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1
Introduction

This contribution accompanies [1] to provide details about the multiplexing of the different PHY channels in the UL of E-UTRA. 
2
Multiplexing of UL PHY channels

Since the UL of E-UTRA is orthogonal, time-frequency resources need to be explicitly allocated to each of the UL PHY channels. This PHY resource allocation may be semi-static or dynamic. 

The following UL PHY channels have semi-static allocations of time-frequency resources:

· Random Access Channel (RACH)

· Guard bands are needed for RACH transmission as no UL synchronization has been achieved

· Shared Request Channel (SREQCH)

· Guard bands are not needed as UL synchronization has already been achieved

The semi-static allocation of the above channels determines the time and, possibly, frequency division multiplexing of these channels among them and with the other UL PHY channels. Note that, it is possible that RACH and SREQCH may share the same time-frequency allocation.

Note that the above channels are contention based from the point of view of their multi-user use. In other words, the PHY resources allocated for these channels are available for use by any UE without a prior explicit assignment. As a result different UEs may, in effect, compete to get access to the PHY resources and may potentially collide. Multi-user capability over these channels is discussed in [2]. 

The following UL PHY channels have dynamic allocation of time-frequency resources: 

· Acknowledgement Channel (ACKCH)

· Channel Quality Feedback Channel (CQICH)

· Antenna Subset Indicator Channel (ASICH)

· Shared Data Channel (SDCH)

· Broadband Pilot Channel (BPICH) if necessary 

From the channels above, ACKCH, CQICH/ASICH and BPICH channels need to be provisioned for an expected population of users and services. However, their specific use on a given subframe may depend on the number of users in the system at that time. The PHY resources that are not in use by these PHY channels may be employed by the UL SDCH.  
2.1
ACKCH

The ACKCH is used to acknowledge transmissions over the DL SDCH and is time/frequency division multiplexed with the other UL PHY channels. A one-to-one mapping between the DL PHY resource allocation and the time-frequency location of the ACKCH ensures that an explicit assignment for the ACKCH PHY resources is not required. This mapping needs to take UE capability and PAR issues into account.

The transmission interval of the corresponding ACK bit is consistent with the TTI duration of the associated DL SDCH transmission.
Note that the ACKCH may carry more than 1 bit per transmission for the acknowledgement of MCW MIMO transmissions. 

2.2
CQICH
The CQICH is used to provide channel quality feedback from the UE to E-UTRAN and is time/frequency multiplexed with the other UL PHY channels. The UL PHY resources employed for the transmission of this PHY channel are provided by higher layer signaling. 
The report rate, and therefore the temporal dimension of the PHY resource allocation is configurable and is under the control of E-UTRAN. 
2.3
ASICH

Depending upon whether the UE is configured in single user MIMO mode or SDMA mode, it needs to feed back the different information [5]. The ASICH is used for this purpose and is time/frequency multiplexed with the other UL PHY channels. The UL PHY resources employed for the transmission of this PHY channel are provided by higher layer signaling.
The information transmitted on the ASICH could be [5]:

· MIMO

· Set of preferred (virtual) transmit antennas

· SDMA

· Preferred precoding matrix

· Preferred column vectors from the selected precoding matrix

The report rate, and therefore the temporal dimension of the PHY resource allocation is configurable and is under the control of E-UTRAN. 
2.4
SDCH

The SDCH is time and frequency multiplexed with the other UL PHY channels. The PHY resource utilization of this channel by each UE is consistent with the corresponding UL assignments over the SUACH. The scheduler at E-UTRAN allocates PHY resources consistent with the UE’s transmit bandwidth capability as discussed in [3]. 

2.5
BPICH

If necessary [6], the BPICH is used to provide E-UTRAN with the capability to estimate the frequency selectivity of the UE’s UL channel. It is also time and frequency multiplexed with the other UL PHY channels. The UL PHY resources employed for the transmission of this PHY channel are provided by higher layer signaling. 

The report rate, and therefore the temporal dimension of the PHY resource allocation is configurable and is under the control of E-UTRAN.
3
Conclusions

The multiplexing of UL PHY channels have been presented and discussed. We propose to add text to [4] based on the discussion in section 2.
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