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Periodic Statistics Reporting in 
MTC Simulations
1. Introduction

It has been acknowledged that a clarification is needed with regard to reporting of simulation results in contributions to GERAN Improvements for Machine-type Communications [1]. Evaluation criteria and simulation assumptions have been further discussed during GERAN#49 [2] and GERAN AdHoc on the 21st of March 2011. Two issues need to be addressed that are detailed in this contribution: periodic reporting and device behaviour upon random access failure.
2. Discussion
The relevance of the periodic statistics reporting in MTC simulations assumptions and results evaluation has been considered during the discussions in GERAN#49 and GERAN MTC Telco as unnecessary higher layer related feature, which would only add complexity to the simulations. We certainly fail to understand concerns of simulator complexity with using “periodic reporting” which simply collects data in periods as oppose to all at once, as a means to truly understand what happens in the system – which is the whole purpose of making simulations in the first place. 
On the higher layers upon LLC protocol establishment between the MS and SGSN during XiD negotiation the number of retransmissions N200 (num. of retransmissions) and T200 (retransmission time out) shall be negotiated depending on the application and selected SAPI. As can be seen in the Table 9 from 3GPP TS44.064:
“Table 9: LLC layer parameter default values”
	LLC
Parameter
	SAPI 1
GMM
	SAPI 2
TOM 2
	SAPI 3
User Data 3
	SAPI 5
User Data 5
	SAPI 7
SMS
	SAPI 8
TOM 8
	SAPI 9
User Data 9
	SAPI 11
User Data 11

	Version
	0

	IOV‑UI
	0

	IOV‑I
	Note 2
	Note 2
	227 x SAPI
	227 x SAPI
	Note 2
	Note 2
	227 x SAPI
	227 x SAPI

	T200 and T201
	5 s
	5 s
	5 s
	10 s
	20 s
	20 s
	20 s
	40 s

	N200
	3
	3
	3
	3
	3
	3
	3
	3

	N201‑U
	400
	270
	500
	500
	270
	270
	500
	500

	N201‑I
	Note 2
	Note 2
	1 503
	1 503
	Note 2
	Note 2
	1 503
	1 503

	mD
	Note 2
	Note 2
	1 520
	760
	Note 2
	Note 2
	380
	190

	mU
	Note 2
	Note 2
	1 520
	760
	Note 2
	Note 2
	380
	190

	kD
	Note 2
	Note 2
	16
	8
	Note 2
	Note 2
	4
	2

	kU
	Note 2
	Note 2
	16
	8
	Note 2
	Note 2
	4
	2

	T100
	3s
	3s
	3s
	3s
	3s
	3s
	3s
	3s

	NOTE 1:
Proper LLC operation requires that timer T200 be greater than the maximum time between transmission of command frames and the reception of their corresponding response or acknowledgement frames.

NOTE 2:
This parameter applies to ABM procedures. ABM operation is not allowed for GMM, SMS, and TOM that use only UI frames for information transfer.

NOTE 3:
The default values for SAPIs 3, 5, 9, and 11 have been chosen to correspond with the four GPRS quality of service delay classes, see 3GPP TS 22.060 [3]. However, there is no fixed relationship between SAPI and delay class. The LLC layer parameters for any SAPI can be negotiated to support any QoS profile, see 3GPP TS 23.060 [5].

NOTE 4:
Proper LLC operation requires that the values for N201‑U and N201‑I are not greater than the maximum number of octets in an information field that can be transmitted or retransmitted over the Gb interface, see 3GPP TS 48.018 [12]. It is the responsibility of the SGSN to negotiate N201‑U and N201‑I to values compatible with the usage of the Gb interface.


As it can be derived from the table above there are default values already assigned to each of the SAPI and considering that LLC unacknowledged mode is the only mode used, the retransmissions triggered from the LLC layer are very likely. It is only in case of GMM signalling that the higher layer is aware of the random access failure. 
The retransmissions or successive attempts in the random access procedure as are thus a normal behaviour in the standard as well as in the real networks not necessarily triggered by the higher layers only and as such especially when evaluating the T2 scenario cannot be excluded. 

2.1 Periodic reporting

TR 43.868 already covers the results reporting in section 6.3. The output of simulations is split into three categories currently: overall MTC performance, CCCH signalling output, and PDCH traffic output. However, the TR does not mention anything about periodic reporting which had been proposed earlier [3]. In [2], a need for periodic reporting has been indicated at least for scenarios when legacy devices are subject to a synchronous event as per T2 model.
The sourcing company agrees that periodic statistics should be reported at least for simulations focusing on T2 model as they provide better information, hence allow a better understanding, about the system throughout the whole simulation time. A question is how long the reporting period should be. A reporting period of 10 seconds was used in [4]. However, it should be noted that 10 seconds reporting period may not be the best suitable for all evaluations. For the purpose of comparison, the results reported by different sources should include at least one common period. The sourcing company believes that the reporting period must not hide the effect of the T2 peak. 
Proposal 1: The reporting period for periodic reports must not hide the peak of accesses due to T2, and must be documented. 
2.2 MTC device behaviour after random access procedure failure
Two assumptions may be made regarding the MTC device behaviour after the first random access procedure fails
· MTC device refrains from successive attempts to gain access to the network; or

· MTC device performs successive attempts  
When simulation results are presented, it has to be mentioned/clarified what assumption is used. The results obtained from simulations using different assumptions about MTC behaviour cannot be directly compared in all scenarios (depending on simulation length). For example, if the reported output is a function of number of MTC devices per cell then
· A) Under the first assumption, the number of MTC devices is equal to the number of random access procedures performed during the simulation (assuming also the simulations was long enough to cover all MTC devices); or

· B) Under the second assumption, the number of random access procedures is the same or more likely greater than the number of MTC devices

It should be also noted that the successive attempts may have impacts on the overall evaluation as they consume the CCCH capacity. 
The sourcing company believes that this is mostly relevant for T2 evaluation and expects the results to differ such that under assumption A) the peak of accesses due to T2 is shorter lived than under assumption B). 
Proposal 2: It shall be always noted whether successive attempts are included in the simulations.
In order to be able to report the MTC success rate (Number of successfully received reports) when successive attempts are used, the number of attempts must be limited or other evaluation criteria should be used. In T1 scenario, MTC devices (smart meters) send reports periodically. The reporting period can define the time limit during which the MTC device continuously performs successive attempts. If the MTC device is not able to gain access from the network and successfully deliver the report until new report is generated then this is reported as MTC report failure which contributes to MTC success rates. 
Proposal 3: In T1 scenario if successive attempts are used in simulations, MTC devices may perform successive attempts until either the MTC device successfully delivers data to the network or a new data (report) is generated at the MTC device side, in which case the delivery of previous data is deemed as having failed and the MTC device initiates a new sequence of attempts with new data. The time required for MTC successes must be documented (i.e. MTC delay, as described in the TR), as well as the MTC success rate.
T2 model requires all MTC devices to finish the access before the following access take place. (TR 43.868: “NOTE: With this traffic model reporting interval is not defined since the number of devices are fixed and the access need to be finished by all devices before the following access can take place.”). If infinite number of successive attempts is used in the simulation then the MTC success rate would always reach 100%. In this case, the evaluation criteria would have to be the time needed for all MTC devices to successfully deliver data. Other approach is to limit the time or number of attempts and evaluate the MTC success rate. However, it may be impossible to find a single time limit which would be suitable for all simulation scenarios in particular if the number of MTC devices per cell varies from 500 to 1000.
Proposal 4: In T2 scenario if successive attempts are used in simulations, MTC devices may perform infinite number of successive attempts and the evaluation criteria is the time needed for all devices to successfully deliver data to the network. Alternatively, the number of successive attempts may be limited by a number of attempts or time to complete data transmission, however it may be rather difficult to find a value which would suit all simulation scenarios. The time required for MTC successes must be documented (i.e. MTC delay, as described in the TR), as well as the MTC success rate.
3. Conclusions
The usefulness of periodic statistics reporting is discussed in this document. The periodic statistics provide a better view hence understanding on the conditions in the system throughout the whole simulation.
Simulation results may differ between simulations when MTC devices are allowed or are not allowed to perform successive attempts to transmit data after the initial attempt failed. The assumption of successive attempts relates not only to application layer behaviour, which may not need to be valid for all MTC application, but it is relevant to L3 protocol as well. The sourcing company believe this assumption is very relevant to the MTC smart metering case study currently under investigation in GERAN as well as other potential MTC data applications with no tight delay requirements. 
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