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1 Introduction
During the previous RAN2 meeting, several improvement proposals were brought up. This document analyzes some of these proposals. 
2 Discussion 
During the RAN2#68bis meeting, several optimizations and improvement suggestions for machine type communications were presented. In this contribution, we list and analyze few of those improvements. 

2.1 Improvements in access control mechanisms
In [1] enhancements in the access control mechanisms (access class barring) were proposed to avoid MTC to start transmissions in a synchronize fashion. 

The issue presented in [1] is a potential issue which we need to give a careful consideration. Synchronized transmissions are already possible and, sporadically, the networks encounter these situations in the form of too many call establishment requests in a very short period of time for example in soccer games. However, this is not to be regarded as a common scenario. 

On the one hand, we need to study the likelihood that a large amount of MTC devices start their transmissions at the same time. Power meters, in general, will report the daily/weekly/monthly/yearly power consumption at certain time of the day on a given schedule. A number of questions arise here. Apart from practical questions, how important is it that this information arrives exactly at the scheduled time? 
The proposal presented in [1] is an approach to reduce the probability of synchronized transmission. There may be other approaches which need to be studied to assess the improvement achieved by each of them compared with the complexity introduced in the network. 

Some other alternatives could also reduce the likelihood of synchronized transmissions. 

One simple approach would be to let the application layer to randomly decide when to do the transmissions. These transmissions could then be spread over a certain period of time. In practice, this means that the transmissions will start within a certain offset after the scheduled time. As a result, the number of accesses to the network will be spread over time reducing the likelihood of synchronized transmissions. 
Even though, the transmission can be spread, it may also happen that some devices start their transmissions at the same time. In this case, current networks have several parameters to control the random access. For HSPA, some of the parameters to control the random access are: Access Service Class (ASC) parameters, persistence value associated to each ASC, back-off parameters, the set of available signatures and the set of available RACH sub-channels for each ASC. These parameters will spread the accesses avoiding, in most of the cases, that more than one device starts the random access with the same signature in the same access slot.

These parameters may introduce a small additional delay in the transmission; however, in most of the cases, the information transmitted by the power meters is likely to be delay tolerant.
The combination of an application-based solution and an adequate network configuration will reduce the likelihood of synchronized transmissions.  
2.2 Improved DRX cycle
In [2] enhancements for DRX were proposed. There improvements could apply to extra low power consumption devices. The use case presented in [2] focused on “[…]tracking MTC devices for animal, cargo, prisoner […]”.  
According to [2], these kind of devices do not need to communicate frequently with MTC server and the server may try to connect the devices few times a day. 

Longer DRX cycles may be a good approach to reduce battery consumption, but there are many other approaches which can also reduce battery consumption. The suitability of each approach depends on the specific purpose and use case. It would be good to focus on requirements for extra low power consumption before deciding on a solution. Then, a list of these solutions for the specific use cases could be created, and those different solutions could be evaluated before a conclusion can be made on what the requirements are. 
In general terms, without considering a concrete use case, another approach which could reduce battery consumption would be to command the devices to switch off/on according to a defined pattern. Such mechanism could be handled at the application layer. In this line, and considering the use case presented above, it could be considered whether a MTC device needs to switch off when the UE enters an area without network coverage (sea, forest, etc), and it switches on again to search for a network at certain periods of time. 
A different approach would be to use more efficiently the different modes –Idle, and connected – as well as the states the UE could be. 

2.3 Optimizations to UMTS protocol stack to support PS only
In [3] it was suggested that optimizations to UMTS protocol stack to support packet switch only connection could be studied. While it is clear that the terminal implementation can be simplified if the CS parts can be omitted, it is less clear what modifications to the specifications are needed. Without having any specific use case and problem in that use case, it seems that it is difficult to evaluate whether optimizations to the UMTS protocol stack are required or if it operates effectively as it is now.

3 Conclusion
To sum up, enhancements may be necessary in order to support Machine Type of Communications. To achieve useful enhancements, it would be beneficial to define a concrete set of main use cases. Afterwards, these concrete scenarios could be studied in order to find out whether there are bottlenecks in the system or not. As there may be different approaches to solve a specific issue, a second step would be to analyze the different solutions and evaluate their performance comparing gain with complexity.

Proposal: RAN2 should base further studies on a sub-set of the use cases defined in TS 22.368. 
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