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1 Introduction

The following has been agreed in RAN2#91 meeting [1]:
	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.



But the details of the SPS interval have not been well defined. Moreover the release mechanism is still under discussion. In terms of the two aspects, we would discuss further in this work.
2 Discussion
2.1 Shorter SPS interval
With SPS, the eNB 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. [2]
In case of different SPS interval (i.e., 1ms/2ms/3ms/4ms/10ms), the related UL latency and resource efficiency have been calculated in [2]. The following observation was obtained:
Observation 1. 1ms interval SPS and pre-scheduling have lowest uplink latency, but have worst resource efficiency. 

But whether to introduce the compromise SPS intervals (e.g., 2ms/3ms/4ms) or not has not been confirmed.

Proposal 1 To clarify whether other SPS intervals (e.g., 2ms/3ms/4ms) should be supported or not.
On the basis of RAN1 progress, 2/3/4 OFDM symbol TTI may be introduced in R14. But so far, shorter SPS intervals (e.g., 1TTI/1ms/2ms/3ms/4ms) with different shorter TTIs have not been assessed in terms of UL latency and resource efficiency. Based on the previous studies, the additional performance gain with shorter SPS interval in the case of shorter TTI could not be seen. For example, assume the length of TTI is 2 OFDM symbol, we do not think obvious performance gains in terms of latency reduction can be seen when SPS interval is 1TTI compared to the case when SPS interval is 2TTI. In addition, the transmission opportunities that may be allocated to other UEs are wasted to some extent. 
Proposal 2 The performance of shorter SPS interval smaller than 1ms should be assessed first in terms of UL latency and resource efficiency.

2.2 Implicit release of UL SPS resources
In legacy LTE, there are three ways for UE to release of UL SPS resources:

1) The eNB can indicate release of UL SPS resources on PDCCH. In the case the eNB would benefit from being timely aligned with the UE state on deactivated SPS resource(s). But the UE would not feedback ACK/NACK to the PDCCH.
2) The eNB can indicate release of UL SPS resources on via RRC signalling. When the received SPS-ConfigUL field is set to release, the UE would release the corresponding SPS resources and configuration.

3) The MAC entity shall clear the configured uplink grant immediately after implicitReleaseAfter number of consecutive new MAC PDUs each containing zero MAC SDUs have been provided by the Multiplexing and Assembly entity, on the SPS resource [3]. According to the current specification [4], number of empty transmissions before implicit release could be 2, 3, 4, 8.
SPS-ConfigUL ::=
CHOICE {


release






NULL,


setup






SEQUENCE {



semiPersistSchedIntervalUL


ENUMERATED {













sf10, sf20, sf32, sf40, sf64, sf80,













sf128, sf160, sf320, sf640, spare6,













spare5, spare4, spare3, spare2,













spare1},



implicitReleaseAfter



ENUMERATED {e2, e3, e4, e8},

}

}
According to the previous studies, implicit deactivation/release mechanism may not be introduced when skipped transmissions are allowed. But in our view, the principle of implicit release should be kept since it ensures the efficient use of resources. The UE knows itself better than the eNB does. Therefore when the UE buffer is predicted to be empty for a long time, the UE should have the ability to release the UL resources from resource efficiency point of view.
Similar to the current implicit release mechanism, MAC entity could clear the configured UL SPS reouces immediately after implicitReleaseAfter_skipped number of consecutive skipping. The value range of the possible introduced implicitReleaseAfter_skipped should be extended compared to the current implicitReleaseAfter due to the shorter SPS interval. If the UE wants to keep the UL SPS resources, a single transmission containing zero MAC SDUs could be used as an indication to the eNB. 
Proposal 3 Enhanced implicit UL SPS release should be considered to ensure the efficient use of resources.
3 Conclusion

Based on the discussion we propose the following:
Proposal 4 To discuss whether to introduce the compromise SPS intervals (e.g., 2ms/3ms/4ms) or not.
Proposal 5 The performance of shorter SPS interval smaller than 1ms should be assessed first in terms of UL latency and resource efficiency.
Proposal 6 Enhanced implicit UL SPS release should be considered to ensure the efficient use of resources.
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