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1 Introduction

At the RAN1#32 meeting in Paris, RAN1 agreed on a CR for TS 25.215 R99 regarding the transmitted carrier power definition in case of Tx diversity [1]. The goal of the transmitted carrier power measurement is to report an indication of the cell load as a ratio of the total transmitted power (measured) and the maximum transmission power (configured). The maximum transmission power is set by the RNC for the cell as being the maximum transmission power not to be exceeded by the Node B. In case of Tx diversity, it was clarified at RAN1#32 that both entities refer to the sum of both Tx branches. 

“In case of Tx diversity the transmitted carrier power is the ratio between the sum of the total transmitted powers of all branches and the maximum transmission power”.

This measurement is of upper importance for call admission control and congestion control but it was also pointed out during offline discussion that Node B internal limitations cannot be reported by this measurement and thus would remain unknown to the RNC. It is acknowledged that this does NOT threat the correct behaviour of a R99 system but would constitute a significant performance improvement for future releases (e.g. Rel-6) especially if Tx diversity is to be used extensively.
2 New measurement proposal: DL Transmission Branch Load 

2.1  Justification
With the current specifications, it is not possible for the Node B to report to the RNC internal power limitations (e.g. power amplifier) with respect to each transmission branch. In case of Tx diversity this can lead to signal degradation (e.g. EVM increase due to signal compression) and potentially call drop (e.g. suboptimal call and congestion control). 
For example, it is perfectly possible to have different loads on each branch if some UEs are configured with Tx diversity and some without Tx diversity (e.g. RL in SHO, S-RNC not supporting Tx diversity, operator choice on network configuration etc.). This is shown in Figure 1 where an internal limitation on Tx branch 1 is not detected by the normal transmission carrier power measurement. In this case the maximum transmission power has been set to 43 dBm and the maximum capability for each PA is 40 dBm. When the equivalent system with one branch is considered, one can note that the cell load is way below the maximum threshold set by higher layers. The load of Tx branch 1 is however above its maximum capability and, depending on the implementation some signal compression and signal quality degradation (EVM), which might lead to call drop, may occur. If more links are added by the RNC, it can be further expected that all radio link powers will be scaled down by the Node B and will create a congestion situation in the cell. A distribution of the non-Tx diversity links between the transmission branches might help but does not constitue a good and final solution to this problem as the different links will have different and variable powers and the total powers per branch  cannot be tracked down by the RNC. 
Moreover a similar situation can be expected if Tx diversity CL mode 2 is used. Indeed the power distribution between branches is 80%-20% for each DPCH using this Tx div mode, thus there is a certain probability that a power imbalance occurs and one of the branches might reach and exceeds its maximum capability. 
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Figure 1 – Example of a situation where internal limitations are exceeded

2.2 Solution

A possible quick and dirty solution would be to set an additional operational margin (probably empiric) for the cell load in the call admission and congestion algorithms in the RNC in order to take into account the possible effect of internal limitations in the Node B. This would imply severe Node B sub-optimum performances with respect to its actual capabilities in terms of capacity and coverage as the call and congestion algorithms might be set to, for instance, 80% and not 100% of the reported cell load.
A better and cleaner solution would be to introduce a new Node B -> RNC measurement which would report internal limitations of the Node B. A text proposal for this new measurement (DL transmission branch load) could be:
DL Transmission Branch Load:
The DL transmission branch load is the maximum of the transmission branch loads calculated for each diversity branch. 

A transmission branch load is the ratio between the total transmitted power [W] on one DL carrier on the considered branch and the maximum DL branch capability calculated with respect to the maximum DL Power Capability of the local cell where the maximum DL Power capability and a local cell are defined in [TS 25.433]. 
The reference point for the transmission branch load measurement shall be the Tx antenna connector.
--End of proposal---
With such a measurement, the case depicted in Figure 1 could be handled by the RNC as the DL transmission branch load would report the saturation of one of the Node B Tx branches.
2.3 Remarks
1- The concept of “local cell” has been introduced by RAN3 in specification TS25.433 Rel-5 in section 8.2.7.2 in order to deal with the case where a Node B internal power resources (power amplifier) are pooled for a group of “local cells” (e.g. multi-carrier power amplifier). It is proposed to reuse this wording in order to align and ease the understanding between the different WGs on this particular issue.
2- The maximum DL branch capability would be in general half of the maximum DL power capability but the specifications do not prevent from using two PAs with different capabilities for each branch and might allow more than 2 Tx branches in the future. Therefore the maximum DL power capability is said to be “calculated”.
3- Finally it should be noted that this measurement is not necessary if Tx diversity is NOT used in the cell as the transmission carrier power would fulfil all needs in terms of call and congestion control algorithms.  

3 Conclusion

It is proposed to introduce a new Node B measurement for Rel-6 that would inform the RNC from possible internal Node B power limitations in case of Tx diversity. A companion CR can be found in R1-031227.   
4  Annex

[1] R1-030601 Correction of Transmitted carrier power definition in case of Txdiversity, RAN1#32.
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