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1. Introduction
In last RAN#59 plenary meeting, a new SI Proposal on RAN aspects of Machine-Type and other mobile data applications Communications enhancements was agreed in RP-130396 [1]. One of the main targets is to “investigate and evaluate the RAN-impacting solutions that have been proposed by SA2 to address the objectives outlined in the SDDTE (Small Data and Device Triggering Enhancements) and UEPCOP (UE Power Consumption Optimizations) Building Blocks of the SA2 work item on Machine Type and other mobile data applications Communications Enhancements.”
In this paper, we discuss how to evaluate SDDTE and UEPCOP solutions. We think the scenarios, which solutions should be evaluated, how to group the solutions and evaluation metrics should be discussed before we evaluate the solutions proposed by SA2. Based on the discussion, we give our proposals.
2. Discussion
2.1. Scenarios
According to TS22.368 [4], the typical examples of MTC applications which generates small data are Metering, Sensors, Health monitoring and Payment. Metering may send messages every one week even every one month. Sensors and Health monitoring may generate data every one hour. 

According to TR22.801 [5], for non-MTC, the typical use cases are that Social networking applications which generates numerous typically small-payload messages, such as status messages, location messages, presence updates, instant messages, keep-alive messages, etc. For keep-alive messages, the time interval between messages varies between 30 seconds and 8 minutes. For Social networking status update messages, they may be generated as frequent as every 60 seconds. For Social networking servers push content and presence update messages, the frequency of messages is estimated to be in the order of once every few minutes.
From above, different use cases do not all have the same characteristics. The following scenarios are concluded:
· time interval:
For these MTC applications, the time interval of message is long and usually may be up to many hours.
For these non-MTC use cases, the time interval between messages often varies from several tens of seconds to a few minutes.
· mobility:
Most of above MTC Devices do not move, move infrequently, or move only within a certain region.
Most of non-MTC devices moves frequently and move with low speed, medium speed or high speed.
Observation: The time interval and mobility are the main characteristics for the applied scenarios.
For SDDTE and UEPCOP solutions, each solution has different performance on the time interval and mobility. Therefore, it is proposed:
Proposal1: the above scenarios about time interval and mobility should be considered when evaluating SDDTE and UEPCOP solutions.
2.2. Which solutions should be evaluated in RAN
Device Triggering Enhancements (SDDTE) is a Building Block of the SA2 work item on Machine Type and other mobile data applications Communications Enhancements. It includes Small Data Transmissions and Device Triggering Enhancements. For Device Triggering Enhancements, some solutions are given in TR23.887. According to solutions description and impacts on existing nodes in TR23.887, all Device Triggering Enhancements solutions do not impact RAN specifications. So it is proposed that RAN does not to evaluate solutions on Device Triggering Enhancements solutions in TR23.887.
Proposal2: for SDDTE, Device Triggering Enhancements solutions should not be considered in RAN.
In LS from SA2 [3], the following solutions about Small Data Transmissions are requested to evaluated by RAN:

1) Ch. 5.1.1.3.1, “Small Data Transfer starting from RRC IDLE (E-UTRAN): Use of pre-established NAS security context to transfer the IP packet as NAS signalling without establishing RRC security”;

2) Ch. 5.1.1.3.2, “Optimised handling of C-plane connection for Small Data and Device Trigger Transmission without U-plane bearer establishment in E-UTRAN”;
3) Ch. 5.1.1.3.4, “Stateless Gateway for cost efficient transmission of infrequent or frequent small data”;
4) Ch. 5.1.1.3.5, “T5 based downlink small data transfer using RRC message”;
5) Ch. 5.1.1.3.6.2, “Small Data Fast Path”;
6) Ch. 5.1.1.3.6.3, “Connectionless Data Transmission”;
7) Ch. 5.1.1.3.7, “Service Request signaling reduction by RRC message combining”;
8) Ch. 5.1.2.3.1, “ Keep the UE in connected mode”;

Obviously, above eight solutions should be evaluated in RAN. Additionally, another two solutions “Optimized Service Request procedure for UEs with a single bearer” and “Lean Service Request Procedure” has been newly approved in SA2#95. According to description in TR23.887, these two solutions will impact RAN specifications. Additionally, there is possibility that SA2 will approved other new solutions that impact RAN in the future. We think RAN should discuss whether to evaluate SA2’s solutions that are out of the LS.
For UEPCOP, in LS from SA2 [3], the following solutions about UEPCOP are requested to evaluated by RAN:
1) Ch. 7.1.3.1 “Extended DRX in idle mode”;

2) Ch. 7.1.3.2 “Extending DRX using UE Assistance Information”;

3) Ch. 7.1.3.5 “Transmission delay until better coverage conditions”;

4) Ch. 7.1.3.6 “Long DRX cycles in connected mode”; 

5) Ch. 7.1.3.7 “Factors for determining extended DRX”.

Obviously, above five solutions should be evaluated in RAN. There are no new solutions approved in SA2#95, so we can only evaluate above five solutions in LS by SA2.
Proposal3: for SDDTE and UEPCOP, the solutions in LS S2-130645 should be evaluated in RAN. Other SA2's solutions should be suspended till RAN2 receives the updated LS.
2.3. How to group SDDTE solutions
From RAN’s view, the impacts of these SDDTE solutions on RAN are different. RAN can prioritize solutions according to their impacts. Additionally, some solutions’ principle is same and they have same mechanism in RAN, these solutions can be evaluated together. So we think all evaluated SDDTE solutions should be classified into different groups in order to evaluate these solutions conveniently. 
As described above, it is natural and reasonable to group these solutions according to their impacts on RAN. They can be divided into RAN based solutions with minor CN impact，Equal RAN and CN impact solutions and CN based solutions with minor  RAN impact. 
For solutions “Small Data Transfer starting from RRC IDLE (E-UTRAN): Use of pre-established NAS security context to transfer the IP packet as NAS signalling without establishing RRC security” and “Optimised handling of C-plane connection for Small Data and Device Trigger Transmission without U-plane bearer establishment in E-UTRAN”, when sending small data, NAS requests the UE's AS to establish an RRC connection "for a Tracking Area Update" and small data is sent in the NAS container in RRC message. They only use C-plane signaling without DRB establishment and AS security. Their mechanisms in RAN are same. So these two solutions can be divided into a sub-group again. Considering they are similar with current TAU Procedure, this sub-group can be called “solutions based on current TAU procedure”.
“Small Data Fast Path” and “Connectionless Data Transmission” solutions both need UE passing the end-point of the PDN Connection or its bearer(s) in the SGW to the eNB to forward the small data to the SGW based on S1-U bear. They can use same mechanisms in RAN. So these two solutions can be grouped into a sub-group again. Considering the UE is in ECM-idle mode when sending small data for both alternatives, this sub-group can be called “solutions based on connectionless approach”.
According to above analysis, all SDDTE solutions can be divided into the following groups:
· RAN based solution with minor CN impact
· “Keep UE in connected mode”
· Equal RAN and CN impact solution
· Solutions based on current TAU procedure
· “Small Data Transfer starting from RRC IDLE (E-UTRAN): Use of pre-established NAS security context to transfer the IP packet as NAS signalling without establishing RRC security”
· “Optimised handling of C-plane connection for Small Data and Device Trigger Transmission without U-plane bearer establishment in E-UTRAN”
· Solutions based on connectionless approach
· “Small Data Fast Path”
· “Connectionless Data Transmission”
·  T5 based downlink small data transfer using RRC message
· Service Request signalling reduction by RRC message combining
· CN based solution and minor RAN impact
· “Stateless Gateway for cost efficient transmission of infrequent or frequent small data”
Based on above, RAN2 should focus on RAN based solutions with minor CN impact and Equal RAN and CN impact solutions. For CN based solution with minor RAN impact, we should treat them with low priority and just analyze impacts on RAN and SA2 will make decision.
Proposal4: RAN should group SDDTE solutions as above and treat CN based solution with minor RAN impact solutions with low priority.

2.4. Evaluation Metrics
For SDDTE solutions, the requirement in TS22.368 [4] is that the system shall support transmissions of small amounts of data with minimal network impact (e.g. signaling overhead, network resources, and delay for reallocation). According to the requirements, we think SDDTE solutions should be evaluated based on Signaling Overhead Efficiency, Complexity and Specification Impact.

Signaling Overhead Efficiency is the number of saved signaling messages compared with current signaling procedure for sending data from RRC_IDLE state. Current signaling procedure for sending data from RRC-IDLE state for LTE is showed in figure1 in Appendix. Generally, Signaling Overhead Efficiency includes the saved RAN signaling and saved signaling between CN nodes. However, from RAN’s perspective, it is suggested only consider the Uu and S1 signaling overhead.
Complexity mainly depends on impacts on UE and eNB implementation.
Proposal5: the SDDTE solutions should be evaluated under the aspects of Signaling Overhead Efficiency (RAN), Complexity and Specification Impact (RAN).
For UEPCOP solutions, the intention is to reduce UE power consumption, so power consumption efficiency is an important metric. Additionally, according to the requirement in TS22.368 [4], solutions for battery consumption efficiency shall not affect the ability to receive mobile terminating communications within an acceptable delay. Therefore, MT delay should also be considered. 
From above, we propose:
Proposal6: the UEPCOP solutions should be evaluated under the aspects of Power Consumption Efficiency, MT delay, Complexity and Specification Impact (RAN).
3. Conclusion
In this contribution, we discuss the issues when we evaluate SDDTE and UEPCOP solutions, which includes scenarios, which solutions should be evaluated, how to group the solutions and evaluation metrics. It is proposed RAN2 to discuss those issues and the proposals can be adopted.
Observation: the time interval and mobility are the main characteristics for the applied scenarios.
Proposal1: the above scenarios about time interval and mobility should be considered when evaluating SDDTE and UEPCOP solutions.
Proposal2: for SDDTE, Device Triggering Enhancements solutions should not be considered in RAN.
Proposal3: for SDDTE and UEPCOP, the solutions in LS S2-130645 should be evaluated in RAN. Other SA2's solutions should be suspended till RAN2 receives the updated LS.
Proposal4: RAN should group SDDTE solutions as above and treat CN based solution with minor RAN impact solutions with low priority.
Proposal5: the SDDTE solutions should be evaluated under the aspects of Signaling Overhead Efficiency (RAN), Complexity and Specification Impact (RAN).
Proposal6: the UEPCOP solutions should be evaluated under the aspects of Power Consumption Efficiency, MT delay, Complexity and Specification Impact (RAN).
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Figure 1 Current signaling procedure for sending data from idle to connected mode and back to idle for LTE
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