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1
Decision/action requested

The Neighbouring Cell List (NCL) optimization solution is to be discussed and agreed by SA5.
If agreed, the contents of this contribution should be introduced into TR 32.816.

2
References

(Reference - in list form - should be made to previous SA5/3GPP/etc. documents.)

[1]

3GPP TS 36.300 E-UTRA and E-UTRAN Overall description Stage 2 V8.1.0
3
Rationale

(with bullet points, the reasons for the proposed action. 
The objectives of the proposal should be clearly stated. 
Rejected alternative solutions should be mentioned if this aids understanding).

In the previous meeting, it was agreed to study the solutions against the use cases in TR 32.816 for the management of LTE and SAE.  

At present, the requirement and use case of Neighbouring Cell List (NCL) optimization was already captured in TR 32.816, while there is no solution for it.

From the perspective of solution, the key point of the Neighbouring Cell List (NCL) optimization is how to update the NCL. In this document, it is proposed that UE, eNodeB and EMS cooperate to update the NCL.
4 Detailed proposal
4.1
Usage of NCL
Why does eNodeB have to maintain NCL if handover and/or cell selection/reselection can be performed without NCL?

1. eNodeB needs to know some information on the target cell to complete handover.

2. eNodeB uses NCL to optimize mobility management in LTE e.g. speed up handover procedure [1]
3. NCL is not always mandatory, e.g. MME can handle handover requests when source cell/eNodeB cannot directly communicate with target cell/eNodeB [1].

4. If X2 link exists between source eNodeB and target eNodeB, source eNodeB usually gets handover related information of the target eNodeB via X2 link [1].

5. Inter-RAT mobility e.g. LTE --> UMTS and LTE --> GSM  handover require the network to indicate  the UE to detect specified neighboring cells. NCL still needs be pre-configured in radio access network in case of UMTS and GSM [1].
4.2
NCL optimization decision based on long term performance measurements
This section analyzes why NCL optimization decision has to be made based on long term performance measurement instead of only UE measurement. 
It should be noted that the long term performance measurements may be counters of UE measurements.
1. Removal of NCL entry shall be based on long term statitics, instead of single UE measurement. For example, the following performance measurements may be considered when making decision whether a neighbor cell relationship should be removed:
a) Counter of handover attempts

b) Counter of handover failures 
c) Counter of link failures shortly following handover
d) Counter of fast sequences of handovers
e) Counter of handover succuess over MME
2. Removal of X2 link shall be based on long term performance measurements, instead of UE measurements
3. Addition of NCL entry shall be based on long term performance measurements, instead of UE measurements
a) MME can handle handover requests when source cell/eNodeB cannot directly communicate with target cell/eNodeB.
b) It is not necessary to create neighbor cell relationship in real time i.e. as soon as UE reports detected new cell, eNodeB create neighbor cell relationship between serving cell and the newly detected cell. 
c) It may be too time consuming to create neighbor cell relationship during the duration of the handover procedure.
d) Arbitrary addition of NCL entry may cause heavy burden for source eNodeB to synchronize information with the target cell/eNodeB. 
e) Arbitrary addition of NCL entry may also cause UE to waste energy in detecting useless cells using other frequency carriers.
4. Establishment of X2 link shall be based on long term performance measurements, instead of single UE measurement
5. Synchronization of NCL between EMS and eNodeB may be difficult in case NCL is updated based on real-time UE measurements
a) NCL is stored in both eNodeB and EMS. EMS configures initial NCL in eNodeB via pre-defined planning data.
b) NCL shall not be updated following individual UE measurements. For example, in case some particular UE fails to complete handover by accident, eNodeB shall not remove the neighbor cell relationship due to only few handover failure reports. 
4.3
Difficulties in eNodeB-distributed Architecture
This section analyzes it is difficult to implement eNodeB-distributed architecture NCL optimization solution.
1. eNodeB may lack of information on the remote (target) cell to establish neighbour cell relationship. RAN3 has officially rejected a centralized RRM server solution. Information exchange between eNodeBs will rely on X2 link. However, X2 link may only be established after the first neighbour cell relationship between the 2 eNodeBs has been identified. In other words, in eNodeB-distributed architecture, source eNodeB can’t optimize NCL if X2 doesn’t exist, but the condition is very likely to happen.
2. eNodeB may lack of information to establish X2 link e.g. address of remote eNodeB while EMS can get enough information to establish X2 link.
3. eNodeB may have difficulty in keeping a large amount of performance measurements. However it is proposed that NCL will be updated using long term performance measurements.
4. In eNodeB-distribute architecture, each eNodeB will update the NCL independently due to UE reports it received. However, it may happen that source eNodeB decides to add a neighbour cell relationship with target eNodeB while target eNodeB may decide to remove the neighbour cell relationship. So it may be very difficult to synchronize updates of NCL in different eNodeBs as each eNodeB will update the NCL independently.
4.4
NCL optimization solution proposal
As shown below, it is proposed that NCL optimization functionality is distributed in EMS, eNodeB and UE.
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1. NCL optimization Functionality in UE
a) UE detects neighboring cells in the serving cell. UE measurements supporting NCL optimization are being discussed in other 3GPP sub-groups, e.g. handover related measurements, RRC related measurements, etc.

2. NCL optimization Functionality in eNodeB 

a) eNodeB collects UE measurements report from UEs, which may include identifier of newly detected cell
b) eNodeB transforms UE measurements into network-oriented performance measurements e.g counters regarding handover, counter regarding RRC

c) eNodeB reconfigures NCL due to new NCL configuration data from EMS

3. NCL optimization Functionality in EMS

a) EMS decides whether new neighbor cell relationship should be added into the NCL based on corresponding performance measurements collected from eNodeBs. Operator may set policy to restrict creation of neighbor cell relationship.

b) EMS decides whether particular existing neighbor cell relationship should be removed from the NCL based on corresponding performance measurements collected from eNodeBs. Operator may set policy to restrict removal of neighbor cell relationship.

c) EMS re-configures NCL in eNodeB after EMS has decided how to update it.

d) EMS creates X2 link when the first neighbor cell relationship between 2 eNodeB is to be created. Operator may set policy to restrict X2 creation.

e) EMS removes X2 link when the last neighbor cell relationship between 2 eNodeB has been removed. Operator may set policy to restrict X2 removal.

f) EMS shall be able to query information of the X2 terminal eNodeBs even if the EMS manages only one of the terminal eNodeB, and another EMS manages the other terminal eNodeB.
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