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1
Introduction
A list of solutions is available in [1] for the SON for UE Type scenario. This list is made of six solutions, out of which the most feasible should be chosen in light of the solution design criteria captured in [1].
This paper provides an evaluation of the solutions that are most feasible in light of the design criteria agreed.
2
Compliancy of existing solutions with established criteria
In [1] the criteria according to which solutions to the SON for UE Type case shall be selected are as follow:

“Any solution should bring sufficient improvements to inter vendor interoperability and it should be robust and future proof (namely it should not be forced to changes with future evolutions of the system, e.g. introduction of new UE capabilities). Any solution should be scalable, i.e. with the introduction of new features and capabilities, the solution should minimize impacts on implementation and standard. Such solutions should not unnecessarily limit the flexibility available in current systems for assigning different policies to UEs or UE groups: it should be possible to treat UEs in different conditions (e.g. different services, capabilities) in different ways.“
The following table has been added in [1]:
	
	Flexibility
	Ping-pong and connection failure avoidance
	Ability to optimize other aspects 
(e.g. QoS)
	Standardization and implementation effort

	
	Adaptation
	Future development
	
	
	

	1
	The eNB may apply any policy it likes to all UEs, it is not bound by prior agreements.
	The eNB may create any new policy it likes.
	Ping-pong avoidance can be achieved, assuming the measurements provided from the peer eNB are relevant.

Failure can be avoided based on the available measurements.
	QoS is optimized at source and at the target independently.
	No change in standard is needed.

The target may need to adopt its policy to what is understandable from the source’s signalling.

	2-a
	The eNB may apply any policy it likes to UEs without the delta, it is not bound by prior agreements; for UEs handed over with a delta it should respect the delta.
	The eNB may create any new policy it likes.
	Ping-pong avoidance can be achieved based on the signalled delta.

Failure can be avoided based on the available measurements.
	By informing the delta to the target eNB, the QoS treatment can be optimized at the source. However, the target may not be able to apply optimal QoS while the delta is respected.
	Requires a new IE in the HO preparation.

The target should adopt its policy to the delta signalled from the source.

	2-b
	The eNB may apply any policy it likes to UEs without the timer, it is not bound by prior agreements; for UEs handed over with a timer it should keep them for the specified time.
	The eNB may create any new policy it likes.
	Ping-pong avoidance can be achieved, assuming the measurements provided from the peer eNB are relevant. Ping-pong detection can be avoided.

Failure can be avoided based on the available measurements.
	By informing the timer to the target eNB, the QoS treatment can be optimized at the source. However, the target may not be able to apply optimal QoS during this time.
	Requires a new IE in the HO preparation.

The target should change its policy during the time indicated from the source.

	2-c
	The eNB may apply any policy it likes to UEs without the group ID, it is not bound by prior agreements; for UEs handed over with a known ID it should respect the agreed HO trigger point.
	The eNB may create any new policy it likes.
	Ping-pong avoidance can be achieved based on the agreed HO trigger point.

Failure can be avoided based on the available measurements.
	By informing/cancelling the mobility policies to the target eNB, the QoS treatment can be optimized at the source. However, the target may not be able to assess the QoS treatment before the HO.
	Requires a new IE in the MSC procedure. A new IE in the HO preparation may be needed.

The target should adopt its policy to the HO trigger point agreed with the source.

	3-a
	The eNB shall apply the agreed HO trigger point to UEs, according to the group they belong to.
	Creating new grouping criteria requires specification change.
	Ping-pong avoidance can be achieved based on agreed HO trigger point.

Failure can be avoided based on the available measurements.
	By coordinating mobility policies between eNBs, a compromise QoS treatment can be provided. However, QoS for some UEs within a group may be degraded, if the groups are too coarse.
	Requires a new IE in the MSC and HO preparation procedures.

The target shall adopt its policy to the HO trigger point agreed with the source. RRM at source may need to be modified to take into account defined groups.

	3-b
	The eNB shall apply the agreed HO trigger point to UEs, according to the group they belong to.
	Creating new grouping criteria requires specification change.
	Ping-pong avoidance can be achieved based on agreed HO trigger point.

Failure can be avoided based on the available measurements.
	By coordinating mobility policies between eNBs, a compromise QoS treatment can be provided. However, QoS for some UEs within a group may be degraded, if the groups are too coarse.
	Requires a new IE in the MSC procedure.

The target shall adopt its policy to the HO trigger point agreed with the source. RRM at source may need to be modified to take into account defined groups.


Table 1: Evaluation of the solutions for the ping-pong event
In paper R3-140318 it was already outlined how solutions 2c, 3a and 3b are not in line with the design criteria agreed and how the evaluation table above shows that such solutions are subject to drawbacks. The remaining parts of the paper address solutions 1, 2a and 2b, running a similar comparison with design criteria and evaluation.

Before moving ahead with an analysis on solutions 1, 2a and 2b it is worth making one observation. It should be pointed out that for ping pong events it is not necessary to achieve avoidance rates as high as for mobility failure events. 
This is because (as confirmed by operators during Release11 – de-prioritisation of solutions for short stay handover - and Release12 SON discussions) a ping pong event does not constitute a failure after all. Therefore, it is plausible to accept that solutions for ping pong avoidance may be subject to a lower avoidance rate, in exchange for other benefits such as minimisation of implementation/standardisation impacts or maintained flexibility of RRM implementation.
Observation: For ping pong events it is not necessary to achieve avoidance rates as high as for mobility failure events
When comparing Solution 1 with the design criteria established and when considering the results of the evaluation quoted above it can be seen that Solution 1 responds to all the criteria outlined during the study.
In fact, the following can be said with regards to compliance to design criteria:

1) The solution is based on implementation improvements that rely on standardised mechanisms. The solution is future proof because it does not force an implementation that needs to support the function to be changed with future changes of UE conditions. 

2) The solution is scalable as it does not depend on introduction of new features or UE capabilities. 

3) The solution does not limit flexibility of implementation as each vendor is able to optimise treatment of UEs according to its specific design

When looking at the evaluation agreed, it can be deduced that:
a) Ping Pongs can be avoided by means of the information already exchanged between eNBs during handovers

b) QoS is always optimised given that each implementation applies its best policy to the served UEs, matching perfectly with the implementation design criteria

c) No standardisation impacts need to be sustained

Solutions 2a and 2b also share similar characteristics as solution 1. 

In fact, when looking at compliance of such solutions with the design criteria agreed the following can be deduced:

1) The solutions are future proof because they do not force an implementation that needs to support the function to be changed with future changes of UE conditions.

2) The solution is scalable as it does not depend on introduction of new features or UE capabilities. 

3) The solutions impose a limited constraint to implementation. The latter is due to the fact that target eNBs need to adapt their policies to the parameters signalled by the source eNB if ping pong avoidance has to be guaranteed in the majority of cases. However, in light of the observation above, it could be envisioned that implementation flexibility can still be maintained at the price of a less strict ping pong avoidance rate.

When analysing the evaluation results for solutions 2a and 2b, the following can be derived:

a) Ping Pongs can be avoided by means of existing information signalled in the HO preparation messages and thanks to extra information added from source eNB to target eNB.   

b) QoS may be subject to degradations depending on the level of enforcement of UE handling criteria suggested by source eNB to target eNB. 

c) Minimum standardisation impacts due to changes reduced to addition of IEs mirroring information already existing in the eNB

In light of the analysis run above it can be seen that solutions 1, 2a and 2b are within the range of compliance targeted by the criteria agreed during the SON study.

It can be seen that solution 1 fully complies with the criteria outlined and it was subject to a positive evaluation. Hence the following is proposed:

Proposal 1: it is proposed to bring forward for further evaluation solutions 1, 2a and 2b.
Proposal 2: it is proposed to adopt Solution 1 as baseline and to evaluate if any enhancements to it are needed. 
3
Conclusions

In this paper an analysis of some of the solutions listed as potential designs for the SON for UE type topic has been presented.

On the bases of the evaluation carried out during RAN3#83 and captured in TR37.822 and in order to progress with the study phase work the following observations and proposals were made:

Observation: For ping pong events it is not necessary to achieve avoidance rates as high as for mobility failure events

Proposal 1: it is proposed to bring forward for further evaluation solutions 1, 2a and 2b.
Proposal 2: it is proposed to adopt Solution 1 as baseline and to evaluate if any enhancements to it are needed. 
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