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1. Introduction 
The WID for Nb-IoT [1] states that for NB-IoT:

For power consumption, latency, and capacity, this evaluation will assume use of Gb interface towards the core network

RAN1 need to be able to evaluate the performance of technology proposals for NB-IoT without having to refer to the detailed functioning of the Gb interface. Hence, RAN1 should be able to perform technology evaluations based on an abstraction of the signaling associated with the Gb interface. This document describes a model of the messaging associated with mobile autonomous reporting (MAR) traffic on the Gb interface. It is proposed that RAN1 agree on a common model of the Gb interface messaging, to facilitate comparison of results from different companies. 
2. RAN1 Model of Gb Interface Messaging
The GERAN study on CIoT [2] analysis assumed a Gb interface to the core network. An example protocol flow used in [2] (for the purposes of energy consumption analysis for the NB-CIoT proposal) is shown in Figure 1. This figure shows a mixture of messages that are specific to the NB-CIoT proposal and messages that are related to the traffic model and higher layer signalling.
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Figure 1 – Protocol flow assumptions used for NB-CIoT energy consumption analysis (from TR45.820 [2] figure 7.3.6.4-1)

Based on the protocol flow used in Figure 1 and extracting the messages that are peculiar to the NB-CIoT proposal, the higher layer messages that Layer 1 needs to transport are listed in Table 1.
Table 1 – Messages exchanged for transmission of a single MAR report
	Message
	Direction
	Size

	Random access request / response[*1] 
	UL + DL
	Depends on proposal.

	UL report
	UL
	Both 50 and 200 bytes payload considered + 65 bytes overhead. Total = 115 / 265 bytes [*2]
Additional RAN layer overhead [FFS: 10 bytes] [*3]

	L2 acknowledgement
	DL
	[1 byte] [*4]

	Application layer ACK (related to UL report)
	DL
	0 byte ACK[*5] + 65 bytes overhead[*6]. Total = 66 bytes

Additional RAN layer overhead [FFS: 10 bytes]

	L2 acknowledgement
	UL
	[1 byte]


Notes:

[*1] In LTE, the random access request / response correspond to the PRACH preamble and RAR.

[*2] UL report sizes are compatible with TR45.820 [2] section E.2.2 and are used in the evaluation of NB-CIoT, e.g. TR45.820 [2] section 7.3.6.4.  

[*3] RAN layer overhead for UL reports depends on RAN2 optimisations. If the additional RAN layer overhead is small compared to payload size (e.g. 10 bytes), the additional RAN layer overhead can effectively be ignored.  

[*4] RAN2 may perform optimisations to MAC / RLC protocols. A 1 byte L2 acknowledgement would be sufficient to support a control PDU type field and ACK / NACK bits for several RLC PDUs

[*5] Application layer ACK payload size = 0 bytes from TR45.820 [2] section E.2.2.
[*6] Header size for ACK from TR45.820 [2] section E.2.2 / E.3.
It is proposed that RAN1 agree on an abstracted model of the Gb interface for use in evaluations. The model should include message sizes at the Layer 1 / MAC interface (e.g. as shown in Table 1) and example timings between messages.

Proposal: RAN1 agree on an abstracted model of the Gb interface for use in evaluations.
3. Conclusion
This document has considered how RAN1 should model the Gb interface for the purposes of evaluation of NB-IOT technologies. It is proposed that: RAN1 agree on an abstracted model of the Gb interface for use in evaluations.
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