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1. Introduction

In the last meeting, we have the following agreements. The first one is related to skip uplink grants if there is no data available for transmission and the second one is regarding introduction of new SPS periodicities smaller than the current values. In this document, we will further discuss the relevant impacts on the current agreements and specification.
	Agreements
1
It is beneficial to allow UEs to skip (most) dynamic and configured uplink transmissions if no data is available for transmission (the UE still sends the regular MAC CE, if any). The eNB may enable this by RRC dedicated signalling.

2
A shorter SPS interval (1 TTI) should be supported


2. Discussion 
The SPS interval

It has been agreed to support shorter SPS periodicities like 1 TTI. Here we further discuss the possible values. If the shortest SR periodicity is configured, which is 1 ms, the shortest period between uplink data arrival and transmission of the uplink data would be 5 ms. 2 ms for sending SR on PUCCH and scheduling UL grant and 4 ms for sending UL data as shown in Figure 1.
Observation 1:  If UL SPS periodicity is larger than and equal to 6 ms, it is meaningful to use SR on PUCCH with 1ms periodicity; otherwise using UL SPS is sufficient.
Proposal 1:  The newly introduced UL SPS periodicity should be less than 6 ms. It could be 1, 2, 5 ms.
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Figure 1

Skipping UL grants

Assumed that UL SPS is configured and activated, if there is no data available for transmission, UE could skip most transmissions. The following options show how the UE skip the configured grants even if there is no data available for transmission. The illustration of these options is shown in Figure 2.
Option 1:
 Skip all except for the first transmission indicated with PDCCH activating UL SPS. [2]
Option 2:  Periodically using the UL SPS grant. [3]
Option 3:  Skip all but send a positive acknowledgement for the PDCCH activating the UL SPS.

Option 4:
 Skip all.
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Figure 2

Compared to these options, it seems good to adopt option 1 and 3 because both of them could save more power to avoid sending many MAC PDUs with all padding bits. Besides, both option 1 and 3 can also avoid missing detection of PDCCH activating UL SPS. 
Proposal 2:  Adopt Option 1 or 3 to skip most configured grants if no data is available for transmission.
	Options  

Impacts
	Option1

(only send the first transmission)
	Option 2

(periodically using the UL SPS grant)
	Option 3

(Skip all 

but send an ACK)
	Option 4

(Skip All)

	Detection of PDCCH missing
	Good
	Normal
	Good
	Bad

	Power consumption
	Good
	Normal
	Good
	Good

	RAN 1 impact

(Spec change)
	No
	No
	Small
	No
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Solutions for latency reduction

8.1
Semi-Persistent Scheduling

With current Semi-Persistent Scheduling (SPS), the eNodeB may configure SPS periodicity via dedicated RRC signalling. Current minimum SPS periodicity is 10ms. Supporting a SPS periodicity of 1TTI is beneficial as this may reduce the latency of initial UL transmissions. This would allow UL transmission in consecutive subframes. Considering the shortest SR interval with 1 ms, it is also beneficial to support the SPS periodicity of TTI smaller than 6 TTI like 2 or 5 TTI.
8.2
UL Grant reception

In current specifications, the UE sends a MAC PDU containing a MAC CE for padding BSR and optionally padding bits in response to an allocated UL dynamic or configured grant even if no data is available for transmission in the UE buffer and no other regular MAC CE is needed to be sent. It is beneficial to allow UEs to skip (most) dynamic and configured uplink grants if no data is available for transmission. With frequent UL grants, allowing skipping UL grants may decrease UL interference and improve UE battery efficiency. The UE will continue to send one or more regular MAC CE(s), if any. The eNB may enable skipping UL grants by RRC dedicated signalling. There are several ways for UE to skip configured UL grants and avoid missing detection of activating UL SPS like only sending the first transmission using the configured grant or sending an ACK for detection of activating UL SPS. 


3. Conclusion
In this document, we further discuss the impacts on the length of SPS periodicities and how to skip the configured grants.
Proposal 1:     The newly introduced UL SPS periodicity should be less than 6 ms. It could be 1, 2, 5 ms.
Proposal 2:    Adopt Option 1 (i.e. only sending the first transmission) or Option 3 (i.e. sending an ACK for detection of activating UL SPS) to skip most configured grants if no data is available for transmission.
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