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1 Introduction

Last RAN2 meeting made following agreements.

	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


Besides short SPS interval, there are some areas requiring further discussion to support prescheduling on the configured resource better. This contribution addresses those issues.
2 Discussion

Implicit release 

SPS-config in the current specification is specified as below;

SPS-Config information element
-- ASN1START

SPS-Config ::=
SEQUENCE {


semiPersistSchedC-RNTI


C-RNTI




OPTIONAL,


-- Need OR


sps-ConfigDL




SPS-ConfigDL


OPTIONAL,


-- Need ON

sps-ConfigUL




SPS-ConfigUL


OPTIONAL


-- Need ON

}

SPS-ConfigDL ::=
CHOICE{


release






NULL,


setup






SEQUENCE {



semiPersistSchedIntervalDL


ENUMERATED {













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













sf128, sf160, sf320, sf640, spare6,













spare5, spare4, spare3, spare2,













spare1},



numberOfConfSPS-Processes


INTEGER (1..8),



n1PUCCH-AN-PersistentList


N1PUCCH-AN-PersistentList,



...,



[[
twoAntennaPortActivated-r10

CHOICE {





release






NULL,





setup






SEQUENCE {






n1PUCCH-AN-PersistentListP1-r10
N1PUCCH-AN-PersistentList





}




}















OPTIONAL
-- Need ON



]]


}

}
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},


p0-Persistent





SEQUENCE {




p0-NominalPUSCH-Persistent


INTEGER (-126..24),




p0-UE-PUSCH-Persistent



INTEGER (-8..7)



}

OPTIONAL,











-- Need OP



twoIntervalsConfig




ENUMERATED {true}


OPTIONAL,
-- Cond TDD


...,



[[
p0-PersistentSubframeSet2-r12

CHOICE {





release







NULL,





setup







SEQUENCE {






p0-NominalPUSCH-PersistentSubframeSet2-r12


INTEGER (-126..24),






p0-UE-PUSCH-PersistentSubframeSet2-r12



INTEGER (-8..7)





}




} 














OPTIONAL
-- Need ON



]]

}

}

N1PUCCH-AN-PersistentList ::=

SEQUENCE (SIZE (1..4)) OF INTEGER (0..2047)

-- ASN1STOP

If SPS is configured for prescheduling purpose, IEs highlighted with yellow (i.e. sps-ConfigDL, implicitReleaseAfter and twoIntervalsConfig) are not required at all.
There is no issue for optional IEs i.e. sps-ConfigDL and twoIntervalConfig. It is though not the case for implicitReleaseAfter whose presence is tied with other essential IEs like semiPersistSchedIntervalUL. 
In principle, SPS configured for prescheduling shouldn’t be implicitly released. It would be bad if SPS is released just because MAC PDU containing only e.g. PHR is transmitted over configured resource. There would be in general two types of approaches to address this issue.
1) UE ignores implicitReleaseAfter if prescheduling is intended (i.e. if skipUplinkTx is configured)

2) ENB configures highest value (i.e. e8) for implicitReleaseAfter if prescheduling is intended

It is unlikely MAC PDU containing only MAC CE is transmitted 8 times in row. In that sense, ENB based option seems good enough. 
Proposal 1: ENB configures proper value for implicitReleaseAfter to minimize unintended implicit release if prescheduling is intended 

Acknowledging SPS activation 

[1] proposed to introduce a mean to acknowledge SPS activation signal to enhance reliability by defining new MAC CE. In fact there are other ways already available to meet such purpose. One example is to apply the most robust aggregation level. Another example is to transmit SPS activation signal several times. It should also be noted that the consequence of missing SPS activation signal is that the delay of the first uplink packet may increase (if SPS activation signal is lost, SR is triggered upon arrival of the first packet and then ENB gets to know that UE has missed the SPS activation signal). Considering mission critical service is not the target of this SI, It is an acceptable problem.
Proposal 2: To not introduce a mean to acknowledge SPS activation signal

SPS in SCell

Prescheduling is a resource consuming mechanism; the availability increments with more resources and less UEs. In that sense prescheduling is more useful in small cells. The current specification allows SPS only in PCell/PSCell, which would be non-small cell. If SPS can be configured in SCell, better availability of prescheduling can be achieved. The limitation on SPS configurability is artificial and lifting the ban wouldn’t be difficult either in implementation point of view or in the specification point of view.

Proposal 3: To discuss whether to allow SPS to be configured for a normal SCell  

Handling of non-adaptive retransmission

With the short intervals like 1 ms or 2 ms, configured uplink grant for initial transmission can collide with the non-adaptive retransmission. In the current specification the configured grant for the initial transmission takes precedence to the non-adaptive retransmission which is logical because sufficient retransmission can be performed between two adjacent initial transmissions. It is not the case for prescheduling where another initial transmission comes right after the previous one, and most of the configured uplink grant for initial transmission is not used at all. In such circumstances, performing non-adaptive retransmission, if triggered, in a subframe with configured uplink grant would be more appropriate.

Proposal 4: To perform retransmission, if triggered, in a subframe where uplink grant is configured for initial transmission when skipUplinkTx is configured.     
3 Conclusion
Following proposals are made.
Proposal 1: ENB configures proper value for implicitReleaseAfter to minimize implicit release if prescheduling is intended
Proposal 2: To not introduce a mean to acknowledge SPS activation signal

Proposal 3: To discuss whether to allow SPS to be configured for a normal SCell

Proposal 4: To perform retransmission, if triggered, in a subframe where uplink grant is configured for initial transmission when skipUplinkTx is configured.

To see possible specification impacts, draft CR for 36.321 and for 36.331 are provided in [2] and [3] respectively. 
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