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1
Introduction

A new study item (SI) named “Next Generation SON for UTRA and LTE” was approved in RP-122037. The new SI proposes to study how to tailor SON functions to UE types as quoted in the justification below:
“In Rel.11 Mobility Robustness Optimisation (MRO) has been enhanced to identify for which UE type the failure has occurred. Other SON use cases might require similar enhancements, for example MLB is not able to distinguish between UEs that support CRE and non-CRE UEs.”

This paper scopes out possible areas of interest for SON functions applied to UE grouping and attempts to provide a direction for future work in this area.
2
Criteria on how to apply per-UE policies
The Release 12 SON SID draws a relation between the “UE context aware MRO function” defined in Release 11 and possible use of UE context information for MLB. A first clarification is therefore needed to distinguish between these two cases.

In the Release 11 MRO function, knowledge of the UE context is needed in order to understand the nature of the failure the UE was subject to. Namely, retrieval of the UE context or in general of the mobility policy that was used for a specific UE is a “post failure” activity used to diagnose the failure and understand its root cause. 
Knowledge of the UE context in MRO shall not necessarily be linked to actions taken after the failure on UEs with certain context characteristics. For example, knowledge of the fact that a failure occurred for a UE in cell range extension might simply imply that ABS shall be invoked to reduce interference for that UE and ensure successful handovers. 
In other words, UE context knowledge in Release 11 MRO does not imply a per-UE-type behaviour.
Observation 1: UE context knowledge in Release 11 MRO does not imply a per-UE-type behaviour

On the other hand MLB is a function that enables the change of mobility parameters between two neighbour cells. Mobility thresholds are standardised as cell specific parameters, therefore the requests for mobility parameters changes should be interpreted as a per cell indication. Obviously, an implementation can decide whether to apply the changes to all UEs or to specific UEs, in a way compatible to e.g. their capabilities and positioning.

Let’s take the example mentioned in the SID justification, quoted in section 1 and referring to CRE-capable and non-CRE capable UEs. 
According to current specifications, a serving eNB is aware of served UEs capabilities and in particular it is aware of the range extension a UE can support. If MLB results in an extension of a target cell border of e.g. 6dB, the serving eNB will be able to evaluate for which UE this new policy can be applied because it knows the neighbour cell detection capabilities of each served UE. Hence, the serving eNB will offload only those UEs that can detect the neighbour cell under the new mobility threshold conditions dictated by the Mobility Change Request procedure.
Therefore, a per-UE-type mobility decision could already be possible if allowed by the implementation. A similar example could be made for other UE capabilities. It seems therefore questionable whether standardisation needs to specify any further aspects of the already possible per-UE policy treatment.
Similarly, it would be challenging to take decisions (e.g. on mobility) based on services or bearers characteristics in use by each UE. Firstly, such decisions cannot be taken in an isolated way, but they should consider other factors such as mobility status, UE’s radio capabilities, RRM policies adopted by neighbour BSs for e.g. resource allocation of certain service traffic. The latter implies rather high complexity of any decision taken on bearer related parameters. Secondly, such decisions would imply service awareness at RAN level, which is not possible to assume as the RAN is only aware of e.g. QCI and ARP, but it is not aware of the service the bearer is transporting. 

It shall be observed that it is highly beneficial to leave an implementation freedom to choose for which UE certain policies will be applied. Namely, it is highly beneficial to allow a base station to decide on a case by case basis how to apply certain policies to certain UEs depending on their capabilities and context. This is because there are many factors, known to the serving base station and related to the particular implementation and radio conditions, that should be taken into consideration when applying such policies.
Observation 2: it is already possible for a serving base station to apply policies (e.g. for mobility) to UEs depending on their capability and context. It is highly beneficial to give an implementation freedom to choose how to apply such per-UE policies on a case by case basis. 
3
Mechanisms for UE grouping

As mentioned in Section 2 it is already possible for a BS to know the capabilities of the served UEs and to apply policies based on them. It is also already possible to apply specific policies on UEs using certain bearers with specific QoS.
It was also highlighted that it is beneficial to decide on such “per UE context” policies on a case by case basis and to leave such decision to the particular implementation.
On the other hand, one possible aspect that has been considered of value during the course of Release 11 is to tailor mobility decisions depending on the particular mobility state of a UE. 

The mobility status of a UE could constitute a significant factor in understanding the optimal mobility policy to adopt, as studied in [2]. This concept, which could be adopted for single UEs, could also be combined with grouping of UEs on the basis of their mobility status for the purpose of applying per-UE-group mobility policies. 
For example, UEs moving together on a vehicle will most likely be subject to the same mobility events and could all be good candidates for optimised mobility policies.  

Moreover, mobility enhancements for groups of UEs could be beneficial to alleviate the burden of signalling messages and the risk of failures due to high numbers of handovers occurring in a short time span.

Therefore, one area of focus for the Release 12 SON SI could be to investigate the concept of grouping of UEs on the basis of their mobility status and to identify solutions on how to enhance mobility of UEs moving in the same “mobility group”.
Proposal: it is proposed to focus on investigating the concept of UE grouping on the basis of their mobility status and to identify solutions on how to enhance mobility of UEs in the same “mobility group”.

Solutions in the proposed area would improve mobility performance both in HetNet and in Homogeneous scenarios. They can be applied to different UE mobility models, from pedestrian (e.g. users moving in groups at slow speed) to high speed (e.g. users moving in a train along a defined mobility pattern).
4
Conclusion
In this paper the justification to work on per UE type SON functions presented in the new Release 12 SON SID has been analysed. The paper details the purpose of UE context knowledge for the Release 11 MRO function. The paper also explains why it is beneficial to allow an implementation to adopt specific per-UE-type policies without constraints.
This is captured in the following observations:
Observation 1: UE context knowledge in Release 11 MRO does not imply a per-UE-type behaviour

Observation 2: it is already possible for a serving base station to apply policies (e.g. for mobility) to UEs depending on their capability and context. It is highly beneficial to give an implementation freedom to choose how to apply such per-UE policies on a case by case basis.
An area where evaluation of new solutions could be beneficial has been identified and a proposal to investigate in such direction has been brought forward as follows:

Proposal: it is proposed to focus on investigating the concept of UE grouping on the basis of their mobility status and to identify solutions on how to enhance mobility of UEs in the same “mobility group”.
It is suggested to agree to the Proposal above and to take the observations made as a working assumption for the Release 12 SON SI.
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