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1
Introduction

RAN1 #63bis started the discussions on the Uplink closed loop transmit diversity work item. One of the identified priority cases to check was to look at the parallel support of DCH (DPDCH) with UL CL TxD.

The following agreements and working assumptions were made in RAN1#63bis that can be considered relevant to the question of DPDCH support with trasnsmit diversity:

· At least the following channels are precoded

· DPDCH (if present), HS-DPCCH, E-DPxCH

This document takes a look at what beamforming would mean if DCH configuration is allowed.

2
Impact of DPDCH support

2.1
Configuration and control channel aspects

When the UE is configured with DCHs in both uplink and downlink, it may not be configured with F-DPCH in the downlink. Furthermore it may or may not be configured with HSDPA or HSUPA, i.e. the HS-DPCCH, E-DPCCH and E-DPDCH may be present or absent.

In order to be able to support UL CL TxD with both stand-alone DCH operation without HSPA channels as well as HSPA standalone operation without DCHs (and with F-DPCH), the downlink feedback structures designed should be able to operate regardless of whether the DL DPCH or F-DPCH is configured. This puts additional requirements to the DL feedback design of the UL CL TxD, but as such, based on the contributions submitted to RAN1#63bis, providing a signalling framework compatible with both DL DPCH and F-DPCH does not seem unreasonable.

At least the following options would appear to meet the requirements:

· Define a new slot format (or new use of bits of an existing slot format) for both DL DPCH and F-DPCH to support the reuired feedback

· Add another DL channel in parallel to the DL DPCH/F-DPCH for prociding the PCI feedback

Observation: Supporting UL CL TxD with DCH and no HSPA channels as well as with HSPA channels with no DCH should be possible without complicating the system operation significantly

2.2
Uplink code channel analysis

The first thing to look at is if the presence of the uplink DPDCH complicates the code selection for the S-DPCCH. Table 1 summarizes the code allocations with and without UL DPDCH being present. The assumption made is that there will never be more than one DPDCH code allocated. Further, for the sake of the analysis the S-DPCCH spreading factor is assumed to be 256.

Table 1: Uplink code allocations
	Channel
	Code
	Spreading Factor

	DPCCH
	Cch,256,0 – Q
	256

	DPDCH
	Cch,4,1 – I (SF4)
	256, 128, 64, 32, 16, 8, 4

	HS-DPCCH (without DPDCH)
	Cch,256,33 – Q

Cch,128,16 – Q
	256, 128

	HS-DPCCH (with DPDCH)
	Cch,256,64 – Q

Cch,128,32 – Q
	256, 128

	E-DPCCH
	Cch,256,1 – I
	256

	E-DPDCH (without DPDCH)
	Cch,4,1 – I (SF4)

Cch,2,1 – I,Q (2xSF2)

Cch,2,1 – I,Q + Cch,4,1 – I,Q (2xSF2+2xSF4)
	256, 128, 64, 32, 16, 4, 2x4, 2x2, 2x2+2x4

	E-DPDCH (with DPDCH, without HS-DSCH)
	Cch,4,1 – Q (SF4)

Cch,2,1 – Q,I (2xSF2)
	256, 128, 64, 32, 16, 4, 2x4, 2x2, 2x2+2x4

	E-DPDCH (with DPDCH and HS-DSCH)
	Cch,4,2 – I (SF4)

Cch,2,1 – I,Q (2xSF2)
	256, 128, 64, 32, 16, 4, 2x4, 2x2, 2x2+2x4

	S-DPCCH
	Cch,256,? – ?
	256
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Figure 1: Code tree construction
The following observations are made from table 1:

· When DPDCH is present it occupies the same code the first E-DPDCH occupies when the DPDCH is not present.

· When DPDCH is present and the E-DPDCH allocates 2xSF2 (maximum configuration with DPDCH), the set of codes allocated are a subset of those allocated by E-DPDCH when 2xSF2 + 2xSF4 configuration is used

In other words, the data channels allocate the same set of codes regardless of whether or not the DPDCH is configured and the S-DPCCH code allocation for the two cases would only need to consider the different location of HS-DPCCH code depending on whether or not the DPDCH is present.

Observation: Allowing the DPDCH to be present does not significantly complicate the code channel selection for S-DPCCH

3
Conclusions

In this document two observations are made:

Observation: Supporting UL CL TxD with DCH and no HSPA channels as well as with HSPA channels with no DCH should be possible without complicating the system operation significantly

Observation: Allowing the DPDCH to be present does not significantly complicate the code channel selection for S-DPCCH

As it appears that building the uplink closed loop transmit diversity in such a way that the gains are available for uplink DCH as well as for HSUPA the following proposal is made:

The UL Tx Diversity is designed so that all the following combinations allow for it to be active:

	UL DPDCH
	DL DPCH
	DL F-DPCH
	HS-DSCH
	E-DCH

	Yes
	Yes
	No
	No/Yes
	No/Yes

	Yes
	No
	Yes
	Yes
	No/Yes

	No
	Yes
	No
	No/Yes
	Yes

	No
	No
	Yes
	Yes
	Yes
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