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1. Introduction

During RAN1#33, R1-030686 was presented which presented the possible scrambling code and phase reference combinations for HS- channels with the current specifications. The document proposed to restrict the use of secondary scrambling code for HS channels to the case when the phase reference for these channels is under the same scrambling code. This removes an allowed existing configuration.

In this document, we summarise Nortel Networks positions with regards to the possible phase reference and scrambling code combinations for HS channels.

2. Current status

As presented in R1-030686 the current possible combinations are the following :

	HS channels as a whole
	Primary CPICH

(same as for DPCH)
	Secondary CPICH

(same as for DPCH)

	Primary scrambling
	Allowed
	Allowed

	Secondary scrambling
	Allowed
Primary CPICH may only be on the primary scrambling code 
	Allowed


In their paper Qualcomm argued that the combination where DPCH is mapped onto the primary scrambling and HS channels onto a secondary does not make sense in practice as the CQI report would not be exploitable by the node B. As a consequence it was proposed to allow it only when a S-CPICH is present for channel estimation and CQI derivation on the same scrambling code as the HS channels.

We acknowledge that there are some problems with the CQI reports as currently defined in such cases (mix of primary and secondary scrambling codes for the CCTrChs intended for a given UE) as the level of interference experienced on the different scrambling codes may not systematically be identical. However we think that rather than forbidding configurations which are currently allowed by the standard -and for which an implementation not making use CQI reports is always possible- RAN1 should only clarify the CQI definition. With the proposed clarifications, there is no UE complexity aspect either. It remains up to the network to decide on the optimal configuration depending on such considerations as code utilization, power usage, etc.

These clarifications should ensure that configurations which make sense in particular deployment scenario e.g. micro cells with limited interference from other cells, are still possible without imposing unnecessary complex implementations for the UE. In the following section, we highlight the possible configurations and the clarification they require to the CQI definition.

3. Ambiguity in the CQI definition

CQI is defined as follows in 25.214

------------------------------------

Based on an unrestricted observation interval, the UE shall report the highest tabulated CQI value for which a single HS-DSCH sub-frame formatted with the transport block size, number of HS-PDSCH codes and modulation corresponding to the reported or lower CQI value could be received in a 3-slot reference period ending 1 slot before the start of the first slot in which the reported CQI value is transmitted and for which the transport block error probability would not exceed 0.1.  Depending on the UE category as defined in [10], either Table 7A, 7B, 7C, 7D, or 7E should be used.
For the purpose of CQI reporting, the UE shall assume a total received HS-PDSCH power of 
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where the total received power is evenly distributed among the HS-PDSCH codes of the reported CQI value, the measurement power offset 
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 is signaled by higher layers and the reference power adjustment 
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is given by Table 7A, 7B, 7C, 7D, or  7E depending on the UE category.
--------------------------------------

The current definition does not make any reference to the scrambling code on which the different channels may be mapped. The UE computes a reference power for the HS-PDSCH based on a measurement of PCPICH which is either the S-CPICH power if a S-CPICH can be used as phase reference and the P-CPICH cannot or the P-CPICH otherwise.

The UE then reports the highest CQI it can receive if this reference power is transmitted on the HS-DSCH codes.

If the reference power is derived on a channel which has the same scrambling code as the HS channels there is no problem : the UE uses e.g. look up tables to derive the appropriate CQI to be reported to the node B.

However if the reference power is derived on a channel which does not have the same scrambling code as the HS channels then the UE is unable (with a straightforward power estimation) to get an accurate estimation of the interference experienced on the other scrambling code i.e. on the HS channels. In the case where all the channels are mapped onto the same scrambling code the effect of the interference is already contained in the estimation of the reference power.

We believe that taking into account the possible difference in interference levels on the different scrambling codes would result in an increase in UE complexity which has not necessarily been considered in the framework of release 5. This would be the case in the following configurations

· HS channels on a secondary scrambling and P-CPICH may be used a phase reference

· HS channels on the primary scrambling code and a S-CPICH may be used as a phase reference 

· HS channels on a secondary scrambling code and a S-CPICH may be used as a phase reference, this S-CPICH is not on the same secondary scrambling code as the HS channels

4. Way forward

As we do not want to impose unecessary complexity on the UE, we propose that the CQI definition is clarified in release 5 for the above mentioned cases. For these cases it is proposed that the CQI report should reflect what the UE sees on the scrambling code that it measures i.e. the CQI should reflect the data rate that the UE would be able to receive if the HS channels were mapped onto the same scrambling code as the one used on the channel on which the reference power is estimated (i.e. P-CPICH or S-CPICH). It may not be exploitable as such by the node B when the HS channels are on a different scrambling code however the network always has the possibility to operate either without CQI reports or with some margins on the data rates the UE is able to receive to take into account the fact that the interference levels are not the same on the different scrambling codes..
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