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1. Introduction 

SA2 have been working on the WI: MTCe(Machine-Type and other mobile data applications Communications Enhancements) which their current possible solutions are captured in 23.887. RAN2 is in SI: FS_MTCe_RAN (RAN aspects of MTC and other mobile data applications Communications enhancements) having initial evaluation of some possible SA2 solutions which impact on RAN which are captured in 37.869. RAN3 is expected to give verification evaluation.

This contribution gives the analysis and evaluation of the proposed Solution 5a. Core Network assisted eNB parameters tuning for small data transfer, which is seen as the most appropriate solution because it is possible to have network only impact that can achieve the reduction of signalling load.
2. Discussion 
23.887 has given some possible example of description that during the release of the UE context the eNB send RAN assistance information to the MME e.g. the value of the user inactivity timer. The MME can also provide the CN assistance information to the eNB since MME is aware of change of eNB when UE is in active state and the MME is aware of the UE mobility pattern for example moving UE vs. static UE. A rapidly moving UE may be put on shorter user inactivity timer than a static UE. This kind of assistance information can be provided by the MME to the eNB [23.887].
In order to realize this, the following information is needed.
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Figure 1 Core Network relayed eNB parameters tuning for small data transfer
The impact to S1 signalling would be the following:

· In the step 3 in the S1AP UE Context release Complete message, the eNB provide RAN assistance data for the next signalling connection. This RAN assistance data can be e.g. the current UE inactivity timer used just before the release. 

· In the step 6, the MME in additional to the RAN assistance information sets CN assistance data based on subscription data e.g. (e.g. related to expected mobility pattern, or expected allowed applications characteristics such as whether only mobile originated services are expected by the particular application) and/or  dynamic monitoring of UE activity e.g. MME detects frequent transitions between idle and connected state i.e. signalling traffic pattern and/or the mobility pattern (e.g. static vs. moving) . The eNB base on the CN assistance information can enable the RAN to adjust/optimize the RAN parameters (DRX cycle and/or user inactivity timer value) applied the UE and thus reduce the frequency of the transitions between idle and connected states, minimize network signalling and save UE battery consumption.

The impact to other interfaces in eNB:

· The RAN assistance information e.g. the UE inactivity timer set by the source eNB based on the RAN and CN assistance information in the S1AP UE context setup procedure, it is seen valid to transfer from the source eNB to target eNB during X2 Handover so the target eNB can take that into account or simply reuse the value set by the source eNB. If so, the X2AP Handover Request message is also impacted. 

In [37.869v0.3.0] it has been described in table 5.5.1.1-1 the impact on system that “Note 1: In connected mode the assistance information could come from either UE (i.e. no changes to Rel-11)….”, this is seen not complete in today RRC because there is no RAN or CN assistance information can be provided by UE to the eNB, except the UEAssistanceInformation IE which has only the power preference indication ENUMERATED {normal, lowPowerConsumption} [36.331].    It is however possible to add more information e.g. the above mentioned RAN assistance information and CN assistance information however it will not be “(i.e. no changes to Rel-11)”. In that case, a possible way would be to transfer RAN assistance information and CN assistance information from the network to the UE then from the UE to the eNB.

The merit of this solution (RAN and CN assistance information) is that, it is possible to enhance only the network to achieve the target i.e. reduce the signalling load, it is however also possible to ask the UE to transit the RAN and/or CN assistance information so probably the CN side does not need to transfer such information across CN e.g. PLMNs.   Having the UE to transit the assistance information however need to consider the radio efficiency.
Proposal 1: it is proposed to inform such analysis result to RAN2 and update the TR accordingly. 
2. Conclusion and proposal 

Proposal 1: it is proposed to inform such analysis result to RAN2 and update the TR accordingly.
Table 5.5.1.1-1: Qualitative analysis for Solution 5a
	Applicability
	Applicable for both MT and MO cases. It allows the transmission of a single packet (pair) or multiple (UL/DL) packets
The solution is not described for UMTS. Therefore it is not clear whether the solution works for UMTS or not.

	Impacts to radio protocols
	estricts luation in RAN2.is depends on the Uu ied similar opinion on 
















































estricts luation in RAN2.is depends on the Uu ied similar opinion on 
















































No impact 

	Impact on Mobility 
	estricts luation in RAN2.is depends on the Uu ied similar opinion on 
















































No impact 

	AS Security impacts
	estricts luation in RAN2.is depends on the Uu ied similar opinion on 
















































No impact 


	Impacts to S1/Iu signalling
	Additional assistance data in UE Context Release Complete and Initial Context Setup Request messages. 
Additionally, additional assistance data in X2AP Handover Request message.

	Impact to network implementation
	Impacts to MME:

· setting of CN assistance information based on subscription data and/or (dynamic) monitoring of the UE activity; 

· storing RAN assistance information received from the last eNB during the release of the last RRC signalling connection;

· passing CN and/or RAN assistance information to the eNB during the setup of a new RRC signalling connection.

· passing CN and/or RAN assistance information to new MME in case of the idle mobility events and inter MME handovers.

Impacts to eNB:

· tuning of RAN parameters (e.g. DRX cycle and/or RRC inactivity timer) using CN and/or RAN assistance information;
· providing the RAN assistance information to the MME during the release of the RRC signalling connection and S1 and X2 handover procedures.

· providing the RAN assistance information to the target eNB over X2 during an X2 handover procedure.

	Impact to UE implementation
	estricts luation in RAN2.is depends on the Uu ied similar opinion on 
















































No impact 


	Impact on UE Power Consumption
	UE power consumption depends on the configuration provided by the eNB.


	Impact on control plane latency
	estricts luation in RAN2.is depends on the Uu ied similar opinion on 
















































No impact 

	Impact on System/Spectrum efficiency
	The MME has to store the information for a huge number of UEs in the coverage. However the MME has to store fair amount of data for the UE anyway and the volume of assistance data per UE is small compared to this.

Note 1: In connected mode the assistance information could come from either UE ( which may need to add additional changes to Rel-11) or from core network as proposed in this solution. It would probably be  possible to have additional information from the UE the RAN assistance and/or CN assistance information, by a way that the information is transferred from the network to the UE and then from the UE to the eNB . (although UE providing assistance info will impact radio interface efficiency and will also need to be implemented by UE).  

Note 2: (applicable in general for all long term connected mode solutions) If UEs are kept in Connected mode for long times, handover signalling overhead should be reduced for mobiles which are non-stationary. Furthermore, there may be a negative effect on radio resource usage e.g. PUCCH resources if many UEs are kept in connected mode but only active infrequently 

	Signalling gain
	Radio messages
	No gain (with respect to the solution to keep the UE in Connected mode without this specific proposal).

However the gain should be compared to UE going Connected/Idle. Since the entire connection setup procedure may be avoided this has a significant advantage over solutions starting in idle mode. However, handover signalling overhead must be considered for non-stationary devices. 

	
	Bits over the air
	As above, the gain should be compared to UE going Connected/Idle.  

	
	S1/Iu interface signalling
	As above, the gain should be compared to UE going Connected/Idle.  
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