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1. Introduction

The current specifications leave a high amount of flexibility for the network to configure the UE with a high number of scrambling codes to be received simultaneously especially when HSDPA and HSUPA are configured. On the other hand it is a known fact that usage of secondary scrambling codes is not the most efficient way to ease the downlink code shortage, and thus it is not expected to ever see all the available combinations used by the networks. Thus expecting all of them to be supported and tested in the UEs seems a waste of time and effort and impacting the time to market with no gain whatsoever.

The sensibility of all these scrambling code combinations is discussed in this document and a proposal is made to restrict the possible scrambling code combinations that the UE is expected to support.

2. Background

The current 3GPP specifications (TS25.211) define the phase reference of the DL E-channels (E-AGCH, E-HICH, E-RGCH) to be the same as used for the associated DL DPCH or F-DPCH. The same definition also applies to the phase reference of the DL HS-channels (HS-PDSCH, HS-SCCH). In short, the DPCH/F-DPCH, HS-channels and E-channels configured in the downlink for a single UE shall use the same (primary or secondary) CPICH as a phase reference.

The specifications leave much higher number of possible combinations of different scrambling codes when HSDPA and HSUPA are configured. The CCTrCH of DCH type could use Primary SC and one Secondary SC. The HS-channels could use an another Secondary SC, and the E-channels could use yet another Secondary SC. Furthermore the S-CPICH could be transmitted with its own Secondary SC.

Additionally the TS25.214 states that 'For the purposes of CQI reporting' the UE assumes that the phase reference and the HS-channels use the same scrambling code.

3. Discussion

It is a well-known fact that the usage of SSC generates interference to the PSC channels and subjects the SSC channel to a high interference from all the channels using the PSC or other SSCs. Thus using SSC or multiple SSCs in the cell without a very clear need is unnecessarily degrading the downlink performance and thus will not be done in practice.

Thus we believe that SSC would only be used with HSDPA and HSUPA when beamforming is applied and if they both use SSC they would use the same SSC. Additionally it seems clear that if beamforming and SSC are used then the S-CPICH used in the particular cell portion would be scrambled with the same SSC to ensure CQI performance.

4. Current Specifications

4.1 TS25.211 on phase reference

Table 17: Phase references for downlink physical channel types
"X" – Applicable, "–" – Not applicable

	Physical channel type
	DPCH Dedicated pilot (never as the sole phase reference)
	Primary-CPICH
	Secondary-CPICH
	Same as associated DPCH or F‑DPCH

	P-CCPCH
	-
	X
	-
	-

	SCH
	-
	X
	-
	-

	S-CCPCH
	-
	X
	-
	-

	DPCH*
	X
	X
	X
	-

	F-DPCH*
	-
	X
	X
	-

	PICH
	-
	X
	–
	-

	MICH
	-
	X
	–
	-

	HS-PDSCH*
	-
	-
	-
	X

	HS-SCCH*
	-
	-
	-
	X

	E-AGCH*
	-
	-
	-
	X

	E-RGCH*
	-
	-
	-
	X

	E-HICH*
	-
	-
	-
	X

	AICH
	-
	X
	-
	-


Note *:
A secondary CPICH should not be configured as a phase reference for DPCH or F-DPCH when a UE simultaneously receives S-CCPCHs on different radio links and DPCH or F-DPCH. The UE behavior is undefined if this configuration is used. The support for simultaneous reception of S-CCPCHs on different radio links and DPCH or F-DPCH is optional in the UE.

4.2 TS25.213 on scrambling code

Each cell is allocated one and only one primary scrambling code. The primary CCPCH, primary CPICH, PICH, MICH, AICH and S-CCPCH carrying PCH shall always be transmitted using the primary scrambling code. The other downlink physical channels may be transmitted with either the primary scrambling code or a secondary scrambling code from the set associated with the primary scrambling code of the cell.

The mixture of primary scrambling code and no more than one secondary scrambling code for one CCTrCH is allowable. In compressed mode during compressed frames, these can be changed to the associated left or right scrambling codes as described above, i.e. in these frames, the total number of different scrambling codes may exceed two.

In the case of CCTrCH of type of HS-DSCH then all the HS-PDSCH channelisation codes and HS-SCCH that a single UE may receive shall be under a single scrambling code (either the primary or a secondary scrambling code).

In each cell, the E‑RGCH, E-HICH and E-AGCH assigned to a UE shall be configured with same scrambling code.

4.3 TS25.214 on scrambling code of the phase reference with HSDPA

For the purpose of CQI reporting the UE shall assume that all HS-PDSCH channelisation codes it may receive are under the same scrambling code as the Common Pilot Channel used to determine 
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5. Proposal

To make the following change to TS25.213:

In the case of CCTrCH of type of HS-DSCH then all the HS-PDSCH channelisation codes and HS-SCCH that a single UE may receive shall be under a single scrambling code (either the primary or a secondary scrambling code).
In each cell, the E‑RGCH, E-HICH and E-AGCH assigned to a UE shall be configured with same scrambling code.

In each cell, any combination of the HS-PDSCH, HS-SCCH, E-RGCH, E-HICH and E-AGCH channels assigned to a UE shall be configured with the same scrambling code (either the primary or a secondary scrambling code). The corresponding phase reference (primary or secondary CPICH) shall be configured with the same scrambling code as well.
6. Conclusions

In order to make the practically feasible HSDPA+HSUPA scrambling code combinations the ones and only those specified by the 3GPP.
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