signaling is re-used for the collision case.

· HARQ-ACK of PUCCH is transmitted on 2/3-os sPUCCH 

1. Spatial bundling of HARQ-ACK of PUCCH is applied

2. FFS on other bundling

· FFS: How to resolve ambiguity between UE and eNB on reported HARQ-ACK.

In the RAN2#98 meeting [2], it was agreed that
· Both sPUCCH and PUCCH can be configured for a UE for a single cell.  FFS which resource it uses to send the SR and under which conditions if both are configured.
In the RAN2#99 meeting [3], it was agreed that

· A restriction similar to LCP restriction can be used to determine SR configuration to logical channel mapping.

· In the case of overlapping occasions of sPUCCH and PUCCH, it is left up to UE implementation which of sPUCCH or PUCCH SR resources to send SR on when SR can be sent on both PUCCH and sPUCCH.  In case of non-overlapping SR occastions, the UE can transmit on the earliest SR occasion.  The UE doesn’t transmit on both sPUCCH and PUCCH simultaneously.   
The contribution mainly discusses SR related issues, including SR design for sTTI and multiplexing of SR and other UCI types.
2 Discussion
2.1 SR design
In legacy LTE system, SR is used for requiring UL-SCH resource. Once eNB receives the SR, normally it will allocate UL-SCH resource for BSR transmission first, and then further allocate UL-SCH resource for UL data transmission based on BSR content. Based on latest agreements for sTTI, sPUCCH would support SR transmission. According to the agreements in the RAN1#84bis meeting, a UE can be dynamically scheduled with PUSCH and/or sPUSCH. That is, SR transmission for both PUSCH and sPUSCH may be needed for a UE capable of operating sTTI. According to the agreements in RAN1#90 meeting, SR and HARQ-ACK can be transmitted on PUCCH simultaneously in the sTTI. According to the agreement in RAN2#98 meeting, both sPUCCH and PUCCH can be configured for a UE for a single cell. According to the agreement in RAN2#99 meeting, a restriction similar to LCP restriction can be used to determine SR configuration to logical channel mapping, this means that SR for one logical channel that is associated to TTI length will be used for SR design. Hence, there are two options for SR procedure for PUSCH and sPUSCH.
· Option 1: Single SR procedure for both PUSCH and sPUSCH  
For option 1, SR can be transmitted on either PUCCH or sPUCCH if logical channel is associated to sTTI and TTI both.. No matter whether SR is transmitted on sPUCCH or PUCCH, it can be used for request resource for both PUSCH and sPUSCH. One alternative is that BSR is used to differentiate request for PUSCH or sPUSCH. In this case, once eNB receives a SR, it will allocate either PUSCH or sPUSCH for BSR transmission, and then further allocate the resource for sPUSCH or PUSCH according to the BSR content. 
· Option 2: Separate SR procedure for both PUSCH and sPUSCH  
For option2, SR can be transmitted on PUCCH if logical channel is only associated TTI, or SR can be transmitted on sPUCCH if logical channel is only associated to sTTI. Furthermore, in order to reduce the latency of SR procedure, for example, SR for logical channel with sTTI is coming at the time with resource of PUCCH, one alternative is that SR information or different SR resources with same TTI length is used to differentiate PUSCH or sPUSCH.
Considering that LCP restriction can be used to determine SR configuration to logical channel mapping, above two options could be consider  for SR transmission, furthmore, SR information or different SR resources with same TTI length is used to differentiate PUSCH or sPUSCH.
Proposal 1: For SR transmission for a UE capable of operating sTTI, the following options can be considered:  
· Option 1: Single SR procedure for both PUSCH and sPUSCH
· Option 2: Separate SR procedure for both PUSCH and sPUSCH
In legacy LTE, resource of SR is determined by parameters sr-ConfigIndexes in time domain and sr-PUCCH-ResourceIndexes in frequency domain, the sr-ConfigIndexes determines SR period and the SR position in the period. In sTTI, how to configure SR resource needs further study. For example, sTTI length and sTTI index may need to be considered as periodicity of SR. 
2.2 Multiplexing of SR and other UCI type(s)
From the above discussion, SR could be transmitted on sPUCCH and/or PUCCH. Besides, the uplink control channel carrying other UCI, e.g., HARQ-ACK, is PUCCH or sPUCCH, which may depend on DL-SCH transmission time length. For example, the HARQ-ACK feedback of PDSCH corresponds to PUCCH and the HARQ-ACK feedback of sPDSCH corresponds to sPUCCH. Hence, there is one scenario that the resource of SR has the different time lengths from other UCI, e.g., HARQ-ACK.
2.2.1 Different TTI length between SR and other UCI type(s)
The collision of PUCCH and sPUCCH would happen. For SR, it contains two cases: SR in sTTI collides with PUCCH, or SR in legacy TTI collides with sPUCCH. 
As agreement of RAN1#90 meeting, for the collision of PUCCH and sPUCCH, sPUCCH(s) should be transmitted and PUCCH is dropped or stopped colliding slot(s) of PUCCH or entire PUCCH. Furthermore, in case of collision between PUCCH and sPUCCH in the same subframe on a given carrier for a UE, HARQ-ACK of PUCCH is transmitted on sPUCCH.

However, in the case of collision between HARQ-ACK of PUCCH and SR of sPUCCH, the HARQ-ACK of PUCCH may not piggyback on sPUCCH. For sequence-based 2/3-os sPUCCH, it is impossible to support more than 2 bits HARQ+ SR. For DMRS-based 2/3-os sPUCCH, UE may have no indicated sPUCCH resource to carry HARQ-ACK of PUCCH since there is no DL grant of sPDSCH. Besides, for 7-os sPUCCH, the UE may also have no sPUCCH resource similar with DMRS-based 2/3-os sPUCCH. Hence, in the case of collision between PUCCH and sPUCCH in the same subframe on a given carrier for a UE, we slightly prefer to guarantee the HARQ-ACK on PUCCH.

Proposal 2: In the case of collision between HARQ-ACK of PUCCH and SR only of sPUCCH in the same subframe on a given carrier for a UE, the HARQ-ACK of PUCCH is transmitted on PUCCH. FFS handling of SR.
Based above discussion, the sPUCCH resource could be indicated by sDCI in the case of collision between HARQ-ACK of sPUCCH and SR of PUCCH. Therefore, the HARQ-ACK will be transmitted on sPUCCH with possible SR for low latency HARQ-ACK transmission. 
Proposal 3: In the case of collision between SR only of PUCCH and HARQ-ACK of sPUCCH in the same subframe on a given carrier for a UE, the HARQ-ACK of sPUCCH is transmitted on sPUCCH. FFS handling of SR.
3 Conclusion

In this contribution, SR related issues are discussed, including SR design for sTTI and multiplexing of SR and other UCI types. Based on the discussion, we have the following proposals
Proposal 1: For SR transmission for a UE capable of operating sTTI, the following options can be considered:  

· Option 1: Single SR procedure for both PUSCH and sPUSCH
· Option 2: Separate SR procedure for both PUSCH and sPUSCH
Proposal 2: In the case of collision between HARQ-ACK of PUCCH and SR only of sPUCCH in the same subframe on a given carrier for a UE, the HARQ-ACK of PUCCH is transmitted on PUCCH. FFS handling of SR.
Proposal 3: In the case of collision between SR only of PUCCH and HARQ-ACK of sPUCCH in the same subframe on a given carrier for a UE, the HARQ-ACK of sPUCCH is transmitted on sPUCCH. FFS handling of SR
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