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1. Introduction

At RAN1 #44bis in March 2006 we proposed the introduction an E-DCH related Node B measurement for RRM purposes in TS 25.215 in [1], [2] and [3].

Although the exact definition of the E-DCH share to the total UL noise rise was considered to require further offline discussion, there was support from several companies to introduce such a measurement.

Therefore we continued offline discussion among interested companies during the meeting in Athens and also afterwards to make some progress in determining an acceptable measurement definition.

This contribution is summarizing the discussed/considered alternatives and a corresponding CR to RAN1 #45 is provided in R1-061344 [4].
2. Discussion of the measurement definition
At RAN1 #44bis in March 2005, we proposed the following definition for the new Node B measurement "Received Non-E-DCH power (RNEP)":

"RNEP is the received UL power in one cell determined as a power difference between the received total wideband power (RTWP) and the sum of the received E-DCH power contributions of all E-DCH UEs for which this cell is in the E-DCH active set of the UE.

Both contributions are determined for the same TTI.

When cell portions are defined in the cell, RNEP shall be measured for each cell portion."
During the offline discussions the following issues were discussed:
2.1 Release and CR category
As the introduction of a new measurement cannot really be considered as an essential correction to a frozen release 6 that wouldn't work without this CR, it is proposed to have this CR as a cat. C* to release 7 (*: functional modification of feature).

Note: The CR is definitely an improvement to the E-DCH feature. However, putting it in REL-6 would exceed the CR rules. Furthermore, apart from this it has to be taken into account that it is a Node B measurement and therefore the release question is not as important as it would be for a UE measurement.
2.2 Time relation

The original definition includes the sentence "Both contributions are determined for the same TTI.". This was referring to RTWP and sum of the received E-DCH power contributions.
However, as it was not the intention to report on TTI basis this is clarified in the revised sentence "Both contributions are determined for the same time period which is lower or equal to the measurement period."
Note: By definition of the term "measurement period" it is not possible to report earlier than after a measurement period.

2.3 Considered channels
The original definition was talking about "the received E-DCH power contributions" without clarifying exactly which channels have to be considered (E-DPDCH only, E-DPDCH + E-DPCCH, E-DPDCH + E-DPCCH + UL DPCCH).
We propose here to consider "E-DPDCH + E-DPCCH" as the power of these channels is under the control of the Node B.
Note: If a considered radio link has more than one E-DPDCH then all of these E-DPDCHs are considered by this measurement.
2.4 Splitting of scheduled and non-scheduled E-DCH?
The original measurement definition considered all E-DCH contributions, i.e. scheduled E-DCH parts (under control of the Node B) as well as non-scheduled E-DCH parts (under control of the RNC).
During the offline discussions a counter-proposal was made to consider only the scheduled E-DCH contributions in order to cover just the Node B controlled part.

However, the impact on complexity and accuracy of the measurement needs to be taken into account: As scheduled and non-scheduled EDCH transmissions can be multiplexed together 

it would be needed to always successfully decode (after MRC and completed HARQ 

retransmissions) the E-DCH transmission to split both portions accordingly otherwise the inaccuracy will increase considerably.

On the other hand, including non-scheduled E-DCH parts (even if they are supposed to be smaller than the scheduled parts) would also have a negative impact on estimating the power controlled by the Node B.

Furthermore, for the case of decoding errors it could be assumed to count corresponding power contributions as scheduled contribution (assuming that block size of non-scheduled transmission is usually smaller than those of scheduled transmissions). This would not fully solve the accuracy problem but would provide at least a clear rule how to address this problem.
Note: To count all multiplexed parts of scheduled and non-scheduled E-DCH transmissions just as scheduled E-DCH transmission you would still need to decode first to find out whether there is a multiplexing. Furthermore, to also count successfully decoded multiplexed parts as scheduled E-DCH contributions would unnecessarily decrease the measurement accuracy.

So in conclusion: We could accept the added complexity of counting just scheduled E-DCH power contributions only (with the addition that not decodable parts are considered as scheduled contributions) when going for a REL-7 CR.
2.5 Served UEs only or all E-DCH UEs?
The original measurement definition considered "all E-DCH UEs for which this cell is in the E-DCH active set of the UE" which would include E-DCH UEs for which this cell is the serving E-DCH cell ("served E-DCH UEs") as well as UEs for which this cell is not the serving E-DCH cell but it is in the E-DCH active set of the UE ("non-served E-DCH UEs").

This is reflecting that a serving E-DCH cell is influenced via absolute grants (AG) and a non-serving E-DCH cell is influenced via relative grants (RG).
However, there was also the proposal to just consider served UEs.

Furthermore, according to TS 25.309:

"Non-serving Node B: If the Node-B could not decode the E-DPCCH/E-DPDCH for the last n1 TTIs (where n1 is TBD) because of processing issue, it shall notify the SRNC."
which means that in case of processing limitations in a non-serving Node B an E-DCH decoding for non-serving cells could be stopped which would make it impossible to split scheduled and non-scheduled parts as considered in section 2.4.
This means assuming that scheduled E-DCH contributions are collected (see section 2.4) it makes sense to sum up in the considered cell only those scheduled E-DCH contributions from UEs for which this cell is the serving E-DCH cell.
Note: For the case that all E-DCH contributions (i.e. scheduled and non-scheduled) would be considered in section 2.4 which means that no decoding would be needed, we could consider contributions from served as well as non-served UEs.
2.6 Percentage or power level
The original definition describes the measurement as a power level
a. RTWP - sum(E-DCH contributions*).
It would also be possible 2 report a power level together with RTWP for the same time period:

b. sum(E-DCH contributions*) & RTWP

However, there were also alternative proposals defining it as a percentage and reporting RTWP for the same time period to be able to calculate the absolute power in the RNC:

c. [ RTWP - sum(E-DCH contributions*) ]/RTWP & RTWP

d. sum(E-DCH contributions*)/RTWP & RTWP

Note: *: E-DCH contributions are determined as discussed in sections 2.3, 2.4, 2.5.

RTWP is a power measurement with an absolute measurement accuracy of +/-4dB and a relative measurement accuracy of +/-0.5dB defined in TS.25.133 section 9.2.1.
For the new power measurements a. or b. we could define in a similar way an absolute and a relative measurement accuracy.

b. would have the advantage that the already existing RTWP measurement accuracy could be taken into account separately.
For b., c. and d. it would be necessary to have a combined reporting with RTWP measured at the same time period. Such a case didn't appear so far but it should be possible for RAN3 to define a corresponding signalling if RAN1 agrees about a such a definition.
For c. and d. a percentage value would be reported which would ease the question of the range of the measurement (0..100%). However, as the range of RTWP is alread given with 

-112...-50dBm this would also easily be possible for a. and b.
The aspect of a relative accuracy inherently covered by c. and d. could be covered by a. and b. by defining a relative measurement accuracy.
Considering the arguments above, definition b. sum(E-DCH contributions*) & RTWP seems to be most promising.
However, if a percentage value is really preferred by a majority of companies in RAN1 then we suggest to go for definition d. sum(E-DCH contributions*)/RTWP & RTWP.
2.7 Summary

We propose a cat.C REL-7 CR introducing a measurement defined as a report per cell of two values determined for the same time period (which is lower or equal to the measurement period):
· sum(scheduled E-DPDCH + E-DPCCH contributions of all UEs for which the considered cell is the serving E-DCH cell)
· RTWP
For the first part an absolute and a relative measurement accuracy will be defined.
For RTWP the measurement accuracies as currently defined in TS 25.133 could be considered (however this is up to RAN4).
3. Proposal
It is proposed to agree about the corresponding REL-7 cat.C CR [4] introducing the following Node B measurement reported via Iub to the RNC:
Received scheduled E-DCH power share (RSEPS):
Definition:
The 'Received scheduled E-DCH power share (RSEPS)' is defined as as a report of 2 values for a considered cell:

1. the received total wideband power (RTWP) measured in the cell

2. the sum of all scheduled E-DPDCH and E-DPCCH power contributions measured in the cell in which the sum is determined for all UEs for which this cell is the serving E-DCH cell for the UE.
Both contributions are determined for the same time period which is lower or equal to the measurement period.
When cell portions are defined in the cell, RSEPS shall be measured for each cell portion.
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