3GPP TSG-RAN WG2 Meeting #82
R2-131912
Fukuoka, Japan, 20 - 24 May 2013
Agenda item:

5.2.1
Source:
Nokia Siemens Networks, Nokia Corporation
Title:
Solutions for frequent data transmission
Document for:

Discussion and Decision

1
Introduction
In addition to infrequent data transmission, SA2 has elaborated SDDTE solutions also for frequent data transmission. Frequent data transmission may occur e.g. due to keep alive messages, or generally traffic which is typical for smart phones having multiple applications running. Such traffic may have adverse effects both for signalling overhead (w.r.t. UP data) and/or for UE power consumption. Such issues were elaborated also in Rel.11 eDDA work item, [2].
SA2 is considering currently two solutions for frequent data transmission namely [1], “Core Network assisted eNB parameters tuning for small data transfer” and “Push Proxy/Device Agent Function for reducing heartbeat/keep-alive of applications”. The latter one is running on the application level and therefore does not have RAN level impacts. The former one suggests the usage of the core network (CN) to assist RAN in maintaining and adapting RAN parameters such as RRC inactivity timer and/or DRX configuration. MME may store and relay the parameter values for the UE:s in idle mode or when the UE is handed over to a new cell. This paper discusses the option from RAN perspective and how RAN operation could support such solution.
2
Discussion
In the RAN2 SID [3] the objective of the study was described in following way:

The objective of this study item is to identify and evaluate mechanisms that enhance the ability of the RAN to handle traffic profiles comprising small data transfers generated by both machine-type and non-machine-type devices and applications.  The study item will also investigate and evaluate the RAN-impacting solutions that have been proposed by SA2 to address the objectives outlined in the SDDTE and UEPCOP Building Blocks of the SA2 work item on Machine Type and other mobile data applications Communications Enhancements.

The considered enhancements should aim at signalling overhead reduction and minimization of UE power consumption. Hence, in general, the intention was to study both SA2 solutions and other possible RAN enhancements.
Proposal 1: For signaling overhead reduction and minimization of UE power consumption, RAN2 is asked to consider SA2 solutions and possible other RAN enhancements.
2.1
Mobility
One of the main targets for the SDDTE solutions is to minimize the signalling overhead both in RAN and CN. With frequent data transmission, particularly with varying traffic patterns, the minimum signalling load can be achieved by having a optimum trade-off between state transitions (between idle and connected) and mobility signalling. For stationary UE:s it would obviously be beneficial to keep the UE:s in connected mode to eliminate state transitions while the mobility signalling is at minimum. On the other hand, for moving UE:s, signalling load will be contributed by the handover signalling if the UE:s are kept longer times in connected mode. For these two cases, it would be beneficial to know the UE mobility as well as the anticipated traffic pattern in order to be able to find an optimum regarding the times to keep the UE in connected mode.
Observation 1: Minimized signalling overhead is a trade-off between state transition and mobility signalling which in turn are functions of UE mobility and traffic pattern (a conclusions also in eDDA, [2]).
SA2 considers also the knowledge of mobility and traffic characteristics as part of the SDDTE solution for frequent data transfer. In [1] the issue has been addressed by assuming that the expected mobility pattern is known (e.g. with the resolution of “static or moving”) and there would be an estimate of the expected transmitted data pattern.
In order to reach optimum operation regarding the signalling overhead, the UE may be put into idle mode if the traffic and mobility patterns suggest that. UE mobility during the idle is unknown to the network and may have changed since the last connection. The SA2 solution seems to indicate that the mobility would be based on MME counting the handovers. This, however, omits the cell changes while the UE is in idle mode. To cover also such scenarios it would be good to understand how much this kind of limitation affects the optimization function.
Observation 2: Network lacks the information about the UE mobility in idle mode which may affect the optimization regarding signalling overhead reduction.

The description of the SA2 solution states that “the RAN assistance information may also include information provided by the UE to the eNB to improve the selection of eNB parameters”. Rel.11 specifies the PPI information which is used by the UE to indicate if the minimized power consumption is preferred or not. This can be used by RAN to determine whether a longer DRX should be configured, or alternatively, if it would be better to release the connection in order to save power at the UE. Rel.11 eDDA was also considering the mobility indication as one of the UE assistance for signalling overhead reduction. This was not agreed for Rel.11. With MTCe SI in SA2 the targets obviously are similar and therefore also similar solutions could be considered. To reach such goals, it seems that the RAN2 conclusions and solutions could be re-visited in order to assess how well they could fit and support the solutions under discussion in SA2, particularly for SDDTE frequent data transmission.
Similarly, as it has been recognized now in SA2, a solution for to estimate the expected traffic pattern would help is reaching the optimum configuration. In order to address this, RAN2 discussed the options of UE assistance to provide support for prediction of coming data transmissions. There was however no conclusions on that in Rel.11.

Observation 3: The solutions discussed during Rel.11 eDDA WI for signalling reduction are still relevant regarding the targets of the solutions identified in SA2 MTCe SI for frequent data transmission.

Acknowledging that the problems addressed in Rel.11 eDDA and identified in SA2 MTCe SDDTE solutions for frequent data transmission are basically the same, and based on observations above, we would propose following:
Proposal 2: RAN2 is asked to take into account the studies and observations from eDDA, e.g. idle mode mobility information, when considering solutions for SDDTE frequent data transfer. 
2.2
Storing the assistance information

SA2 solution “Core Network assisted eNB parameters tuning for small data transfer” proposes that the CN, and particularly MME, would store the relevant information for each UE. There have been concerns about possible capacity problems if the assistance information should be stored for all UE:s including those in idle mode. With MTC terminal deployment this may imply a large number of UE:s.
Another option could be to use UE:s to carry such assistance information or part of that. UE could store e.g. used DRX configuration when releasing the connection. The same way the RRC inactivity timer could be stored to be used as the initial value for the following connections. This, however, would require that the RRC inactivity timer, and possibly RAN optimized value, would be provided to the UE. With the UE assisted operation the burden in the CN could be alleviated.

Proposal 3: RAN2 is asked to consider solutions other than SA2 proposals to support network parameter optimization.

2.3
UE power consumption
UE power consumption in SA2 has a separate “building block” UEPCOP. However, the solutions for SDDTE aiming to minimize the signaling load should not compromize the UE power consumtion. Preferably the solution should try to find a way to meet both targets at the same time. This is particularly relevant for smart phone operation where the frequent data transmission would be typical. This was addressed in [1] related to solutions for “frequent data transmission”.
With frequent data transmission, and especially when keeping the UE in connected mode for longer periods of time, it should be assumed that the network provides the UE with appropriate DRX configuration in order to save power.  As the RAN aspects are on the responsibility of RAN WG:s, RAN2 could consider also RAN enhancements to minimize the UE power consumption in connected mode which the solutions defined for UEPCOP (and SDDTE) have not been considered.
Proposal 4: RAN2 could study the RAN based solutiosn for UE power saving which have not been addressed in UEPCOP (or SDDTE) and/or which are out of the SA2 scope.
4
Conclusions
In this paper we dicussed the issues related to solutions optimizing the frequent data transfer. As the conclusions we could propose:
Proposal 1: For signaling overhead reduction and minimization of UE power consumption, RAN2 is asked to consider SA2 solutions and possible other RAN enhancements.
Proposal 2: RAN2 is asked to take into account the studies and observations from eDDA, e.g. idle mode mobility information, when considering solutions for SDDTE frequent data transfer.
Proposal 3: RAN2 is asked to consider solutions other than SA2 proposals to support network parameter optimization.

Proposal 4: RAN2 could study the RAN based solutiosn for UE power saving which have not been addressed in UEPCOP (or SDDTE) and/or which are out of the SA2 scope.
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