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1 Purpose
The purpose of this paper is to show an overview of the Nortel proposal for RRM.

2 Introduction

Definition of the Architecture: 
The overall architecture proposed (e.g. by Nortel) is depicted below. 
The Nortel solution, alike the one presented in R2-052906, features a second RAN control plane node in addition to the eNodeB which is in charge of these RRM aspects. However, this node does not terminate the RRC. The architecture supported by Nortel is thus figured out below:
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To understand and compare the architectures, the following Reference Points have been reused with a distinction for User Plane and Control Plane:
E1: comprises L1 and L2 signalling for UP, among others common and dedicated control channels for shared radio resources

E2: providing communication between UE and network side termination of RRC

E3: performing inter-cell RRM communication

E4: user plane communication between eNodeB and the inter-system mobility anchor point.
E5: c-plane communication between RRC termination and the respective MME entity

E7: Implementation specific O&M.

In what follows, it has been assumed that the MME is co-localized with the inter-system mobility anchor (in ASGW) as presented in the figure above. The discussion on the placement of the MME, UPE and ASGW functions is actually addressed in other contribution.
Definition of RRM functions

Before dealing with the functional mapping of the RRM, the layout of main RRM functions is recalled here-below as partitioned at the last RAN3#49:
a)
CMC: Connection Mobility Control

             - measurements (UE,NB)

- measurements configuration

- measurement reporting

              - HO decision, HO execution

b)
ICR: Inter-Cell RRM (interference management)

c)
RAC: Radio Admission Control

d)
DRA: Dynamic Resource Allocation (scheduling)-> eNodeB

- interference management

   

- dependent on RAN1 findings

- cell load management

e)
RBC: Radio Bearer Control

f)
RC: Radio Configuration (Log O&M)

The location of these functions is presented below:
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3 Nortel Proposal for LTE-RRM with an eCRNC
The following section deals mainly with the eCRNC node which comprises the following functions:

- CRRM,
- Radio configuration,
- proprietary O&M.
3.1 CRRM
Under the scope of the CRRM category introduced above, it is proposed that the eCRNC plays the role of the common RRM database.

The CRRM function provides permanent and updated information storage and exchange and make it available to the RRM of the eNodeB(s) in order to perform certain functions. For example:

· Received PWBT, used by eNodeB to perform interference management (RRM functions ICR & DRA),
· load of neighbor cells, used by eNodeB to handle inter-cell mobility of SAE UEs (RRM function CMC).
It is proposed to reuse the same principle as in the CRRM 3g feature for the split of responsability of the CRRM and RRM functions: the RRM registers to the CRRM to get the information necessary to make decisions, CRRM provides only a relay of this information and takes no decision.
The principle of the CRRM defined in release 5 is recalled hereafter 
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In R5, it had been decided to host both CRRM & RRM in the same RNC node. 
For example, one of the mechanism during the SRNS relocation is the CRRM was filled up gradually based on inter-cell mobility events triggered in the RRM also located in the RNC:
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CRRM Solution for the LTE:

It is proposed for LTE:

· to reuse the same principle to differentiate two functions: a CRRM function which acts as a mere updated database of RRM information with no decision power and RRM function which takes the RRM decisions.

· to locate them in two different nodes: the first CRRM function in the eCRNC and the second RRM function in the eNodeB.

This corresponds to the following diagram:
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It is further proposed to use the E3 interface to perform the register & update functions as presented here-above.

The RRM function (i.e. eNodeB) registers to the CRRM function (i.e. eCRNC) in order to get updated information. It includes in its registration message the identities of the cells for which it wants to receive RRM information. The eCRNC centralizes the requests and provides over the same E3 interface the updates. The eCRNC may use the Radio Configuration function in order to retrieve the necessary information (see Radio Configuration Function in section 2.3).
All the decisions are taken by the RRM which is located in the eNodeB with the help of a local DB which mirrors the CRRM only for the very local parts of mobility in which a given eNodeB is interested in. The eCRNC contains only the CRRM function and serves only as a relay and centralized database storage for the RRM information.

It is assumed that such an architecture cumulates the following advantages at the same time:

· centralized RRM view for the inter-cell coordination,

· de-centralized databases and decision points avoiding the single point of failure issue.

The difference compared to R5 architecture where CRRM and RRM functions are co-localized is that that the split of the two exhibits one new interface here named E3.

However this interface is expected to be a low latency control plane only interface which will not impair the user c-plane performance (separate E5 interface) as explained in tdoc xxx "Nortel proposal of mobility in LTE Active mode".
Inter-RAT CRRM Solution 
Since the eCRNC will cater for a limited number of eNodeBs, some exchange of information will be necessary between the eCRNCs (intra-RAT case) and also between eCRNC and CRNC (inter-RAT case). The inter-RAT case is presented below with the reuse of Iur measurements reporting:
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It is thus assumed that the LTE CRRM will contain 3g information i.e. RRM information from another RAT. It can be noticed that it has been done so for the R5 CRRM which had been originally intended to be multi-RAT and which contain 2g information (even if hosted in 3g RNC as explained above).
Similar mechanism is necessary for the intra-RAT case. For simplification and to facilitate the migration path, one could reuse also the Iur measurement reporting in that scenario:
Intra-RAT CRRM Solution 
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No new interface needs to be defined.
3.2 Radio Configuration (Logical O&M)
It is proposed to locate the radio configuration functions in the eCRNC. As per analogy of the functions accomplished today by a CRNC, these functions comprise the following:
1. configuration of the cells,
2. configuration of common transport channels: e.g. RACH, FACH, BCH, PCH (depending on what is retained by RAN2)
3. configuration of the shared channels: it is assumed that LTE will make a wide use of shared channels on the downlink and on the uplink e.g. hsdsch and usch like.
4. configuration of system information that need to be broadcast to the SAE UEs over the radio interface,
5. configuration and reporting of common measurements: The eCRNC requires the intercell RRM view and therefore to have some common radio measurements performed in the cell to be reported . These radio measurements comprise equivalent measurements reported today by the NodeB to the RNC such as the transmitted downlink power, the uplink received power.

It is proposed to reuse the same principles as the ones which are used today for the configuration of the common measurements. Today the CRNC configures the NodeB to define which measurements to report, the type of reporting (periodic, event triggered…) and the triggering events for the reporting.

It is also proposed to reuse the same E3 interface (already introduced above in section 2.1) in order to have the eCRNC configure the eNodeB:
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Similarly, it is proposed to use the E3 interface for the common measurement reports: the eNodeB reports autonomously over E3 information to the eCRNC whenever the trigger events are met.
3.3 Proprietary O&M Transport
It is proposed to reuse as in R99 the eCRNC for proprietary O&M transport. This defines the following new E7 interface as presented in the diagram below:
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4 Conclusion

This contribution shows an overview of the RRM functions.
The inter-cell RRM functions are shown split in two parts to take the best of all scenarios:
· one part in the eNodeB corresponding to RRM local database and inter-cell decision functions,

· one part in a separate node called eCRNC which is limited to a CRRM function with no decision.

By so doing, the inter-cell RRM decision is still located in the eNodeB together with the RRC for more efficiency.
A new low latency E3 control plane interface is defined between the eNodeB and the eCRNC.

It is also proposed to host in this eCRNC the following functions in order to enable the maximum reusability compared to R99:
· radio configuration

· implementation specific O&M

This architecture presents the following main advantages:
Reliability

· no "single point of failure": if failure of the inter-cell RRM node, the local databases features some redundancy (no service interruption and mirrors that can help the central DB rebuilt). 
· At the same time, it benefits from the centralized view for the "one cell added" scenario with the inter-cell RRM node (which can propagate into the local databases).

Efficiency

· Efficient definition of measurements optimized for every nodeB even when from different vendors since RRC is terminated in every single nodeB,

· inter-cell RRM database can be generic and in particular can cross RAT borders like the today CRRM feature which had been originally designed across multiple RATs. 

Signalling

· Reduced and C-plane latency also decreased due to the fact that the architecture is also only two-nodes for the Control Plane: all signalling related to the user activity, NAS signalling and mobility events bypass the eCRNC node.

OPEX

· Co-localize in the same single node of the RRM functions radio configuration, CRRM, logical O&M, implementation specific O&M in order to reuse functions of R99 CRNC in a single node, facilitate the migration path from R99 and minimize the Opex.
It is proposed to capture the sections 2 and 3 of this RRM solution in the TR.

It is then proposed to consider the associated architecture for agreement.
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