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1 Introduction

In uplink, the spreading factor (SF) and the number of codes are selected in order to satisfy the following criteria given
by order of priority:

i. The number of used DPDCHs is minimised, or the SF is constrained to be greater than or equal to the
minimum value supported by the UE

ii. The puncturing is minimised, provided that constraint (i) still holds

iii. The SF is maximised provided that constraints (i) and (ii) still hold.

This is described with the relations in section 4.2.7.1.1 of [1]. Using the above criteria, there is no need to signal the
SF. However, there could be situations where UTRAN prefers to use puncturing and a higher SF. Consider for
example the case when 10% puncturing would enable a higher SF. If the base station is short of resources it is
preferable from an UTRAN perspective to use the higher SF rather then rejecting the UE’s request.

In the physical channel information elements (section 10.2.6.8 of [2]) there is a SF parameter called DPDCH
channelization code. The name is not very suitable but it could be used for signalling the minimum SF that the UE is
allowed to use. The criteria for choosing SF would then be changed to:

i. The number of used DPDCHs is minimised, or the SF is constrained to be greater than or equal to the
minimum value supported by the UE and allowed by UTRAN.

ii. The puncturing is minimised, provided that constraint (i) still holds

iii. The SF is maximised provided that constraints (i) and (ii) still hold.

This means that the definition of SET0 in section 4.2.7.1.1 of [1] needs to be modified. A CR with this change is
attached.

2 References

[1] TSG RAN WG1, “TS 25.212 Multiplexing and channel coding (FDD)”.

[2] TSG RAN WG2, “TS 25.331 RRC Protocol Specification
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4.2.7.1 Determination of rate matching parameters in uplink

4.2.7.1.1 Determination of SF and number of PhCHs needed

In uplink, puncturing can be applied to match the CCTrCH bit rate to the PhCH bit rate. The bit rate of the PhCH(s) is
limited by the UE capability and restrictions imposed by UTRAN, through limitations on the PhCH spreading factor.In
uplink puncturing can be used to avoid multicode or to enable the use of a higher spreading factor when this is needed
because the UE does not support SF down to 4. The maximum amount of puncturing that can be applied is signalled
from higher layers and denoted by PL. The number of available bits in the radio frames for all possible spreading
factors is given in [2]. Denote these values by N256, N128, N64, N32, N16, N8, and N4, where the index refers to the
spreading factor. The possible values of Ndata then are { N256, N128, N64, N32, N16, N8, N4, 2N4, 3N4, 4N4, 5N4,
6N4}.Depending on the UE capabilityies and the restrictions from UTRAN, the supportedallowed set of Ndata , denoted
SET0, can be a subset of { N256, N128, N64, N32, N16, N8, N4, 2N4, 3N4, 4N4, 5N4, 6N4}. Ndata, j for the transport format
combination j is determined by executing the following algorithm:

SET1 = { Ndata in SET0 such that { } jx
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If SET1 is not empty and the smallest element of SET1 requires just one PhCH then

Ndata,j = min SET1

else

SET2 = { Ndata in SET0 such that { } jx
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Sort SET2 in ascending order

Ndata = min SET2

While Ndata is not the max of SET2 and the follower of Ndata requires no additional PhCH do

Ndata = follower of Ndata in SET2

End while

Ndata,j = Ndata

End if

4.2.7.1.2 Determination of parameters needed for calculating the rate matching pattern

The number of bits to be repeated or punctured, ∆Nij, within one radio frame for each TrCH i is calculated with
equation 1 for all possible transport format combinations j and selected every radio frame. Ndata,j is given from

section 4.2.7.1.1. In compressed mode jdataN ,  is replaced by cm
jdataN ,  in Equation 1. cm

jdataN ,  is given from the

following relation:



TGLjdata
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jdata NNN −= ,, 2 , where


