Page 1

3GPP TSG-RAN1 #38
R1-040903
August 16th-20th, 2004

Prague, Czech Republic

Agenda item:
9.4
Source: 
Qualcomm Europe
Title: 



EUL Requirements
Document for:
Discussion and decision

1
Introduction
In [1], we proposed an overall set of requirements from L2’s perspective on two distinct categories of errors. The first category of errors leads to un-necessary re-transmissions at L1 and the suggested error rate was 2%. The second category of errors leads to either re-transmissions at L1 triggered by RLC re-transmissions or loss in packet.

In this document, we translate these error requirements into explicit requirements on the HARQ (ACKCH) errors.
2
HSDPA Error Requirements

The following nominal error requirements were chosen for HSDPA:
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The NULL state was mapped to DTX at L1.

There is no strict requirement on the residual error rate of HS-DSCH at L1. However, the NAK(ACK errors or errors on HS-SCCH + NULL ( ACK errors place a lower bound on it, which is either 
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3
EUL Error Requirements

Adopting the same philosophy as HSDPA, there is no reason to specify the residual error rate of E-DCH at L1.

As stated earlier, specific requirements were proposed for two categories of errors in [1]. From the arguments in [2][3], control channel errors are not expected to be the significant cause of the errors, depending upn the decoding algorithm. Therefore, CAT1 and CAT2 errors are expected to be dominated by ACK->NACK and NAK->ACK misinterpretations respectively.
The simplified error requirements become:
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The ACK/NAK bits should be treated similar to R99 TPC bits. In SHO, the ACK/NAK bits should be soft combined across all cells from the same Node-B (softer HO) and then an OR of DOWNs combining rule should be applied. This provides the best performance tradeoff, reducing Node-B Tx power while maintaining the gains from macro-diversity.
The requirements outlined below do not take the probability of sending an ACK or NAK into account. Depending upon how one chooses to deploy the system, performance can be optimized with a larger first transmission error rate or the system complexity could be simplified at the cost of capacity. Further, it is conceivable that at any given time, one of the cells in the active set of a UE always sends NAK due to degraded radio conditions.
3.1


Non-SHO or Intra Node-B SHO
In this scenario, there are no changes in the requirements. The Node-B needs to set the ACKCH Tx power such that:
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3.2
Inter Node-B SHO
In this scenario, the UE needs to receive a correct ACK from only one of the cells to terminate its E-DCH transmissions. However, if even one of the NAK commands sent from all cells is misinterpreted as an ACK, it will lead to an erroneous packet above L1.
For SHO with independent links, the individual ACK/NAK requirements from each cell can be derived as follows.
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The error requirements per inter Node-B SHO leg are shown in Table 1.
	Error Requirements per Node-B

	Pa
	Pn

	M = 1
	M = 2
	M = 3
	M = 4
	M = 1
	M = 2
	M = 3
	M = 4

	0.01000
	0.10000
	0.21544
	0.31623
	0.0010
	0.00050
	0.00033
	0.00025


Table 1

Error Requirements – Inter Node-B SHO
In degraded radio conditions, some Node-Bs could continuously send NAK, while rarely sending an ACK. Therefore, to add robustness to the protocol, we propose the following error requirements per Node-B when the UE is in SHO.
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4
Conclusions

We propose that the set of ACKCH requirements outlined in sections 3.1 and 3.2 be adopted as the working assumption in RAN1.
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