3GPP TSG-RAN WG3 Meeting #82
R3-132070
San Francisco, USA, November 11-15, 2013

Title: 
Evaluation of UE grouping
Source: 
Huawei
Agenda item:
10.1.1
Document for:
Approval
1   Introduction
In RAN3#81bis, the criteria for evaluation of UE grouping was agreed [1]. In this tdoc we propose an evaluation based on these criteria.
2   Discussion 
The agreed solutions to be evaluated are:

1.
Solution without additional information
The existing information such as load information, measurement configuration, QoS parameters and UE capabilities can be used to assess the offset used for a handover and likelihood of connection failure of the served UE. Therefore, current specifications enable an eNB to have information for avoiding unnecessary handovers back to the source cell.

2.
Solution with additional information but without pre-defined UE groups
In this solution the source eNB sends an indication in the handover request to the target eNB to give additional information about each handover

a.
Signal the offset from the agreed handover trigger used for this handover. 

b.
Signal a timer to inform the target that it should not hand over the UE back to source within the given time.

c.
Signal a group identity (defined at source as a bit string) in the Mobility Setting Change procedure; later, the target, if it accepted the new mobility settings, applies the new settings to the UEs handed over successfully with the same group identity signaled in the HO preparations.

3.
Solution with pre-defined UE groups
In this solution, the groups are defined in the standard. The mobility settings change procedure is extended to include negotiation of the predefined groups.

a.
The eNB exchange the group ID in the handover request 

b.
The groups are based on commonly known parameters, like UE capabilities or release or bearer class

The agreed criteria are:

· Flexibility (adaptation): the point is to verify if the solution enables to apply mobility policies to any UE, according to what implementation believes opportune, based on existing criteria (e.g. capabilities, services, etc.).

· Flexibility (future development): the point is to verify if the solution enables to apply new mobility policies to any UE, according to what implementation believes opportune, based on any newly introduced criteria (e.g. new capabilities, services, etc.).

· Ping-pong and connection failure avoidance: The problem statement defines the ping-pong as the risk that should be avoided. In addition, the risk of failures shall not be increased. The proposed solutions should therefore decrease the risk for the unnecessary HO (i.e. HOs not for radio reasons) that would lead to ping-pong, while not increasing the risk of failures.

· Ability to optimize other aspects (e.g. QoS): the point to analyses is if the solution enables the target eNB to choose a HO trigger point that takes into account other criteria, e.g. QoS. 

· Standardisation and implementation effort: the point here is to analyse implementation impact, for example what signaling procedures may be affected and at what extent.

The evaluation can be summarized as illustrated in the table below:
	
	Flexibility (adaptation)
	Flexibility (future development)
	Ping-pong and connection failure avoidance
	Ability to optimize other aspects (e.g. QoS
	Standardisation and implementation effort

	1
	High

There is no limitation for the source to select the policy2).

	High
There is no limitation for future enhancements 2).

	Medium
The target may try to guess the policy used in the target (not always possible). Target may also apply a timer (defined in the target) to prevent ping pong and may use normal measurements to avoid RLF. 
	Low
Target may use available information in HO preparation to guess the group but it will not always be possible.
	Std: N/A 

No change in standard is needed.
Impl: Medium

The source needs to adopt its policy use to what is understandable on the target side2).



	2a
	High
There is no restriction for HO policy used by the source
	High
There is no limitation for future enhancements.


	High
The target can apply a differentiated handover trigger for handovers back to the source, thereby reducing the risk for ping pong.

	Medium
It will be possible to make the correct assessment for UEs coming from the source cell. This will not be straightforward1) for UEs not coming from the source cell.
It is also not straightforward to adjust the handover trigger for a group1).

It is not possible to use a different hysteresis for different groups.
	Std: Low
Requires a new IE in HO preparation
Impl: Medium

Target will apply the same hysteresis to each signalled delta value. Target may need to guess the appropriate HO trigger for UEs not coming from the source cell1)


	2b
	High
There is no restriction for HO policy used by the source
	High
There is no limitation for future enhancements.


	Medium
A timer (defined by the source) can prevent ping pong and the target can use normal measurements to avoid RLF.
	Low

The solution uses a timer selected in the source cell to prevent ping pong and will therefore be unable to handover at the correct time
	Std: Low
Requires a new IE in HO preparation

Impl: Low



	2c
	High
There is no restriction for HO policy used by the source
	High
There is no limitation for future enhancements.
	High

The target can apply a differentiated handover trigger for handovers back to the source, thereby reducing the risk for ping pong.
	Medium
It will be possible to make the correct assessment for UEs coming from the source cell. This will not be straightforward1) for UEs not coming from the source cell.
It is possible to use a different hysteresis for different groups.
	Std: Medium

Requires a new IE in Handover preparation and a new IE in the Mobility settings change procedure messages.

Impl: Medium

Requires that the handover trigger for the different groups used in both cells3) are negotiated between eNBs. Target may need to guess the appropriate HO trigger for UEs not coming from the source cell1)


	3a
	Medium
Since the group is signalled in the HO request, it would be possible for the source eNB to select the group based on information not available in the target prior to the handover. It would for example be possible to define groups based on data volume or UE velocity estimated by the eNB (if included in the definitions of groups).
	Low
The groups are defined (in some way) in the specification. If a new criterion should be considered, it must be understood by all eNBs and must therefore be included in the specification.
	High

The target can apply a differentiated handover trigger for handovers back to the source, thereby reducing the risk for ping pong.
	High

It will be possible to immediately make the correct assessment for all UEs (also the ones not coming from the source cell)

It is possible to use a different hysteresis for different groups.
	Std: High

Requires a new IE in Handover preparation and a new IE in the Mobility settings change procedure messages. Also requires that the groups are defined in the specifications.

Impl: Medium

Requires that the handover triggers for all defined groups are negotiated between eNBs.



	3b
	Low
The selection of the group is limited to information available in both the target and source eNB, i.e. included in the HO preparation.
	Low

The groups are defined (in some way) in the specification. If a new criterion should be considered, it must be understood by all eNBs and must therefore be included in the specification.
	High

The target can apply a differentiated handover trigger for handovers back to the source, thereby reducing the risk for ping pong.
	High

It will be possible to immediately make the correct assessment for all UEs (also the ones not coming from the source cell)

It is possible to use a different hysteresis for different groups.
	Std: High

Requires a new IE in the Mobility settings change procedure messages. Also requires that the groups are defined in the specifications.

Impl: Medium

Requires that the handover triggers for all defined groups are negotiated between eNBs.



	Note
	1) It would be possible for the target eNB to guess the grouping used in the source cell by evaluating the indicated group (or delta), the information received in the HO preparation and information about the UE collected after the handover. 

2) Even if there is no limitation for the source to select a policy, there may be practical limitations considering that the target must guess the policy and if the source wish the target to be able to guess the policy, this may limit the flexibility in the source cell. 

3) In this solution, the groups are defined independently between neighbours and must therefore be negotiated separately.




3   Conclusions

We propose that the evaluation table is captured in the TR.
4   References
[1] R3-131940, Evaluation criteria for the solutions listed for the ping-pong problem of SON for UE types
Annex – Text proposal

<<< start of text proposal >>>
4.1
SON for UE types

According to current specifications, differentiation of mobility settings is possible. The objective of the “SON for UE types” task should be to evaluate if differentiation of mobility settings mechanisms can cause interoperability issues and if yes, to evaluate solutions for them. 

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. 

4.1.1
Ping-pong event

Problem description:

Enabling wider differentiation of mobility setting may be needed in the system (homogeneous and heterogeneous scenarios), but may create issues, such as ping-pongs. Example scenarios are presented below (further scenarios are FFS).

Scenario 1:

When load balancing is used to resolve congestion in the source cell, and the Mobility Settings Change procedure is used to adapt the handover trigger point to the target cell, some UE categories may be subject to ping-pong depending on how the UE category is handled in the target cell. A UE belonging to such UE category is handed over from the congested source cell to the target cell while located far out in the edge of the target cell. While the eNB serving the target cell is aware that handing over the UE back to the congested cell within a certain time window is a ping pong event it is FFS whether the eNB serving the target cell needs additional information for further handover decisions. These decisions are typically based on a trade off between the risk for failure and ping pong.

Solutions:

The following solutions have been identified:

1.
Solution without additional information
The existing information such as load information, Handover Cause Value, measurement configuration, QoS parameters and UE capabilities can be used to assess the reason and the offset used for a handover. The serving eNB can estimate the likelihood of connection failure of the served UEs and trigger handovers to previous serving cells only when needed from a radio conditions point of view. Therefore, current specifications enable an eNB to have enough information for avoiding unnecessary handovers back to the source cell.

2.
Solution with additional information but without pre-defined UE groups.
In this solution the source eNB sends an indication in the handover request to the target eNB to give additional information about each handover.

a.
Signal the offset from the agreed handover trigger used for this handover.

b.
Signal a timer to inform the target that it should not hand over the UE back to source within the given time.

c.
Signal a group identity (defined at source as a bit string) in the Mobility Setting Change procedure; later, the target, if it accepted the new mobility settings, applies the new settings to the UEs handed over successfully with the same group identity signaled in the HO preparations.

3.
Solution with pre-defined UE groups
In this solution, the groups are defined in the standard. The mobility settings change procedure is extended to include negotiation of the predefined groups.

a.
The eNB exchange the group ID in the handover request.

b.
The groups are based on commonly known parameters, like UE capabilities or release or bearer class or UE behavior (e.g. UE mobility state as known by the network).

Evaluation of the above solutions is proposed to be based on:

Flexibility (adaptation): the point is to verify if the solution enables to apply mobility policies to any UE, according to what implementation believes opportune, based on existing criteria (e.g. capabilities, services, etc.).

Flexibility (future development): the point is to verify if the solution enables to apply new mobility policies to any UE, according to what implementation believes opportune, based on any newly introduced criteria (e.g. new capabilities, services, etc.).

Ping-pong and connection failure avoidance: The problem statement defines the ping-pong as the risk that should be avoided. In addition, the risk of failures shall not be increased. The proposed solutions should therefore decrease the risk for the unnecessary HO (i.e. HOs not for radio reasons) that would lead to ping-pong, while not increasing the risk of failures.

Ability to optimize other aspects (e.g. QoS): the point to analyses is if the solution enables the target eNB to choose a HO trigger point that takes into account other criteria, e.g. QoS. 

Standardisation and implementation effort: the point here is to analyse implementation impact, for example what signaling procedures may be affected and at what extent.

Evaluation:

	
	Flexibility (adaptation)
	Flexibility (future development)
	Ping-pong and connection failure avoidance
	Ability to optimize other aspects (e.g. QoS
	Standardisation and implementation effort

	1
	High

There is no limitation for the source to select the policy2).


	High
There is no limitation for future enhancements 2).


	Medium
The target may try to guess the policy used in the target (not always possible). Target may also apply a timer (defined in the target) to prevent ping pong and may use normal measurements to avoid RLF. 
	Low

Target may use available information in HO preparation to guess the group but it will not always be possible.
	Std: N/A 

No change in standard is needed.

Impl: Medium

The source needs to adopt its policy use to what is understandable on the target side2).



	2a
	High
There is no restriction for HO policy used by the source
	High
There is no limitation for future enhancements.


	High
The target can apply a differentiated handover trigger for handovers back to the source, thereby reducing the risk for ping pong.

	Medium
It will be possible to make the correct assessment for UEs coming from the source cell. This will not be straightforward1) for UEs not coming from the source cell.
It is also not straightforward to adjust the handover trigger for a group1).

It is not possible to use a different hysteresis for different groups.
	Std: Low
Requires a new IE in HO preparation

Impl: Medium

Target will apply the same hysteresis to each signalled delta value. Target may need to guess the appropriate HO trigger for UEs not coming from the source cell1)


	2b
	High
There is no restriction for HO policy used by the source
	High
There is no limitation for future enhancements.


	Medium

A timer (defined by the source) can prevent ping pong and the target can use normal measurements to avoid RLF.
	Low

The solution uses a timer selected in the source cell to prevent ping pong and will therefore be unable to handover at the correct time
	Std: Low
Requires a new IE in HO preparation

Impl: Low



	2c
	High
There is no restriction for HO policy used by the source
	High
There is no limitation for future enhancements.
	High

The target can apply a differentiated handover trigger for handovers back to the source, thereby reducing the risk for ping pong.
	Medium
It will be possible to make the correct assessment for UEs coming from the source cell. This will not be straightforward1) for UEs not coming from the source cell.
It is possible to use a different hysteresis for different groups.
	Std: Medium

Requires a new IE in Handover preparation and a new IE in the Mobility settings change procedure messages.

Impl: Medium

Requires that the handover trigger for the different groups used in both cells3) are negotiated between eNBs. Target may need to guess the appropriate HO trigger for UEs not coming from the source cell1)


	3a
	Medium
Since the group is signalled in the HO request, it would be possible for the source eNB to select the group based on information not available in the target prior to the handover. It would for example be possible to define groups based on data volume or UE velocity estimated by the eNB (if included in the definitions of groups).
	Low
The groups are defined (in some way) in the specification. If a new criterion should be considered, it must be understood by all eNBs and must therefore be included in the specification.
	High

The target can apply a differentiated handover trigger for handovers back to the source, thereby reducing the risk for ping pong.
	High

It will be possible to immediately make the correct assessment for all UEs (also the ones not coming from the source cell)

It is possible to use a different hysteresis for different groups.
	Std: High

Requires a new IE in Handover preparation and a new IE in the Mobility settings change procedure messages. Also requires that the groups are defined in the specifications.

Impl: Medium

Requires that the handover triggers for all defined groups are negotiated between eNBs.



	3b
	Low
The selection of the group is limited to information available in both the target and source eNB, i.e. included in the HO preparation.
	Low

The groups are defined (in some way) in the specification. If a new criterion should be considered, it must be understood by all eNBs and must therefore be included in the specification.
	High

The target can apply a differentiated handover trigger for handovers back to the source, thereby reducing the risk for ping pong.
	High

It will be possible to immediately make the correct assessment for all UEs (also the ones not coming from the source cell)

It is possible to use a different hysteresis for different groups.
	Std: High

Requires a new IE in the Mobility settings change procedure messages. Also requires that the groups are defined in the specifications.

Impl: Medium

Requires that the handover triggers for all defined groups are negotiated between eNBs.



	Note
	1) It would be possible for the target eNB to guess the grouping used in the source cell by evaluating the indicated group (or delta), the information received in the HO preparation and information about the UE collected after the handover. 

2) Even if there is no limitation for the source to select a policy, there may be practical limitations considering that the target must guess the policy and if the source wish the target to be able to guess the policy, this may limit the flexibility in the source cell. 

3) In this solution, the groups are defined independently between neighbours and must therefore be negotiated separately.




<<< end of text proposal >>>
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