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1 Introduction
This contribution is to update the KPI for services in traffic scenarios for IoT devices in Massive Internet of Things TR [1].
2 Discussion
In the last meeting in Anaheim, we just say the IoT device need to support real time service and non-real time service (data transmission service). But the supporting maximum data rates for the real time service and non-real time service are TBD. So this contribution will try to fix up the problem.
For the real time voice, we can refer and use the data rate of VoIP, which is 12.2Kbps. The below table from TR36.843 is for D2D evaluation on VoIP model.
Table A.2.1.3-1: Parameters for VoIP model
	Parameter
	Value

	Codec 
	Source rate 12.2 kbps

	Encoder frame length
	20 ms

	Voice activity factor 
	75% 

	Talk spurt 
	Exponential distribution: 

mean = 2.5 seconds

	Voice payload per speech frame during active talk
	Baseline: With header compression 41 Bytes (328 bits)
Optional: Without header compression 70 Bytes (560 bits)

	SID payload
	Not modelled

	Outage definition
	2% (may be revisited later)


For the real time video and the data transmission service, I refer some sections in the specs, which are related with date rate.

In the 36.306, the blow tables give us the maximum downlink and uplink number of DL-SCH transport block bits within a TTI for UE with all categories. Please note Category 0 is for MTC device. The maximum downlink and uplink date rate of the MTC device is 1Mbps.
Table 4.1A-1: Downlink physical layer parameter values set by the field ue-CategoryDL
	UE DL Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	DL Category 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 6
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	DL Category 7
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	DL Category 9
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	DL Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	DL Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 13
	391632
	195816 (4 layers, 256QAM)
97896 (2 layers, 256QAM)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656 (8 layers, 256QAM)
	47431680
	8

	DL Category 15
	749856-798800 (Note 3)
	149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM)
	9744384
	2 or 4

	DL Category 16
	978960 -1051360 (Note 3)
	149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	12789504
	2 or 4

	DL Category 17
	25065984
	391656 (8 layers, 256QAM)
	303562752
	8

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.
NOTE 2:
Within one TTI, a UE indicating category 0 shall be able to receive up to 1000 bits for a transport block associated with C-RNTI/Semi-Persistent Scheduling C-RNTI/P-RNTI/SI-RNTI/RA-RNTI and up to 2216 bits for another transport block associated with P-RNTI/SI-RNTI/RA-RNTI.

NOTE 3: 
The UE indicating category x shall reach the value within the defined range indicated by “Maximum number of DL-SCH transport block bits received within a TTI” of category x. The UE shall determine the required value within the defined range indicated by “Maximum number of DL-SCH transport block bits received within a TTI” of the corresponding category, based on its capabilities (i.e. CA band combination, MIMO, Modulation scheme).


Table 4.1A-2: Uplink physical layer parameter values set by the field ue-CategoryUL

	UE UL Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	UL Category 0
	1000
	1000
	No

	UL Category 3
	51024
	51024
	No

	UL Category 5
	75376
	75376
	Yes

	UL Category 7
	102048
	51024
	No

	UL Category 8
	1497760
	149776
	Yes

	UL Category 13
	150752
	75376
	Yes

	UL Category 14
	9585664
	149776
	Yes


In the 36.913, there is a section 7.1 for Peak Data Rate requirement for E-UTRA.

7.1
Peak Data Rate

The peak data rate is the maximum data rate to be supported from a system requirement viewpoint (i.e. not from radio performance requirement viewpoint) regardless of radio interface parameters such as the transmission bandwidth and antenna configuration.

Advanced E-UTRA should support significantly increased instantaneous peak data rates.

At a minimum, Advanced E-UTRA should support the key feature of IMT-Advanced which is stated in the Circular Letter from the ITU-R as "enhanced peak data rates to support advanced services and applications (100 Mbit/s for high and 1 Gbit/s for low mobility were established as targets for research)" 

The system should target a downlink peak data rate of 1 Gbps and an uplink peak data rate of 500 Mbps.
In  the 22.105, there is a section 5.3 for supporting bit rates for bearer services.

5.3
Supported bit rates

It shall be possible for one application to specify its traffic requirements to the network by requesting a bearer service with any of the specified traffic type, traffic characteristics, maximum transfer delay, delay variation, bit error ratios & data rates. It shall be possible for the network to satisfy these requirements without wasting resources on the radio and network interfaces due to granularity limitations in bit rates.

It shall be possible for one mobile termination to have several active bearer services simultaneously, each of which could be connection oriented or connectionless.

The only limiting factor for satisfying application requirements shall be the cumulative bit rate per mobile termination at a given instant (i.e. when summing the bit rates of one mobile termination’s simultaneous connection oriented and connectionless traffic, irrespective of the traffic being real time or non real time) in each radio environment:

-
At least 144 kbits/s in satellite radio environment (Note 1).

-
At least 144 kbits/s in rural outdoor radio environment.

-
At least 384 kbits/s in urban/suburban outdoor radio environments.

-
Greater than 2 Mbits/s in urban/suburban outdoor radio environments (Note 2 and 3).

-
At least 2048 kbits/s in indoor/low range outdoor radio environment. (Note 2) 

-
Greater than 2 Mbits/s in indoor/low range outdoor radio environment (Note 2 and 3).

NOTE 1:
This Peak Bit Rate may only be achieved in a nomadic operating mode.

NOTE 2:
Not supported by GERAN.

NOTE 3:
Peak instantaneous rate for UTRAN supporting HSDPA.
The proposal for the KPIs in the traffic scenarios are in the below.
3 Proposal
This document proposes to update the wording of connectivity aspects for IoT devices of Connectivity Aspects family in MIoT TR.
***************************** PROPOSED TEXT *************************

5
Use Case Families

5.2
Connectivity Aspects
5.2.2
Traffic scenarios
5.2.2.1
Traffic scenario 1 of an IoT device which is connected with network directly
The traffic scenario below is an IoT device which is connected with network directly, including IoT device and eNB belong to the same or different PLMNs.

1) The IoT device belongs to PLMN1. The eNB belongs to PLMN1.

2) The IoT device belongs to PLMN2. The eNB belongs to PLMN1. The IoT device is in the roaming case. The PLMN1 and PLMN2 have a roaming agreement.
When the IoT device is out of coverage of a relay UE (e.g., larger than [TBD]m), the IoT device is connected with the network directly. The IoT device shall support the real time service (e.g., real time voice with maximum date rate at least 12.2Kbps and/or real time video with maximum date rate at least 1Mbps) and data transmission service (e.g., maximum date rate at least 1Mbps).
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Figure 5.2.2.1: Traffic scenario1 of an IoT device which is connected with network directly
5.2.2.2
Traffic scenario 2 of an IoT device which is connected with network via a relay UE
In this scenario2, the IoT device and the relay UE belong to the same PLMN and have the same or different subscriptions. The detail scenario2 is:

1) The IoT device has subscription A with PLMN1. The relay UE has the same subscription A with PLMN1. The eNB belongs to PLMN1.

2) The IoT device has subscription A with PLMN1. The relay UE has the subscription B with PLMN1. The eNB belongs to PLMN1.

For the 3GPP RAT case:

When the IoT device is in the coverage of the relay UE (e.g., less than [TBD]m), the IoT device is connected with the network via the relay UE. The IoT device shall support the real time service (e.g., real time voice with maximum date rate at least 12.2Kbps and/or real time video with maximum date rate at least 1Mbps) and data transmission service (e.g., maximum date rate at least 1Mbps).

For the non-3GPP RAT case:

When the IoT device is in the coverage of the relay UE, the IoT device is connected with the network via the relay UE. The IoT device shall support the real time service (e.g., real time voice and/or real time video) and data transmission service.
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Figure 5.2.2.2: Traffic scenario2 of an IoT device which is connected with network via a relay UE

5.2.2.3
Traffic scenario 3 of an IoT device which is connected with network via a relay UE in the roaming case
In this scenario3, the IoT device and relay UE belong to the different PLMNs and have 2 roaming cases. One is the IoT device in the roaming case, and the other is the relay UE in the roaming case. The detail scenario3 is:

1) The IoT device has subscription A with PLMN1. The relay UE has the subscription B with PLMN2. The eNB belongs to PLMN1. The relay UE is in the roaming case.

2) The IoT device has subscription A with PLMN2. The relay UE has the subscription B with PLMN1. The eNB belongs to PLMN1. The IoT device is in the roaming case.

The PLMN1 and PLMN2 have a roaming agreement.
For the 3GPP RAT case:

When the IoT device is in the coverage of the relay UE (e.g., less than [TBD]m), the IoT device is connected with the network via the relay UE. The IoT device shall support the real time service (e.g., real time voice with maximum date rate at least 12.2Kbps and/or real time video with maximum date rate at least 1Mbps) and data transmission service (e.g., maximum date rate at least 1Mbps).

For the non-3GPP RAT case:

When the IoT device is in the coverage of the relay UE, the IoT device is connected with the network via the relay UE. The IoT device shall support the real time service (e.g., real time voice and/or real time video) and data transmission service.
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Figure 5.2.2.3: Traffic scenario3 of an IoT device which is connected with network via a relay UE in the roaming case
5.2.2.4
Traffic scenario 4 of IoT devices communication with each other in the short range communication
In this scenario4, each IoT device has the same or its own subscription. The detail scenario4 is:

1) The IoT device1, IoT device2 and IoT device3 have the same subscription A.

2) The IoT device1 has subscription A. The IoT device2 has subscription B. The IoT device3 has subscription C.

For the 3GPP RAT case:
When the IoT devices are in a coverage (e.g., less than [TBD]m), the IoT devices can communicate with each other using device to device communication using 3GPP RAT case. The IoT devices shall support the data transmission service (e.g.,  maximum date rate at least 1Mbps) for communication with each other.
For the non-3GPP RAT case:
When the IoT devices are in a coverage, the IoT devices can communicate with each other using device to device communication using non-3GPP RAT case. The IoT devices shall support the data transmission service for communication with each other.
***************************** END PROPOSED TEXT *************************
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