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1. Introduction
Currently, two Node-B E-DCH RRM measurements are defined in which the Node-B has to make a computation of (part of) a bitrate/power in a cell. This concerns:

1) Provided bit rate

2) Non-serving E-DCH to total E-DCH power ratio

A description of both measurements can be found in [1] and is copied in Appendix A for convenience.
For measurement 1, the NodeB will have to determine the bitrate provided via E-DCH in a certain cell.

For measurement 2, the NodeB will have to determine the power used by UE’s for which the cell is not in the E-DCH serving RLS. It is assumed (as indicated in [1]) that typical NodeB implementations will base this on the reception of the E-TFCI
. 
In both cases, a typical NodeB implementation will only be able to determine the provided bitrate or received power after soft combining. In this contribution we would like to address how this information (obtained after soft-combining) should be allocated to the different cells. 
We assume this is important in order to get a uniform behaviour accross Node-Bs w.r.t. provided bitrate reporting and overload indication control.

2. E-DCH configurations supported today

Following are the E-DCH characteristics relevant for this discussion:

· The E-DCH active set may consist of cells in different NodeB's;

· Part of the cells in the E-DCH active set will belong to the "E-DCH serving RLS", and other cells do not belong to the “E-DCH serving RLS”;

· One of the cells in the E-DCH serving RLS is the E-DCH serving cell;
· The UE can combine the E-RGCH signalling from the cells in the E-DCH serving RLS; 

· The UE can combine the E-HICH signalling from cells which belong to the same RLS (not the same as E-DCH serving RLS). 
Note that the UE can combine the E-HICH as it is combining DL TPC commands: i.e. the same E-HICH command is sent from cells which are softer combined in the UL. On the otherhand, the UE can combine E-RGCH commands from cells which have implemented a common scheduler. Depending on scheduler/NodeB complexity, this may be a larger or smaller group of cells.
As a result of the above E-DCH characteristics, several different E-DCH configurations are supported by the specification as shown in figure 1:
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Figure 1: E-DCH configuration examples

Figure 1 lists the following examples:

· Example 1: 
E-DCH serving RLS in one NodeB, 2 additional RL’s in the E-DCH active set in second NodeB.
· Example 2: 
E-DCH serving RLS smaller than RLS

· Example 3: 
E-DCH serving RLS containing all cells of 2 RLS’s

· Example 4: 
E-DCH serving RLS containing cells of 2 RLS’s, of which one only partly
3. Rationale

We wil look at how to handle a received E-TFCI/MACe PDU in the different cases:

Case 1:  (Example 1: E-TFCI or MACe PDU received via RLS2)
Two options seems to exist:

a) either the PO/bits are counted completely for both cells, or 

b) the PO/bit are equally split across both cells.

In order to have the total power / bitrate computation not doubled (or more-doubled) based on the size of the RLS, it is proposed to split the allocation/power equally over all cells in the active set:

· Measurement 1: The 0.5 MACe PDU will be counted for the provided bitrate of both cells 3 and 4.

· Measurement 2: 50% of the power derived from the E-TFCI will be counted as “non-serving E-DCH power” for cells 3, and 50% for cell 4.

Note 1:
If option a) would be selected, quite frequently strange situations could occur in which e.g. the computed non-serving E-DCH power would be larger than the measured total E-DCH power. Although this situation can in principle still occur with option b), the situation should be less frequent.

Note 2:
Even if some of the cells in the RLS are part of the E-DCH serving RLS, and some are not (example 4; RLS 2), still it seems reasonable to split the allocation on an equal basis. Apart from the E-DCH serving cell, no other cell in the E-DCH active set should in general be in a preferable position.

Proposal 1:
The contribution of power/MACe PDUs received on an RLS which does not include the E-DCH serving cell, is equally allocated to all cells in the RLS. 

Case 2:  (Example 1: E-TFCI or MACe PDU received via RLS1)
In this case there are two options: 

a) either the PO/bits are counted only for the serving cell, or

b) they are counted for 50% in both cells 1 and 2.
At a first glance, assuming that typically the serving cell is the best cell and thus contributing most to the UL quality, one could consider that option a) is preferable.
However we should be carefull: cells will only be added to the  (E-DCH) active set when they have a certain quality compared to the best cell (which should typically be the E-DCH serving cell). Also cells will be removed from the (E-DCH) active set when they are below a certain quality level compared to the best cell. The exact thresholds are implementation dependant, but we can e.g. look at what RAN1 has used in their E-DCH simulations [2]. Section A.3.1.2 in [2] indicates that cells are added to the E-DCH active set when they become better than 4dB below the best cell. Cells are removed again when the quality is 6dB below the best cell. 
If an added cell is received with a signal strength at max 4dB below an other better cell, it is receiving at least 40% of the signal power received by the best cell. This means that this cell is at least still contributing (0.4/1.4=) 29% to the received total signal power. With 6dB, the cell is receiving 25% of the power received by the best cell, resulting in a 20% contribution. 

Let’s assume an added cell is contributing at least around 25% to the total received signal quality. If we now compare solutions a) and b) we obtain:
	
	Best cell in RLS
	Second cell in RLS
	Comment

	Assumed “real life” situation
	< 75%
	> 25%
	

	Alternative a)
	100%
	0%
	Total allocation error at least 50%

	Alternative b)
	50%
	50%
	Total allocation error at max 50%


The same exercise can be performed for a 3 cell RLS:

	
	Best cell in RLS
	2nd cell in RLS
	3rd cell in RLS
	Comment

	Assumed “real life” situation
	< 62%
	>19%
	> 19%
	Each cell is assumed to receive at least 30% (average of 4dB and 6dB) of the signal received in the best cell

	Alternative a)
	100%
	0%
	0%
	Total allocation error at least 75%

	Alternative b)
	50%
	50%
	50%
	Total allocation error at max 75%


As a result, it seems preferable to choose alternative b).
Proposal 2:
The contribution of power/MACe PDUs received on an RLS which does include the E-DCH serving cell, is equally allocated to all cells in the RLS. 

Based on the two proposals above, the results for the examples above would be:

	Example  1
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	E-TFCI/bit in RLS 1:
	50% to E-DCH serving RLS 
	50% to E-DCH serving RLS
	
	

	E-TFCI/bit in RLS 2:
	
	
	50% to non - E-DCH serving RLS 
	50% to non - E-DCH serving RLS


	Example  2
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	E-TFCI/bit in RLS 1:
	33% to E-DCH serving RLS 
	33% to E-DCH serving RLS
	33% to non-E-DCH serving RLS 
	

	E-TFCI/bit in RLS 2:
	
	
	
	100% to non - E-DCH serving RLS


	Example  3
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	E-TFCI/bit in RLS 1:
	100% to E-DCH serving RLS 
	
	
	

	E-TFCI/bit in RLS 2:
	
	50% to E-DCH serving RLS
	50% to E-DCH serving RLS
	

	E-TFCI/bit in RLS 3:
	
	
	
	100% to non - E-DCH serving RLS


	Example  4
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	E-TFCI/bit in RLS 1:
	100% to E-DCH serving RLS 
	
	
	

	E-TFCI/bit in RLS 2:
	
	50% to E-DCH serving RLS
	50% to non-E-DCH serving RLS
	

	E-TFCI/bit in RLS 3:
	
	
	
	100% to non - E-DCH serving RLS


4. Proposal
It is proposed to agree on:

The contribution of power/MACe PDUs received on an RLS is equally allocated to all cells in the RLS, regardless of whether the RLS contains the E-DCH serving cell or not.
If this proposals can be agreed, it is also proposed to discuss where this is best documented. Samsung will be happy to provide the concerning CR’s.
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APPENDIX A: Copy of 25.309 [1]
14
Resource Management

14.1
Scheduler control from CRNC to Node B

The CRNC may send a maximum total RTWP value to the Node B to control cell coverage. The value reflects total interference including contributions from all uplink traffic and external interferers. The scheduler can use this value when issuing grants. The result of the scheduling shall be such that the maximum total RTWP value is not exceeded.
The CRNC may send the target value of Non-serving E-DCH to serving E-DCH power ratio per cell to the Node-B. Node-B should not send Non-serving RL RG “Down” command, unless both of the following criteria are met:
1.
Experienced total RTWP > Target RTWP signalled from CRNC
2.
Non-serving E-DCH to serving E-DCH power ratio > Target ratio signalled from CRNC
Non-serving E-DCH to serving E-DCH power ratio is the ratio of non-serving RL E-DCH power and serving RLS E-DCH power received at the NodeB. Received non-serving E-DCH power and serving E-DCH power may be calculated from the E-TFC information on the E-DPCCH and a reference power offset. A reference power offset is defined per UE and signalled from CRNC to Node-B for this calculation.
14.2
Node B to CRNC reporting

Radio Access Bearers with strict quality requirements (mapped on E-DCH or DCH) are subject to admission control. To support such admission control and to enable noise floor estimation, the Node B shall measure/estimate and signal to the CRNC the following: 

- 
Total RTWP (as in Rel-5);

- 
Provided bit rate per logical channel priority per cell, taking into account only logical channels mapped on E-DCH.
To enable the CRNC to manage resources between cells, a load excess indicator shall be signalled from Node-B to CRNC if the frequency of the “Down” commands towards UEs other cells of the active set becomes more than a pre-defined level. The detailed conditions under which this load excess indicator should be sent are FFS.
� 	RAN3 has agreed that instead of  “non-serving E-DCH to serving E-DCH power ratio”, the measurement should be “non-serving E-DCH to total E-DCH power ratio”. This to simplify the reporting range.


	Care should be taken that in this new description, the definition of the “non-serving E-DCH” power is not lost: it includes all power received from UE’s for which the cell is not in the serving E-DCH RLS (thus not: for which the cell is not the serving cell) !


� 	We assume that the total E-DCH power can be either determined based on all received E-TFCI’s (based on the reference power provided by the CRNC), or can be actually measured.





