Page 1



3GPP TSG-RAN WG2 Meeting #72 
( 
R2-106897
Jacksonville, US, November 15 – 19, 2010
	CR-Form-v9.7

	CHANGE REQUEST

	

	(

	36.300
	CR
	CR0278
	(

rev
	-
	(

Current version:
	10.1.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	X
	Radio Access Network
	X
	Core Network
	


	

	Title:
(

	Introduction of time domain ICIC

	
	

	Source to WG:
(

	Qualcomm Incorporated

	Source to TSG:
(

	R2

	
	

	Work item code:
(

	eICIC_LTE-Core
	
	Date: (

	19/11/2010

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	Rel-10

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	RAN1 has agreed on enhanced-ICIC based on time domain resource partitioning solution. It is proposed to capture the support for restricting RLM/RRM measurements indicated in R2-105282/R2-105991.

	
	

	Summary of change:
(

	Highlevel description of RRM/RLM restriction for time domain ICIC is provided.

	
	

	Consequences if 
(

not approved:
	The proposed feature is not supported (the CR is intended for inroduction of a new feature).

	
	

	Clauses affected:
(

	16.x (new)

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


16
Radio Resource Management aspects

The purpose of radio resource management (RRM) is to ensure the efficient use the available radio resources and to provide mechanisms that enable E-UTRAN to meet radio resource related requirements identified in sub-clause 10 of 3GPP TR 25.913 [2]. In particular, RRM in E-UTRAN provides means to manage (e.g. assign, re-assign and release) radio resources taking into account single and multi-cell aspects.

16.1
RRM functions

16.1.1
Radio Bearer Control (RBC)

The establishment, maintenance and release of Radio Bearers involve the configuration of radio resources associated with them. When setting up a radio bearer for a service, radio bearer control (RBC) takes into account the overall resource situation in E-UTRAN, the QoS requirements of in-progress sessions and the QoS requirement for the new service. RBC is also concerned with the maintenance of radio bearers of in-progress sessions at the change of the radio resource situation due to mobility or other reasons. RBC is involved in the release of radio resources associated with radio bearers at session termination, handover or at other occasions.

RBC is located in the eNB.

16.1.2
Radio Admission Control (RAC)

The task of radio admission control (RAC) is to admit or reject the establishment requests for new radio bearers. In order to do this, RAC takes into account the overall resource situation in E-UTRAN, the QoS requirements, the priority levels and the provided QoS of in-progress sessions and the QoS requirement of the new radio bearer request. The goal of RAC is to ensure high radio resource utilization (by accepting radio bearer requests as long as radio resources available) and at the same time to ensure proper QoS for in-progress sessions (by rejecting radio bearer requests when they cannot be accommodated). 

RAC is located in the eNB.

16.1.3
Connection Mobility Control (CMC)

Connection mobility control (CMC) is concerned with the management of radio resources in connection with idle or connected mode mobility. In idle mode, the cell reselection algorithms are controlled by setting of parameters (thresholds and hysteresis values) that define the best cell and/or determine when the UE should select a new cell. Also, E-UTRAN broadcasts parameters that configure the UE measurement and reporting procedures. In connected mode, the mobility of radio connections has to be supported. Handover decisions may be based on UE and eNB measurements. In addition, handover decisions may take other inputs, such as neighbour cell load, traffic distribution, transport and hardware resources and Operator defined policies into account. 

CMC is located in the eNB.

16.1.4
Dynamic Resource Allocation (DRA) - Packet Scheduling (PS)

The task of dynamic resource allocation (DRA) or packet scheduling (PS) is to allocate and de-allocate resources (including buffer and processing resources and resource blocks (i.e. chunks)) to user and control plane packets. DRA involves several sub-tasks, including the selection of radio bearers whose packets are to be scheduled and managing the necessary resources (e.g. the power levels or the specific resource blocks used). PS typically takes into account the QoS requirements associated with the radio bearers, the channel quality information for UEs, buffer status, interference situation, etc. DRA may also take into account restrictions or preferences on some of the available resource blocks or resource block sets due to inter-cell interference coordination considerations.

DRA is located in the eNB.

16.1.5
Inter-cell Interference Coordination (ICIC)

Inter-cell interference coordination has the task to manage radio resources (notably the radio resource blocks) such that inter-cell interference is kept under control. ICIC is inherently a multi-cell RRM function that needs to take into account information (e.g. the resource usage status and traffic load situation) from multiple cells. The preferred ICIC method may be different in the uplink and downlink. 

ICIC is located in the eNB.

16.1.6
Load Balancing (LB)

Load balancing has the task to handle uneven distribution of the traffic load over multiple cells. The purpose of LB is thus to influence the load distribution in such a manner that radio resources remain highly utilized and the QoS of in-progress sessions are maintained to the extent possible and call dropping probabilities are kept sufficiently small. LB algorithms may result in hand-over or cell reselection decisions with the purpose of redistribute traffic from highly loaded cells to underutilized cells. 

LB is located in the eNB.

16.1.7
Inter-RAT Radio Resource Management

Inter-RAT RRM is primarily concerned with the management of radio resources in connection with inter-RAT mobility, notably inter-RAT handover. At inter-RAT handover, the handover decision may take into account the involved RATs resource situation as well as UE capabilities and Operator policies. The importance of Inter-RAT RRM may depend on the specific scenario in which E-UTRAN is deployed. Inter-RAT RRM may also include functionality for inter-RAT load balancing for idle and connected mode UEs.

16.1.8
Subscriber Profile ID for RAT/Frequency Priority

The RRM strategy in E-UTRAN may be based on user specific information.

The Subscriber Profile ID for RAT/Frequency Priority (SPID) parameter received by the eNB via the S1 interface is an index referring to user information (e.g. mobility profile, service usage profile). The information is UE specific and applies to all its Radio Bearers.

This index is mapped by the eNB to locally defined configuration in order to apply specific RRM strategies (e.g. to define RRC_IDLE mode priorities and control inter-RAT/inter frequency handover in RRC_CONNECTED mode).

16.2
RRM architecture

16.2.1
Centralised Handling of certain RRM Functions

16.2.2
De-Centralised RRM
16.2.2.1
UE History Information

The source eNB collects and stores the UE History Information for as long as the UE stays in one of its cells.

When information needs to be discarded because the list is full, such information will be discarded in order of its position in the list, starting with the oldest cell record.

The resulting information is then used in subsequent handover preparations by means of the Handover Preparation procedures over the S1 and X2 interfaces, which provide the target eNB with a list of previously visited cells and associated (per-cell) information elements. The Handover Preparation procedures also trigger the target eNB to start collection and storage of UE history Information and thus to propagate the collected information.

16.2.3
Load balancing control
16.X
Time domain ICIC
Enhanced ICIC is used for co-channel interference scenarios that could not be overcome by conventional ICIC techniques. Such interference scenarios can occur in the situations described in the following subsections. Time-domain solution is utilized for the interference scenarios. Therefore some form of network synchronization is assumed in deployments with the time domain ICIC.
A set of subframes is “blanked” by a cell in order to protect resources of other cell(s). The set of subframes blanked is called Almost Blank Subframes (ABS), which has the following characteristics.
–
If PSS/SSS/PBCH/SIB1/Paging/PRS coincide with an ABS, they are transmitted in the ABS (with associated PDCCH when SIB1/Paging is transmitted)

–
No other signals are transmitted in ABSs

–
If ABS coincides with MBSFN subframe not carrying any signal in data region, CRS is not present in data region
For the UE to measure “protected” resources of the serving cell and/or neighbour cells, RRM/RLM/CSI measurement resource restriction is used by the UE. The UE is configured with measurement resource restrictions which comprises; 
–
A single RRM/RLM measurement resource restriction for the serving cell
–
A single RRM measurement resource restriction for neighbour cells
–
Resource restriction(s) for CSI measurement for scheduling purposes
The UE may be configured to apply the RRM measurement resource restriction to neighbour cells with PCIs provided by the network (FFS). In RRC_CONNECTED, the RRM/RLM/CSI measurement resource restrictions are configured by dedicated RRC signalling.
16.X.1
CSG case
NOTE: 
This section is intended to describe an example of network configurations to explain the concept 
Dominant interference condition is envisioned when non-member users are in close proximity of a CSG cell. In this case, the conventional ICIC techniques are not fully effective in mitigating control channel interference. Depending on network deployment and strategy, it may not be possible to divert the users suffering from inter-cell interference to another E-UTRA carrier or other RAT. Enhanced co-channel interference management is necessary to allow such non-member UEs to remain served by the macro cell on the same frequency layer.
Such interference is mitigated by the CSG cell utilizing Almost Blank Subframes. Macro cell’s subframes corresponding to the Almost Blank Subframes of the CSG cell are protected from the interference. A non-member UE uses the protected resources for measurements (RRM) and radio link monitoring (RLM) for the serving macro cell. This allows the UE to continue to be served by the macro cell under strong interference from the CSG cell.
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Figure 16.X.1-1: Time domain ICIC RRM/RLM resource restriction: CSG case
In RRC_CONNECTED, the network can find out that the UE is subject to dominant interference from/to a CSG cell which the UE is not a member of through the existing measurement events (defined in release-8/9) and the CSG system information acquisition procedure (defined in release-9), at which point the network may configure the RRM/RLM measurement resource restriction. Also the network may configure RRM measurement resource restriction for neighbour cells corresponding to a subset of ABS pattern of the CSG cell in order to facilitate mobility from the serving macro cell. The network may release the RRM/RLM resource restriction when network finds out that UE is no longer severely interfered by a CSG cell in which the UE is not a member.
16.X.2
Pico case
NOTE: 
This section is intended to describe an example of network configurations to explain the concept
Additional interference coordination is necessary when pico users are to be served in the edge of the serving pico cell with extended coverage, e.g. for traffic off-loading from a macro cell to a pico cell. In this case, the conventional ICIC techniques are not fully effective in mitigating control channel interference, and enhanced co-channel interference management is necessary to allow such UEs to remain served by the pico cell on the same frequency layer.
Such interference is mitigated by the macro cell utilizing Almost Blank Subframes. Pico cell’s subframes corresponding to a subset of Almost Blank Subframes of the macro cell are protected from the interference. A UE served by a pico cell uses the protected resources for measurements (RRM) and radio link monitoring (RLM) for the serving cell.

[image: image2.emf]Macro Cell

Pico Cell

Pico UE

Measurement of 

Pico

’

s protected 

resources

Macro UE

No measurement 

resource restriction


Figure 16.X.2-1: Time domain ICIC RRM/RLM resource restriction: Pico case
For a UE served by a pico cell, the RRM/RLM measurement resource restriction allows accurate measurement of pico cell under strong interference from the macro cell. The pico cell may selectively configure the RRM/RLM measurement resource restriction only for those UEs subject to strong interference from the macro cell. Also, for a UE served by a macro cell, the network may configure RRM measurement resource restriction for neighbour cells corresponding to a subset of macro cell’s ABS pattern in order to facilitate handover to a pico cell. 
16.X.3
Network deployment scenarios

The following network deployment scenarios are considered for the time domain ICIC.
-
 Neighbouring macro cells having different ABS patterns. It is FFS if the macro cells need to have a common subset out of the ABS patterns.
-
CSG cells having different ABS patterns, within the coverage of a macro cell. It is FFS if the CSG cells need to have a common ABS pattern.
-
Extension of pico’s coverage under strong interference from CSG cell is considered to be lower priority in this version of the specification.
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