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Introduction

The attached text proposal merges text from Tdoc R1-03-1237 and R1-03-1265 as agreed by RAN WG1.
Text Proposal

7.5.2
UL signalling

7.5.2.1
Basic considerations

Operation of enhanced uplink DCH may also require signalling in the uplink direction. Whether this would be (hybrid) ARQ related, scheduling related, or something else is for further discussion.

There are some requirements for the physical channel structure for L1 signalling on uplink:

· The L1 signalling in uplink should be independent from HS-DSCH operation: UE should not be required to support HS-DSCH operation at the same time with E-DCH in uplink, but it should be possible to have E-DCH in uplink and HS-DSCH in downlink at the same time. 

· Signalling should be possible to be sent so that it is available for every uplink TTI. Delays should be kept low.

· Signalling should be possible also when the UE's DCH is in SHO. The support of E-DCH in SHO is FFS. 

· The effect of PAR needs to be taken into consideration when designing signalling channel for the uplink.

· The relative power offsets between various uplink channels needs to be set appropriately so as to achieve reliable signalling while at the same time optimising peak and average power requirements at the UE.

· Signalling reliability should be balanced with minimizing overhead.

· Signalling channel can be sent time aligned or not time-aligned with the enhanced uplink DCH.  The effect of time aligned or not time aligned control channel on Node-B decoding time, sector throughputs etc. should be considered.

7.5.2.2
Coding, multiplexing and mapping options

Table 7.5.2 provides a list of parameters and possible options related to coding, multiplexing and mapping of the UL signalling. All of these options can be combined and the value of each combination could be evaluated. Some of the resulting combinations are described and evaluated in section 9.2.4
Table 7.5.2: UL signalling coding, multiplexing and mapping options

	Parameter
	Options
	Comments

	TTI
	10 ms / 2 ms
	2 ms is to illustrate a shorter TTI value



	Timing relative to E‑DCH transmission
	Aligned / prior
	Transmission prior to E-DCH transmission provides possibility for early decoding procedure, but implies longer HARQ delays or reduced processing in the UE



	CRC
	Yes / no
	

	Coding
	CC / Block / Repetition / Hybrid
	Repetition coding allows for early UL signalling decoding and may reduce buffering requirement in the Node B



	Mapping
	DPDCH / DPCCH / E‑DPCCH
	DPDCH and DPCCH mapping are described in section 7.5.2.1.1 and 7.5.2.1.2 respectively. 

E-DPCCH mapping implies a new code channel in the UL structure; using SF=256 allows mapping of UL signalling bits with either 2 ms or 10 ms TTI.



7.5.2.1.1
Mapping on DPDCH

The UL signalling bits could be mapped on the DPDCH using one of the approaches described in table 7.5.3.
Table 7.5.3: UL signalling mapping options on DPDCH

	Mapping option
	Applicable TTI
	Backward compatible
	Payload
	Comments

	DPDCH as a TrCH
	10
	Yes
	Large
	Described in section 7.5.2.1.1.1. Implies that the UL signalling transmission is frame aligned with the DPCH.



	DPDCH  with TDM
	2/10
	(Yes)
	Large
	This approach is described in section 8.4.1.1.2.2.




7.5.2.1.1.1
Mapping on DPDCH using a TrCH

Assuming 10 ms TTI, the UL signalling bits can be mapped on the DPDCH using an in-band signalling approach. UL signalling is therefore considered as a regular transport channel and is multiplexed with other transport channels and mapped on the DPDCH. The UL signalling error rate can be controlled by adjusting the rate matching parameter and adding a CRC.

The Node-B procedure for E-DCH decoding is hierarchical in the sense that the Node B first has to decode the DPDCH to have access to the UL signalling bits and subsequently decode the E-DPCH. From a layering point of view this approach implies that a transport channel would be terminated at the Node-B. The only new requirement on the Iub is a mean to signal that a particular TrCH contains the UL signalling bits.
One significant benefit with this approach is the backward compatibility with earlier releases. Indeed the UL signalling bits are received as any other TrCH by the legacy Node B and the RNC can simply discard the data or even use it for resource management.
7.5.2.1.2
Mapping on DPCCH
The UL signalling bits could be mapped on the DPCCH using one of the approaches described in table 7.5.4.
Table 7.5.4: UL signalling mapping options on DPCCH

	Mapping option
	Applicable TTI
	Backward compatible
	Payload
	Comments

	Rel-5 TFCI approach
	10
	(Yes)
	<8 bits
	Straightforward approach. Implies that the UL signalling transmission is frame aligned with the DPCH.



	Split mode TFCI
	10
	No
	<8 bits
	Replication of downlink approach in the uplink. May not need frame alignment with DPCH (FFS)



	Bit stealing (e.g. FBI)
	10
	(Yes)
	Small
	Impacts performance of DPCH and may prevent use of existing features (e.g. closed loop diversity or SSDT)



	New slot format(s)
	2/10
	No
	Unlimited
	Offers the most flexibility at the price of backward compatibility.




7.5.2.1.3
Mapping on E-DPCCH

This approach consist in mapping the UL signalling bits on a new physical code channel. Table 7.5.5 provides a summary of the key aspects of such approach.
Table 7.5.5: UL signalling mapping options on E-DPCCH
	Mapping option
	Applicable TTI
	Backward compatible
	Payload
	Comments

	E-DPCCH
	2/10
	Yes
	Unlimited
	Straightforward approach which offers the most flexibility and is fully backward compatible. Potential PAR issues.
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