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1. 
Introduction

RAN3 is tasked for RRM section of LTE RAN TR 25.912. This contribution is provided for information to RAN2 to get some feedbacks from RAN2 perspective. Note that this contribution is mostly based on studies and agreements in RAN3 on RRM topic.
The 25.913 give some requirements with regards to the Radio Resource Management (RRM) as follow.

10
Radio Resource Management requirements
This clause does not pre-suppose any particular architecture. 
10.1
Enhanced support for end to end QoS
The E-UTRAN shall be enhanced to support improved QoS control, enabling a more optimal matching of service, application and protocol requirements (including higher layer signalling) to RAN resources and radio characteristics.
10.2
Efficient support for transmission of higher layers
The E-UTRAN shall provide mechanisms to support the efficient transmission and operation of higher layer protocols over the radio interface, such as IP header compression. 
10.3
Support of load sharing and policy management across different Radio Access Technologies

The E-UTRAN shall provide mechanisms to support load sharing and policy management between E-UTRA and other RATs (GERAN, UTRA). To minimize latency when data needs to be transferred, reselection mechanisms to direct UEs towards appropriate RATs when the UEs are in a dormant state, as well as the active state, should be considered. Support for end to end QoS during inter RAT handover should be considered
Some topics related to the RRM have been studied in SA2, RAN2 and RAN3, this contribution is trying to summarise the study and give an evaluation.

2 Summary of study 
SA2, RAN2 and RAN3 have studied the following issues:

2.1 Tasks for RRM

This has been captured in the R3.018 that RRM has the following tasks (the descriptions below are just summary, for detail refer to R3.018).

· Radio Bearer Control (RBC)

Configuration and Control of Radio Bearer of the air interface.

· Radio Admission Control(RAC)

Allocation of radio resource for specific QoS and that the admission would not endanger the availability of resource for already admitted services

· Connection Mobility Control(CMC)

In idle mode, control of cell (re)selection by setting of parameter for cell reselection and configuration of measurement.

In active mode, configuration of measurements for mobility of radio connections between different cells.

· Dynamic Resource Allocation (Scheduling) (DRA)

The decision of a scheduler to transmit the data of selected connections accordance to the availability of data for individual connection, quality of radio channels etc.

· Inter-cell RRM (Interference management & load management) (ICR)

To support the load balancing and interference mitigation.

· Radio Configuration (RC)

Configuration of cell, system information etc.

2.2 RRM Architecture

2.2.1 Exchanging of RRM information
It has been studied that exchanging of RRM information between entities may help load balancing between cells and interference mitigation.

So far the information that to be exchanged are categorised as follow:

· Cell Load information

· Inter-cell-Interference information

The report type of such information may be the following:

· Piggyback on Handover signalling message

· Periodically report

· Event report

· On demand

The load balancing control has been studied that in may be performed in two scenarios.
· Overlaying cells with different frequency band (carrier) or RAT but covering same geographical area

· Neighbouring cells with same frequency band and RAT

Signalling load for exchange of cell load information does not seem to be critical as the estimated bandwidth is relative low compared to the peak and cell edge data rates (ref. R3.060426)

2.2.2 Handling of RRM Function (RRM Architecture)
For handling of RRM function, two alternatives have been studied:

· Centralised Handling of certain RRM Functions (Centralised RRM architecture)
· De-Centralised RRM (de-centralised RRM architecture)
The following were studied.

· Number of interfaces

Centralized RRM architecture may need the following interfaces

· Interface between central RRM server and eNode Bs

· Interface between central RRM servers

· Interface between central RRM servers and ASGW

De-centralised RRM architecture may need the following interfaces

· Interface between eNode Bs

· Interface between eNode B  and ASGW
· Single point failure

This has not been discussed so deeply however it should be obvious that If centralized RRM architecture has the mobility control function, single point failure may cause significant system degrade due to the fact that mobility is controlled by the centralized RRM server.
· Ping Pong effect

It has been identified that due to different vendor handover control algorithms, a ping pong effect may occur in the adjacency where different vendors’ equipments are deployed. Two categories that may cause ping pong effect have been identified:

· Radio based handover: 

UE move rapidly between two cells and if a handover algorithm would try to immediately handover to the cell with the best radio conditions this could result in very frequent handovers back and forth (Ping-Pong) between two cells. 

· Load based handover:

load situation changes slightly could be a trigger for a immediate load based handover backwards to the former cell.

It has been also identified that the ping pong effect exists for both centralized RRM architecture and de-centralised RRM architecture. 
It has also been studied that  to avoid this ping pong effect, kind of hysteresys can be introduced. This has not yet been taken as the final solution. 

· Number of connections

The number of connections for de-centralized RRM architecture and centralize RRM architecture are nC2 and n, respectively, where n is the number of eNodeBs, which need information exchange for inter-cell RRM each other. In case of n = 10, for example, the number of connections for de-centralized RRM  architecture and centralized architecture  are 45 and 10, respectively.

2.3 QoS Handling
The QoS concept and SAE Bearer Service, SAE Access Bearer Service and SAE Radio Bearer Service have been studied and have been captured in 23.882. Also the resource establishment and QoS signalling has been captured in 23.882. 

The study with regards to the QoS control has been carried out in RAN2 but there is still no text captured in the 25.813.

2.4 Efficient transmission of higher layer protocols over the air interface
It has been studied that header compression will be used as the mean to efficient transmission of user data. It has also been studied where to locate and agreed that the header compression is performed by PDCP layer which will be located in the ASGW on the network side and in the UE. 

2.5 Mobility 
2.5.1 Lossless/Seamless 

For the intra-access mobility, bi-casting and data forwarding mechanism have been studied and it has been agreed that the data forwarding is the only mechanism to support lossless handover.
For the inter-RAT handover, bi-casting and data forwarding mechanism have been studied. It has been identified that for the EUTRAN->UTRAN Handover, the data forwarding mechanism needs to terminate forwarded data in the ASGW so to de-cipher the ciphered data and then forward to the target UTRAN. From this studied, it has been discussed that the bi-casting mechanism may be better but the conclusion is FFS.

2.5.2 inter RAT Mobility
The inter-RAT mobility between E-UTRAN and UTRAN has been studied in RAN2 and have been considered. For example, handover from E-UTRAN RRC CONNECTED state to UTRAN CELL DCH state is supported with UE assisted network controlled manner, handover between UTRAN IDLE and E-UTRAN RRC IDLE is completely by UE controlled cell reselection. 
3.
Evaluation 
The following is provided to evaluate whether the study with regards to the overall  RRM satisfy the requirements in 25.913.
-Enhanced support for end to end QoS

The RRM tasks for E-UTRAN have been studied and agreed. The SAE Bearer Service, SAE Access Bearer Service and SAE Radio Bearer Service have been defined. The resource establishment and  QoS signalling has been agreed. By all these means it can provide sufficient mean for the E-UTRAN to provide the enhanced support of end to end QoS. It is therefore evaluated that the requirement can be satisfied.
-Efficient support for transmission of higher layers

Header compression function which has been agreed as one of the functions in PDCP layer have been agreed. It has been also agreed that the PDCP layer is resided in the ASGW on the network side and in the UE. With this header compression, it can be evaluated that this requirement can be satisfied. 
-Support of load sharing and policy management across different Radio Access Technologies

In order to support load sharing, exchange of cell load information have been studied. While the study  of RRM architecture whether to have centralised RRM architecture or de-centralised RRM architecture is still on-going, it can be justified that both of the architectures can support  load sharing. 

The Inter-RAT mobility for UE in RRC IDLE state and RRC CONNECTED state have been considered. 

The support of data forwarding for intra-access mobility have been agreed so this can support end to end QoS.  For the inter-RAT handover, while it is still FFS, the bi-casting with possibly some enhancements have been identified as the appropriate mechanism, this can support the end to end QoS during the inter RAT handover.

Overall, while some topics such as RRM architecture, QoS handling in the air interface are still under study, it can be evaluated that requirements for the RRM can be satisfied. 
4.
Proposal

It is proposed to discussed the evaluation. If agreeable, it is proposed to captured in the chapter 11 of 25.912 
[1] 25.882 v1.1.0
[2] 25.813 v0.8.3
[3] 25.814 v1.2.2

[4]R3.018 v0.2.1 
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