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1. Introduction
In the last two RAN3 meetings, discussions on EDCH have been initiated and functionality split between RNC and Node B has been focused on. Based on this discussion, measurement requirements and accompanying signalling impacts on RAN3 are analysed in this paper.  

2. Background

2.1 Functionality split in Node B and RNC

  In the last meeting, Node B and RNC functions to support EDCH have been introduced in [1] as follows:
Table 1. Functionalities for EDCH

	
	Node B
	CRNC
	SRNC

	1) Admission Control

e.g. to resource can be allocate to the new establishment for the EDCH
	
	X
	

	2) Congestion Control

To overcome the congestion in a cell.
	
	X
	

	3) Reordering

To overcome the reception of out-of-sequence uplink data
	
	
	X

	4) Scheduling

Scheduling grant to be sent to the UE
	X
	
	

	5) Cell Specific uplink resource control

Total resource for E-DCH
	
	X
	

	6) Outer Loop Power Control
To modify the individual power offsets to help to maintain the appropriate transmission power of the E-DCH e.g. when the SIR target is changed for the DCH or when the E-DCH experiences different radio conditions from the macro diversity gain (different cell set).
	X
	
	X


2.2 Rise over Thermal (RoT)

Among these functionalities, 1) 2) 4) and 5) are closely related and these will be mostly based on the current UL resource measurements. Though various UL resource measurement metrics can be utilized for EDCH and there has been not much discussion about this issue in RAN1 and RAN4, the most probable metric will be RoT (rise over thermal).

Unlike the legacy method which has been used since Rel’99, RoT is beneficial because it can be a direct measure for the UL resources. The RoT is a metric for increase in received power for a call with respect to the thermal noise. The definition of RoT is as follows:

RoT (rise over thermal) = Received Power (RSVP) / Thermal Noise (No).

In the above definition ‘thermal noise’ can be measured as the received power when no call is made on the target and neighbouring cells. Thus in practice, it includes all the noise not due to terminal (e.g. other electrical devices) in addition to pure thermal noise and can be changed in the long term base (days or so)

Figure 1 shows the UL RoT budget in a cell. Note that RoT includes Inter-cell interference (ICI), noise rise due to legacy channels, and noise rise due to EDCH channels.
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Figure 1. RoT budget for a cell

3. Discussion

In this Section, various radio resource management functionalities in Table 1 are discussed and accompanying RAN3 impacts are analysed.

3.1 Admission Control

When a new EDCH is to be setup, CRNC must determine if the call can be accepted in the cell. If the remaining resources are so limited that the call cannot be accepted, CRNC should reject the request. Otherwise the call is accepted and EDCH channel is setup. 

The decision will probably be based on required bit rate and current resource budget reported from Node B. The procedures related to this function will be

1) RADIO LINK SETUP / RADIO LINK RECONFIGURATION (will include requested bit rate or equivalents)

2) COMMON MEASUREMENT and/or DEDICATED MEASUREMENT.

The overall procedure for admission control is proposed as shown in Figure 2.
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Figure 2. Proposed admission control procedure for EDCH

Measurement requirements:

1) Max capable RoT in a Cell (Node B ( CRNC) 

This is the total RoT that can be allocated in a cell. This quantity is a fixed value depending on the receiver capability. For example, good receiver can receive 1Mbps at 30dB RoT level while bad receiver can only receive 100kbps at the same RoT level..Thus it can be transmitted at initial cell setup or O&M can handle the distribution of this information. 

Related procedures:

A. CELL SETUP REQUEST (EDCH indication), CELL SETUP RESPONSE (Max capable RoT)

2) Current Total RoT (Node B ( CRNC)

This is the current total RoT in a cell. It will include RoT due to legacy channels, i.e, DCHs, common channels, RoT due to EDCH channels, and interferences. 

Related procedure:

A. COMMON MEASUREMENT procedures (periodical or event-driven)

The simplest admission control algorithm will be to accept a call if there are much room for RoT and reject it if the margin is not enough. For example,

· If Expected RoT < Remaining RoT (Max RoT
 – Total RoT) ( accept the call

· Else, reject the call. 

In this example, Expected RoT can be estimated using information such as RAB parameters, Max E-TFI set by SRNC, and so on. Guaranteed bit rate IE in RAB ASSIGNMENT REQUEST can also be utilised for this purpose. 

There are cases where we have to compare relative priorities of EDCH channels. (Because DCH always has higher priority than EDCH, comparison between EDCHs will be enough for admission control.) 

One possible admission control algorithm, taking into account the relative priorities of EDCH channels, can be

· If Expected RoT < Remaining RoT (Max RoT – Total RoT) ( accept the call
· Else, compare the priority of incoming EDCH with those of other EDCH channels. ( pre-empt other EDCH channels until required RoT can be reserved and accept the call
· Otherwise reject the call.
In the process of comparing priorities of EDCH channels, we may need the RoT of each EDCH. Thus the third measurement requirement can be

3) Current RoT due to each EDCH channel (Node B ( CRNC)

This will include the RoT due to each EDCH channel (per UE). Because a specific EDCH channel is on and off, this RoT measurement should not be performed at one specific time and filtering mechanism such as weighted moving average may be needed.  

Related procedure:

A. DEDICATED MEASUREMENT procedures (can be COMMON MEASUREMENT procedures)

3.2 Cell Specific Radio Resource Control (RoT Management)

In order to keep the radio resource (RoT) stable in a cell, the CRNC should control RoT due to EDCH for a cell in Node B. For this RoT management, we prefer Approach 2 in [3] and the required signalling is shown below:
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Figure 3. Proposed RoT management procedure for EDCH

In the figure, Node B informs cell specific Max capable RoT and current RoT status to CRNC and based on these measurements CRNC sets the target max RoT for the cell and informs this back to the Node B. Finally, Node B schedules each EDCH so that total RoT does not exceed this limitation. 

The differentiation between Target max RoT (set by CRNC) and max capable RoT (measured by Node B) is encouraged to limit the ICI effect in the neighbouring cells as shown in the following figures. The detailed description can be found in [3].
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Figure 4. Without the centralized target max RoT control (Excerpt from [3])
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Figure 5. With the centralized target max RoT control (Excerpt from [3])

Note that required measurements for RoT management are almost the same as those for CAC. Below we show the required measurements.

1) Max capable RoT in a Cell (Node B ( CRNC) 

A. CELL SETUP REQUEST (EDCH indication), CELL SETUP RESPONSE (Max capable RoT)

2) Current Total RoT (Node B ( CRNC)

A. COMMON MEASUREMENT procedures (periodical or event-driven)

3) Current RoT not due to EDCH or Current RoT due to EDCH  (Node B ( CRNC)

Because “current total RoT = current RoT not due to EDCH  + current RoT due to EDCH”, instead of current RoT not due to EDCH, current RoT due to EDCH can be delivered.

A. COMMON MEASUREMENT procedures (periodical or event-driven)

Based on 1)~3) CRNC can determine the target max RoT in a cell and transmit this to Node B.

4) Target max RoT in a cell (CRNC ( Node B)

A. CELL SETUP REQUEST (initial transmission)

B. and/or RL SETUP / RL RECONFIGURATION (initial transmission)

C. A new control message (event-driven)

3.3 Congestion Control and Scheduling

When a UL interference (or the RoT) due to E-DCH data has risen above a certain threshold, reduction of the overall UE bit rate is required. In Rel’99, congestion control is performed in CRNC by setting maximum allowable TFCI and SRNC is informed about this to relay this reconfigured maximum allowable TFCI to UE by RRC message. The overall procedure is shown in Fig. 6 below (excerpt from [2]). 
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Figure 6. Congestion control in Rel’99

If we take the same scheme for EDCH, CRNC should inform the congested situation with appropriate max E-TFI values to the scheduling entity. Unlike normal DCH, scheduling for EDCH is performed in Node B. Thus CRNC should inform the selected max E-TFI to the Node B, probably by a new NBAP message.

Considering a new functionality ‘cell specific radio resource control’ (section 3.2) is introduced for EDCH and scheduling is performed in Node B, it is natural to relate these functionalities to congestion control. Furthermore, it can be argued that the same congestion control scheme for Rel’99 DCH is not necessary for EDCH as follows.

Scheduling can be based on E-TFI which is a counter-part of TFCI for EDCH
. The notion of Node B pointer and UE pointer is widely agreed and the following method for scheduling in congested situation is proposed:

1) Node B pointer (max E-TFI) is configured by SRNC. (at RL SETUP/RECONFIGURATION)

Max E-TFI can be common for all UEs (FFS), in this case the notion of Node B pointer will not be needed.

2) Within Node B pointer UE pointer is changed by scheduling in Node B.

Relative grant (don’t care / down) and/or Absolute grant (desired max E-TFI - local) will be used for this purpose.

3) Scheduling in Node B is controlled by RoT management functionality (Section 3.2), i.e., Node B sets the UE pointer so that the total RoT in a cell shall not exceed the target max RoT if possible.

Figure 7 shows this proposed method for scheduling in congested situation.
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Figure 7. Scheduling in congested situation

In this proposal, congested situation is handled by RoT management functionality which controls the total UL resources in a cell. In addition, because Node B already is in charge of scheduling, congestion control per RL or per UE is not necessary in CRNC.

In summary, it is proposed that the congestion control functionality is implicitly performed by scheduling and RoT management functionalities.

4. Conculsion

In this paper, the measurement requirements for EDCH and accompanying signalling impacts are analysed. It is proposed that RAN3 group agree on the following measurement requirements and signalling:

Node B ( CRNC:

1) Max capable RoT in a Cell 

A. CELL SETUP REQUEST (EDCH indication), CELL SETUP RESPONSE (Max capable RoT)

2) Current Total RoT 
A. COMMON MEASUREMENT procedures (periodical or event-driven)

3) Current RoT not due to EDCH or Current RoT due to EDCH 
A. COMMON MEASUREMENT procedures (periodical or event-driven)

4) Current RoT due to each EDCH channel 

A. DEDICATED MEASUREMENT procedures (can be COMMON MEASUREMENT procedures)

CRNC ( Node B:

1) Target max RoT in a cell 

A. CELL SETUP REQUEST (initial transmission)

B. and/or RL SETUP / RL RECONFIGURATION (initial transmission)

C. A new control message (event-driven)
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� ‘Max RoT’ can be set different to ‘Max capable RoT’ to introduce some margin. (The topic will be covered in the following section ‘cell specific radio resource control’.)


� Scheduling can be based on E-TFI or power offset, which is on RAN1/2’s decision. Though this contribution is based on E-TFI based scheduling, the same mechanism can be used for power domain scheduling. 
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