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Pseudo CR 45.820 – Latency Objective
1
Introduction

1.1
Background Information

A study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things was approved at GERAN#62, see [1].
The study allows both for an evolution of GSM, to comply with the objectives of the study, and non-backwards compatible solutions by a new system design.

1.2
Reason for change

During the SI phase a methodology for latency evaluation has been added to the technical report clause 5.3 [2], but a corresponding objective in clause 4 is not yet in place. This pCR adds the missing objective. 
1.3
Summary of change

A latency objective of 10 s is added in sub-clause 4.1.x, that applies in the case of mobile autonomous exception reporting. This objective is currently stated in the WID [1].

The technical report [2] sub-clause 5.3.1 and annex E.2.1 has been updated to take this new objective into account.
1.4
References

[1]

GP-140421, “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things”, source VODAFONE Group Plc. GERAN#62
[2]

 “TR 45.820 v1.2.0 as basis for future work”, source Rapporteur.
pCR to 3GPP TR 45.820-v1.2.0
	First modification [New sub-clause]


4.1.X
Latency
M2M devices may in general support relaxed delay characteristics, and this may be taken into account when evaluating e.g. system capacity. 

Certain applications (e.g. alarms) may however require a reasonably strict delay profile. For devices supporting such applications a delay requirement of 10 seconds is appropriate for the uplink when measured from the application ‘trigger event’ to the packet being ready for transmission from the base station towards the core network.   
	Second modification 


5.3
Latency evaluation methodology

Applications expected to be supported on Cellular IoT are generally expected to be delay tolerant and this relaxed latency requirement should be used in the design of a system with ultralow complexity and extended coverage (in building). 
However, it is still important to understand the range of latencies that can be expected in the system for delivering Mobile Autonomous Reporting Exception reports which may be generated by alarm type applications that need to be delivered in near real time. 
The latency evaluation in this study is three fold;

· analytical calculation of latency expected for MAR exception uplink reports, 
· latency evaluation of uplink reports generated by MAR periodic in system level simulations, and,

· latency evaluation of the respective DL Application layer ACKs as part of system level simulation for capacity evaluation.
Latency analysis is not needed for the Network Command model. 

	Third modification 


5.3.1
Analytical calculation of latency for MAR exception uplink reports

Based on the assumption that exception reporting traffic will be prioritized in the system, an analytical method is used (i.e. calculation of latency using message sequence charts) under three different coverage conditions: GPRS reference MCL+0dB, GPRS reference MCL+10 dB and the maximum achievable coverage by the candidate technology. The latency is defined as follows:

-
Latency excludes time needed for system information (SI) reading (as this is generally not required).  
-
Latency includes the time for MS to synchronise to the network (refer to subclause 5.6). 
-
Latency includes the time for an access attempt from the device till the time to successfully receive the application layer uplink (UL) payload at the base station. 
The evaluation should be made against the study item objective of 10 seconds (see subclause 4.1.X) when taking above aspects of network synchronization, MS access attempt and payload delivery into account.
The data transmission latency is calculated as:
Latency for DATA transmission = T Synchronization+ T Transmission + T Receiving +T Wait
· T Synchronization: The time for UE to synchronize to the network. This value depends on the coverage condition (refer to subclause 5.6). 

· T Transmission: The transmitting time for any signalling and data.

· T Receiving: The receiving time for any signalling and data. It should be highlighted that the valid scheduling information receiving such as USF belonging to the UE which is not included in an obvious signalling should be taken into account. 
The time for transmission and receiving is limited by 
the payload of application data and signalling  as well as the 
coverage condition and consequently the MCS selected for a specific solution and BLER.
· T Wait: The time between any transmission and receiving, and also the time between two consecutive transmission or receiving. The waiting time is relevant with the scheduling mechanism for a specific solution. 
· No retransmission is assumed for signalling. For data, there is a baseline case where no retransmission is assumed. 

Editor's Note:  

-The case where data retransmission is assumed is FFS.
-Twait may or may not be relevant to a candidate solution.

	Forth modification 


5.3.2
Latency evaluation for uplink reports generated by MAR periodic

Latency evaluation is done based on MAR periodic model (See Annex E) as part of system level simulations for system capacity evaluation. 
Latency definition for MAR UL periodic reporting is as follows:

-
Latency excludes time needed for SI reading (as this is generally not required). 
-
Latency includes the time for UE to synchronize to the network (refer to Subclause 5.6). 
-
Latency includes the time for an access attempt from the device till the time to successfully receive the UL application layer payload at the base station.  
No specific latency requirement applies in this case.


	Fifth modification 


5.3.3
Latency evaluation of downlink application layer ACKs for uplink generated MAR periodic reports

Latency analysis is done for application layer DL ACK of uplink reports generated by MAR periodic model (See Annex E).  by an analytical method using the formula:

Latency for DL ACK =  T Transmission +  T Receiving + T Wait     

The start point for the latency for DL ACK is the very first signalling/data sending which is relevant to the DL ACK transmission and the end point is the time when the device has successfully received the application layer DL ACK..
- T Transmission, T Receiving and T Wait are defined in subclause 5.3.1.

- T Transmission and T Wait may or may not be relevant to a candidate solution.
No specific latency requirement applies in this case.
	End of modifications
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