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1. Introduction
During RAN Plenary #57 session, the former Low-cost MTC SI’s scope was expanded in order to accommodate an extended coverage for this specific category of LTE devices. This expansion raised new technical challenges that may require to be addressed. Some of them are introduced hereby. 
2. Discussion
A. MTC (Small Packet) transmissions particularities  
i. MTC Small Packet LTE transmission efficiency

As opposed to the large packet transmissions specific to human data communications, machine transmissions are based on small and infrequent packets [1]. Assuming the assumptions made in the Assumptions section, the LTE IP Stack Transmission Efficiency curve could be estimated.
LTE IP Stack transmission efficiency is plotted in Figure 1. The grayed area (less than 100 B payload), is expected to be the operational traffic area employed by low cost MTC devices, when supported by LTE networks.

It appears that the 802.3 Ethernet frame transmission efficiency is:

· 60% for 100 B payload

· 22.5% for 20 B Payload

· 1.4 % for 1 B payload

Accordingly it results, that actual LTE specifications are not optimized for small packet transmissions, due to the large IP Stack overhead, resulting in a poor utilization of the air interface resources.
Hence we can conclude that:
· That mixed LTE human/machine networks have a poor transmission efficiency, when low-cost MTC application layer’s SDUs are transmitted over the UL in LTE networks.

· Dedicated machine LTE networks would require further measures in order to optimize the over the air transmission efficiency of machine’s application layers. 
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Proposal 1: A LS should be sent to RAN2 in order to investigate the optimization of small packet transmissions concerning the low-cost MTC case.
ii. Latency
[1] specifies relaxed UL latency requirements (up to 1 hour). While such a latency requirement may be suited for regular network triggered reporting, it may not cover the case of device triggered reports, particularly when high priority messaging is provided (e.g. electric, gas or water grid failure). If not addressed in a timely manner, these types of critical events could have severe consequences.

Proposal 2: Re-discuss MTC UL latency requirements based on adequate use cases.

B. MTC path loss targets

[2] provided (Table 5.2.1.2-2) a comparison of different physical LTE FDD and TDD channel based on Maximum Coupling Loss (MCL). While useful in order to assess the most sensitive PHY channels in terms of path loss, based on a similar benchmark, MCL doesn’t cover Rx eNB sectorized antenna Rx and UE Tx antenna/front-end gains and also eNB PHY coding gain (where applicable). 
Therefore the MCL estimations presented [2] provide a conservative approach, when difficult propagation cases are analysed.
Proposal 3: Update Table 5.2.1.2-2 [2] with related antenna/front-end and related coding gains, in order to evaluate the max path loss coverable per physical channel type.

3. Conclusion

In order to optimize Low-cost MTC efficiency and increase related coverage, a few measures were proposed.
Proposal 1: A LS should be sent to RAN2 in order to investigate the optimization of small packet transmissions concerning low-cost MTC case.

Proposal 2: Re-discuss MTC UL latency requirements based on adequate use cases.

Proposal 3: Update Table 5.2.1.2-2 [2] with related antenna/front-end and related coding gains, in order to evaluate the max path loss coverable per physical channel type.
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Annex
A. MTC (Small Packet) transmission assumptions

- PDCP bidirectional optimistic mode. Header size: 2 octet
- No RoHC assumed

- RLC: acknowledged mode (TCP support). Header size: 2 octet
- IP v4 header. Header size: 20 B
- TCP protocol considered on L4: Header size: 20 octet
- 802.3 Ethernet frame structure. Header size: 24 octet
- PHY coding degradation for small payloads not assumed.
3

_1413179211.vsd
Low-Cost M2M Traffic



