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1
Introduction
The LS in [2] requested RAN to provide some analysis and feedback on at least the solutions detailed in [3] on the type and amount of impacts, applicability and any other aspects that they think would be beneficial to consider as part of the architecture and development analysis work.

The RAN SI was approved in [1] to address RAN aspects of Machine-Type and other mobile data applications Communications enhancements in order to complete the necessary analysis. 
In this document we propose some basic evaluation criteria for comparing solutions which may be obvious but could also be valuable to agree in order to focus the study.  
2
Discussion
According to [1] the following areas will be investigated. 
Enhancements in the following areas will be investigated in the context of improving both signalling efficiency and UE power consumption in the presence of traffic involving small data transfers (with inter-arrival time from several seconds to many hours):

· Signalling Overhead Reduction:

· Improved RRC connection management (establishment, reestablishment, release) as well as potential mechanisms to support short-lived connections or connectionless approaches 

· Improved handling of small data during connected mode

· Associated radio and network (S1AP/RANAP) control plane signalling optimisations for the above procedures

· UE Power Consumption:

· Solutions to lower UE power consumption (as per the service requirements defined clause in clause 7.1.1 of TS 22.368 and clause 4.3.1 of TS 22.101).

From [2] and [3] the following solutions have been identified already by SA2
For SDDTE:

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 signalling reduction by RRC message combining”;
8. Ch. 5.1.2.3.1, “ Keep the UE in connected mode”;
For UEPCOP:

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”; and

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

From a very high level point of view, the above solutions for small data enhancements can be separated into 2 areas from RAN point of view – namely solutions to address the case which UE starts in idle mode (mainly relating to key issue 1: efficient small data transmission) and solutions which the UE starts in connected mode (mainly relating to key issue 2: frequent small data transmissions). This is also reflected in the SID. 

We see this addressing the 2 main use-cases – UE which is “off” for very long periods of time (starts in idle – “Improved RRC connection management (establishment, reestablishment, release) as well as potential mechanisms to support short-lived connections or connectionless approaches”), and UE which frequently needs to switch between an active and inactive state (starts in connected – “Improved handling of small data during connected mode”).

The power control optimisations are also targeted to the 2 cases of idle and connected. Therefore an initial grouping of solutions could be done simply by separating into idle and connected solutions – by doing this we can clearly evaluate the effectiveness of the solutions to address the 2 main use-cases/objectives.

(Note that this is not intended to exclude further sub-grouping but is intended as a first step)

Proposal 1: Separate solutions mainly addressing idle mode, and connected mode in order to compare the effectiveness and complexity of the solutions in each of the 2 main cases. 
Further, even though most of the solutions are mainly addressing idle mode or connected mode, in order to measure the effectiveness of solutions in addressing the use-cases, it is beneficial to clarify the scenarios being addressed and make some basic assumptions in order to describe the main use-cases. We should also compare any solutions to a baseline of the current (Rel-11) system – this is particularly needed in the UMTS case, where there are already many enhancements (example: fe-FACH) intended to address similar cases. We would need at a minimum 2 main scenarios to test how effective any proposed solution is: 

Proposal 2: Every candidate solution should be evaluated in it’s effectiveness in addressing the 2 scenarios. 
1) The UE is transmitting/receiving small data infrequently (e.g. once per day) 

2) The UE is transmitting/receiving relatively frequent packets of small data. 

The main aspects that we need to evaluate are:

1) How much can the solutions reduce signalling?

How this can be measured depends on the use case. This may be simple criteria such as percentage of signalling load reduced, or relative gain compared to a baseline case. In the more complex scenario of frequent small data transmission this may need to be verified by means of system simulations and/or estimated performance based on UE logs, whereas in simpler scenarios the benefit should be straightforward to measure in absolute numbers. 

2) How much can the solutions reduce UE power consumption?
Much of the analysis regarding UE power consumption was perfomed during the EDDA work and captured in [4], so where possible this should be re-used particularly for the connected mode case. For the idle mode case, the assumption is that the UE will be inactive for very short periods of time and therefore we should look at the amount of power that can be saved during on-off and short-lives periods of activity. 

Proposal 3: We should quantify the gain for both power consumption and signalling overhead reduction for every candidate solution. 
3) How complex (and feasible) is the solution?

Clearly, solutions which are the least complex are the most preferable – and solutions which have major impact in AS and NAS layer or the interfaces are least favourable. There are some solutions which may be extremely difficult to implement from a RAN perspective, and we should aim to eliminate these early so as not to spend too much time on evaluating the gains, but rather not further consider these as candidates. Also, some RAN solutions may address multiple issues, or enable multiple NAS solutions, and these are the solutions which should be preferred by RAN and investigated more seriously – the study in RAN2 should not be limited only to the list of solutions sent by SA2, 
Proposal 4: Any RAN solution(s) which effectively addresses multiple scenarios and measurement criteria or enable multiple architecture options should be preferred. 
Proposal 5: Any solution that can be identified as having excessive RAN impact should be eliminated at the earliest opportunity and not further evaluated as a candidate solution using p1-4 above.

Finally we would also to clarify what level of involvement RAN2 have in the decision making process. It should be noted, that so far SA2 have included solutions in the TR, as long as they were seen (by SA2) to be technically feasible. Even though SA2 has documented several solutions which are in the scope of RAN2 – RAN2 should modify those solutions or parts of those solutions as seen feasible/necessary. Only those RAN-related solutions / parts of solutions, which have impact on overall 3GPP architecture (in practice, have impacts on core network – RAN interaction) are in scope of SA2 and in order to avoid inefficient use of 3GPP standardisation resources, particularly in SA2, RAN2 should identify those solutions which are fully in the scope of RAN WGs and take ownership of the technical evaluation. Of course, RAN2 is also free to develop own UEPCOP & SDDTE solutions, without consulting SA2, if there are no architectural level impacts. 

Proposal 6: Any modifications to the SA2 documented solutions, or as yet undocumented RAN solutions, should be considered if it is shown to be needed or desirable.
Proposal 7: Any solutions which are entirely in the scope of RAN2, such as extending DRX, should be identified and indicated in the reply LS to SA2 in order that SA2 may focus on solutions which impact the interaction between the core and radio access networks, or which are outside the scope of radio access WGs.

3
Conclusion
In this contribution we have proposed some basic evaluation criteria that could be used to make some initial progress on the evaluation of solutions in their effectiveness of meeting the objectives and addressing the key use-cases. 
Proposal 1: Separate solutions mainly addressing idle mode, and connected mode in order to compare the effectiveness and complexity of the solutions in each of the 2 main cases. 

Proposal 2: Every candidate solution should be evaluated in it’s effectiveness in addressing the 2 scenarios. 

1) The UE is transmitting/receiving small data infrequently (e.g. once per day) 

2) The UE is transmitting/receiving relatively frequent packets of small data. 

Proposal 3: We should quantify the gain for both power consumption and signalling overhead reduction for every candidate solution. 
Proposal 4: Any RAN solution(s) which effectively addresses multiple scenarios and measurement criteria or enable multiple architecture options should be preferred. 
Proposal 5: Any solution that can be identified as having excessive RAN impact should be eliminated at the earliest opportunity and not further evaluated as a candidate solution using p1-4 above.

Proposal 6: Any modifications to the SA2 documented solutions, or as yet undocumented RAN solutions, should be considered if it is shown to be needed or desirable.
Proposal 7: Any solutions which are entirely in the scope of RAN2, such as extending DRX, should be identified and indicated in the reply LS to SA2 in order that SA2 may focus on solutions which impact the interaction between the core and radio access networks, or which are outside the scope of radio access WGs.
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