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1 Introduction

A proposal for VoIMS RAB has recently been under discussion in RAN2 [1][2] and RAN1 [3]. As a consequence of employing ROHC and including SIP, the RAB is characterized by a high variation in the number of bits delivered to the physical layer, depending on the TFC.

It should be noted that TFCs offering the largest number of bits, containing uncompressed header information and/or SIP signalling are expected to occur infrequently [4]. Thus, dimensioning the DL physical resources for the rarely used worst case TFC may lead to OVSF code exhaustion.

To overcome the code limitation under the primary scrambling code (PSC) tree, it is proposed that VoIMS is mapped onto two physical channels:

· DPCH1 under the PSC

· DPCH2 under the SSC (secondary scrambling code)

It should be noted that the PSC-SSC mix is already enabled by the current specification [5].

The cost associated with the PSC-SSC mixture is the intracell interference exerted by the SSC onto the PSC transmissions in the cell, and vice versa. However, this is acceptable under a code-limited scenario, especially as the activity of the SSC code is expected to be very low in practice.

2 SIR Estimation

Placing DPCH1 and DPCH2 under different scrambling codes may lead to an SIR imbalance between the two physical channels. The consequences of this are dependent on the SIR estimation algorithm for IL PC employed in the UE.

Figure 1 compares two example SIR estimation algorithms in the Pedestrian B and Case 1 channels at 3 km/h.

1. An SIR estimate is formed that is representative of DPCH1 only.

2. An SIR estimate is formed that is representative of both DPCH1 and DPCH2.

As can be verified, the algorithm (2) leads to power savings of up to 2 dB and 8 dB in the Pedestrian B and Case 1 channels, respectively, for high geometry values.

It should be noted that the DPDCH fields of DPCH1 and DPCH2 were fully occupied in the simulation (no DTX). For the algorithm (2), it was assumed that the presence of data on DPCH2 is known to the UE.
3 Conclusion and Recommendation

Employing the PSC-SSC combination can overcome DL code limitation in cells where VoIMS subscribers are present. It was demonstrated that the proposed PSC-SSC solution can be efficient from link level point of view, as long as the SIR estimation for IL PC is appropriately implemented. It is proposed that this information is captured in the reply LS to [6].

[image: image1.emf]-3 0 3 6 9 12 15

-18

-16

-14

-12

-10

-8

-6

-4

geometry, dB

Ec/Ior, dB

Case1, 3 km/h, SIR est for DPCH1

Case1, 3 km/h, SIR est for DPCH1 & DPCH2

PedB,  3 km/h, SIR est for DPCH1

PedB,  3 km/h, SIR est for DPCH1 & DPCH2


Figure 1  Link level benefit of improved SIR estimation.
Ec denotes the sum of Ec_DPCH1 and Ec_DPCH2.

4 Simulation Assumptions

Table 1  FRC

	TrCH
	TTI, ms
	FEC
	Ninf/TTI, bit
	DPCH
	slot format
	SF
	PSC/SSC

	1 (SRB)
	40
	cc, 1/3
	148
	1
	9
	128
	PSC

	2 (RTP)
	20
	tc
	320
	2
	9
	128
	SSC

	3
	40
	tc
	800
	
	
	
	


Table 2  Link Level Simulation Assumptions

	Parameter
	Value

	CPICH Ec/Ior
	-10 dB

	P-SCH Ec/Ior
	-15 dB

	S-SCH Ec/Ior
	-15 dB

	P-CCPCH Ec/Ior
	-12 dB

	DPCH1 and DPCH2 Ec/Ior
	varied

	OCNS
	varied to sum total Ec/Ior to 1

	Number of rake fingers
	equal to # of channel taps

	Carrier frequency
	2 GHz

	Doppler spectrum
	Jakes

	SIR estimation for IL PC
	(1) estimated for DPCH1 only
(2) estimated for both DPCH1 and DPCH2

	outer loop power control
	on

	BLER target
	2% on TrCH2
0.2% on TrCH3

	inner loop power control step
	1 dB

	inner loop power control delay
	1 timeslot

	TPC error rate
	4%
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