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1
Introduction
During RAN3#82 a new version of TR37.822 was agreed in [1]. In this new version of the TR a comparison table was added for each solution on the table for the SON for UE Type topic.
In this paper the table agreed is taken into consideration to down select solutions currently available.
2
Analysis of solutions in light of their evaluation
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
It can be immediately seen how solutions 3-a and 3-b do not adhere to the criteria listed above. In particular:
1) Both solutions 3-a and 3-b limit flexibility of handling UEs in the most appropriate way depending on UE capabilities, services, conditions etc. because:

a. They mandate that grouping criteria shall be applied to UEs belonging to the group, i.e. there is a fixed policy for the whole group 

b. They are likely to imply changes and design limitation at RRM level

2) Both solutions 3-a and 3-b show weaknesses with respect to being future proof and scalable because:
a. They mandate that at the introduction of new groups formed to mirror new UE capabilities/services/conditions standardisation and implementation shall be changed

b. They are likely to require a high group granularity that should keep up with changes at UE/service/conditions level in order to avoid having several UE types and conditions being covered by the same group (which would imply adoption of different mobility policies within the same group)
3) Despite the fact that solutions 3-a and 3-b can avoid ping pongs, their adoption is likely to imply QoS degradation:

a. It is very likely that RRM designs will remain different in different implementations. Hence, it is likely that some RRM design will have to adapt to the group policy at the price of not being able to deliver optimised QoS. The latter is due to the fact that implementations may not be suited to support group criteria in an optimal way

Proposal 1: it is proposed to filter out solutions 3-a and 3-b from the list of solutions to be brought forward in the SON Enhancements Study due to their lack of compliance to the solutions criteria agreed.
With regards to the solution 2 family, solution 2-c appears to be subject to similar shortfalls as solutions 3-a and 3-b. In particular:

1) With respect to UEs tagged with a Group ID, solution 2-c limits flexibility of handling UEs in the most appropriate way depending on UE capabilities, services, conditions etc. because:

a. The solution mandates that the grouping criteria selected by the source shall be applied to UEs belonging to the group at the target, i.e. there is a fixed policy for the whole group to which the target is forced to adapt 

b. If it has to be guaranteed that the target can comply with the policy mandated by the source for the UE group, changes and design limitation at RRM level are likely to occur
2) In terms of scalability and the capability of being future proof, it is true that the source can decide flexibly on the policy to assign to a group given future changes to group conditions, however:

a. Solution 2-c implies that if the target has to accept and comply with group policies decided by the source due to future changes to group conditions, the target and source will have to coordinate their mobility policies and therefore change them when new grouping criteria are adopted.

b. Like solutions 3-a and 3-b, solution 2-c is likely to require a high group granularity that should keep up with changes at UE/service/conditions level in order to avoid having several UE types and conditions being covered by the same group (which would imply adoption of different mobility policies within the same group)

3) Like solutions 3-a and 3-b, solution 2-c can avoid ping pongs, however its adoption is likely to imply QoS degradation:

a. It is very likely that RRM designs will remain different across vendors. Hence, it is likely that some RRM design will have to adapt to the group policy at the price of not being able to deliver optimised QoS. The latter is due to the fact that implementations may not be suited to support grouping criteria dictated by the source in an optimal way

Proposal 2: it is proposed to filter out solutions 2-c from the list of solutions to be brought forward in the SON Enhancements Study due to its lack of compliance to the solutions criteria agreed.
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 is proposed:

Proposal 1: it is proposed to filter out solutions 3-a and 3-b from the list of solutions to be brought forward in the SON Enhancements Study due to their lack of compliance to the solutions criteria agreed.
Proposal 2: it is proposed to filter out solutions 2-c from the list of solutions to be brought forward in the SON Enhancements Study due to its lack of compliance to the solutions criteria agreed.
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