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1 Introduction
For TDD enhanced uplink, when data arrives in UE MAC-e for transmission but the UE has zero serving grant, the need for resources is signalled to the Node-B scheduler via a random access physical channel [1].  In [2], this is termed the E-RUCCH.
It is proposed within this contribution that the E-RUCCH may coexist with R99/4/5/6 PRACH on the same timeslot, and may additionally use the same code resources as are assigned by the system for PRACH.

2 Discussion

UTRAN currently identifies the PRACH resources by means of system information signalling on BCCH.  If the E-RUCCH is allowed to utilise the same code resources as PRACH then two primary benefits are realised:
· Because PRACH/E-RUCCH use a common set of physical resources, there is statistical multiplexing gain relative to the case in which two separate partitioned sets of resource have to be defined

· There is no need to provide additional RRC signalling overhead to specify the E-RUCCH resources

There are thus only PRACH resources defined, but they may be used by the UE for PRACH or for E-RUCCH when an E-RNTI is assigned.
The PRACH is terminated in RNC yet the E-RUCCH is terminated in Node-B, hence the Node-B physical layer must have means of distinguishing a RACH from an E-RUCCH, and for forwarding the content either over Iub (in the case of PRACH) or to MAC-e (in the case of E-RUCCH).  This general situation is shown in Figure 1.
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Figure 1
It is proposed that the means by which the Node-B PHY is able to distinguish a RACH from an E-RUCCH is via a simple bit-wise inversion of the CRC applied to the E-RUCCH.  Thus, following demodulation of a received random access physical channel, the Node-B can attempt to decode the transmission using both RACH transport channel processing and using E-RUCCH processing.  The CRC results are used to distinguish RACH from E-RUCCH.  E-RUCCH processing may occur either in parallel with the RACH processing, or in sequential fashion.  A scheme using parallel decoding is shown in Figure 2 whilst sequential decoding is shown in Figure 3.
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Figure 2 – Parallel decoding of RACH and E-RUCCH
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Figure 3 – Sequential Decoding of RACH and E-RUCCH
CRC derivation procedures are specified in 4.2.1.1 of [2].  The CRC mask inversion applied to E-RUCCH is therefore simply an additional XOR operation with an all-ones sequence following the normal CRC calculation.  The all-ones sequence is chosen to provide maximal distance.
3 Conclusion

It is proposed that E-RUCCH may share the physical resources defined for PRACH.  A CRC inversion procedure is applied to E-RUCCH which enables the Node-B to distinguish between a RACH and an E-RUCCH and to forward the message contents over Iub or to MAC-e as appropriate.
A text proposal for TR 25.826 [3] is appended in which the general channel coding and multiplexing scheme for E-RUCCH is also defined.
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5.2
Overall Physical Channel Structure

The E-DCH transport channel, and up to one E-SACHE, are mapped to one or more Enhanced Uplink Physical Channels (E-PUCH).

E-PUCH physical resources are allocated under the control of a scheduling entity in Node-B MAC-e.

DCH transport channel(s) and up to one E-SACHD are mapped to one or more DPCH’s.

E-RUCCH is mapped to the same random access physical resources as defined by UTRAN for PRACH.
<<<<<<<<<<<<<<<<<<<<<<<<< next changed section >>>>>>>>>>>>>>>>>>>>>>>

9.3
Coding and Multiplexing for Uplink Signalling

<Editor’s Note:  This section contains details of E-UCCH and E-RUCCH coding and multiplexing>
9.3.1
E-RUCCH
Processing for E-RUCCH consists of standard 3GPP transport channel processing functions, with the addition of a CRC bit inversion process.  This is used to enable the Node-B to distinguish between an E-RUCCH and a PRACH carrying RACH.
The following processing steps are thus defined for E-RUCCH:

· Concatenation of constituent data fields [Note: details FFS]

· CRC attachment, length 16 (see subclause 4.2.1.1 of [3])
· CRC bit inversion
· The bits output from CRC attachment are denoted bimk, k=1,2,3, … Ai+Li.
· Each parity bit bimk , k=Ai+1,Ai+2, … Ai+Li is XOR’d with 1 such that its polarity is reversed
· 1/3 rate convolutional coding (see subclause 4.2.3 of [3])
· Rate matching (see subclause 4.2.7 of [3])
· Bit scrambling (see subclause 4.2.9 of [3])
· Frame related 2nd interleaving (see subclause 4.2.11.1 of [3])
· Mapping to physical channels (see subclause 4.2.12.1 of [3])
E-RUCCH supports a TTI of 10ms only.
<<<<<<<<<<<<<<<<<<<<<<<<< end of text proposal >>>>>>>>>>>>>>>>>>>>>>>
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