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1 Introduction
Agreement has been reached to allow a UE to be configured with both PUCCH and sPUCCH resources where it is currently left up to UE implementation to determine how these resources will be used when uplink data becomes available in its uplink buffer. This document proposes a specific UE strategy for using its allocated PUCCH and sPUCCH resources based on whether or not it can consider the sPUCCH and PUCCH as providing equally reliable communications.
2 Discussion
2.1
Concerns with Current Approach
At present the UE can use an implementation specific decision process for determining whether it should use PUCCH or sPUCCH to inform the network that it has uplink data in its buffer. This approach does not require that a UE take into account the possibility that sPUCCH coverage may be worse than PUCCH coverage at any given location in a serving cell. The following example of a UE implementation demonstrates the negative impact that can result from this approach: 
· Assume that a UE configured with only PUCCH transmits SR thereon up to K times without success (i.e. a valid grant is not received) before it triggers fallback.
· A UE configured with both PUCCH and sPUCCH transmits on the first available SR resource up to M times before triggering fallback but must still transmit SR on the PUCCH up to K times before fallback is triggered.
· This requires that M is larger than K to ensure that probability of successful SR transmission is not affected by poor sPUCCH coverage (e.g. the UE experiences a downlink coverage that is less than 9dB above the maximum coupling loss allowed for its serving cell). 

· However, if sPUCCH coverage is sufficiently robust (e.g. the UE experiences a downlink coverage that is 9dB or more above the maximum coupling loss allowed for its serving cell) then the performance of the sPUCCH can be considered as being equal to that of the PUCCH.
· As such, when sPUCCH and PUCCH provide equal performance, a UE will effectively make up to M equally robust SR transmissions (where M is larger than K) and thereby experience excessive battery consumption before triggering a fallback compared to legacy operation.
2.2
Alternate Approach
An alternate approach is considered whereby a UE configured with PUCCH and sPUCCH resources receives a new parameter sPUCCHthresh as part of system information (e.g. sent as part of SIBX) that it uses to identify the downlink coverage level of the PDCCH which, if met or exceeded, allows it to consider the sPUCCH performance as being equal to the performance of the PUCCH. The following is an example of a UE implementation that takes into account this new parameter:

· If the downlink coverage of the serving cell meets or exceeds the coverage level indicated by sPUCCHthresh then a total of X1 failed SR transmissions on any combination of PUCCH or sPUCCH will trigger fallback.

· If the downlink coverage of the serving cell is less than the coverage level indicated by sPUCCHthresh then a total of X2 failed SR transmissions on any combination of PUCCH or sPUCCH will trigger fallback wherein at least Y1 of the X2 SR transmissions must be sent on PUCCH. 

· The value of Y1 can be optionally included as part of system information (e.g. in SIBX) and if excluded from system information its value defaults to K where K is the legacy value used for the maximum number of SR transmissions that can be made on the PUCCH before fallback is triggered.
2.3
Advantages of Alternate Approach
The alternate approach described herein allows a UE to experience improved battery conservation and an improved overall delay performance for a pending uplink data transmission whenever fallback becomes necessary.
3 Proposal
Provide Rel-15 support for an approach whereby a UE configured with PUCCH and sPUCCH resources receives a new parameter sPUCCHthresh as part of system information (e.g. sent as part of SIBX) that it uses to identify the downlink coverage level of the PDCCH which, if met or exceeded, allows it to consider the sPUCCH performance as being equal to the performance of the PUCCH. The UE can then use an implementation specific approach for SR transmissions that takes into account whether or not the sPUCCH performance is equal to that of the PUCCH. 
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