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Introduction

In [2], RAN2 send LS to RAN1 on position of the CQI spare value. This document provides to RAN1 on brief background on this topic and proposes CR in TS 25.212.

Why flow control?

Due to the channel dependent scheduling on HSDPA, the UE will need to process high peak data rates. The scheduler in Node B only considers the UE radio access capability parameter, to ensure that the UE can process such a big amount of data with its radio access functionality. Thus the peak data rate is only limited by the minimum UE capabilities. The scheduler cannot be aware UE's further external connection.
Bluetooth is one of the functionalities to be used by HSDPA terminals. By means of Bluetooth the UE can be interconnected to a variety of devices such as Lap Top, PDA, digital cameras etc. as shown in Figure 1. Connecting to data services through one's cellular phone is also known as the concept of a personal gateway [1]. 
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Figure 1: Interconnection of HSDPA UE via Bluetooth 
The bit rate of Bluetooth is limited within 728kbps, which is lower than the minimum UE capabilities for HSDPA (Category 11: 912.5kbps). Thus there needs to be a kind of static data rate limitation. In general RNC (RRC) has to take care that the maximum data rate is not exceeded. This could be rather difficult due to the channel based scheduling and depends on the buffer size in Node B. A rough data rate limitation can be done either by a proper configuration of lower layer or by flow control over the Iur/Iub interface. A pragmatic approach could be to configure a much lower data rate than possible to avoid buffer overflow in the UE. 

The data rate of a Bluetooth connection could be temporarily reduced (e.g. due to interference from WLAN 802.11b), leading to a buffer overflow at application level. The UE would respond with a Radio Access Bearer reconfiguration (layer 3 signalling), which would need to be done quite frequently for the varying data rates provided by Bluetooth. Before a reconfiguration by Layer 3 signalling can take place the Node B will already have scheduled additional data to the UE. There is no other choice for the UE than to drop the packets after the application buffer is filled. Since the packets have already been processed correctly by HARQ and RLC a retransmission will take place on higher layer thus leading to increased delay and waste of radio resources. A packet loss after successful transmission should be avoided. Therefore, to have flow control function is expected. 
In above, we explained in the case of Bluetooth but the other connection such as IrDA have similar issue.

Discussion in RAN2 

RAN2 has been discussed this issue [5][6][7][8]. All proposals in RAN2 use STOP command implemented using the spare CQI value. Although RAN2 could not reach detailed conclusion in release 5, it was agreed to use spare bit on CQI for this purpose [2] in future release.

The expected behaviour for the scheduler when receiving a STOP signal (i.e. spare bit pattern on CQI) is to stop transmission or reduce the data rate, which is similar when receiving poor radio conditions reporting such as OOR (Out of range). Therefore the position of the STOP signal close to OOR or next to the poor channel CQI values improve the error behaviour in case of CQI misinterpretation. This benefit is more emphasized because current CQI encoding is unequal error protection, with MSB bit being better protected than other bits [3][4].

Conclusions
This document provides brief background discussion on LS [2] from RAN2. We propose following modification to 25.212 in release 5 for future proof mechanism.
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4.7.1.2
Channel coding for HS-DPCCH channel quality information

The channel quality information is coded using a (20,5) code. The code words of the (20,5) code are a linear combination of the 5 basis sequences denoted Mi,n defined in the table below.

Table 14: Basis sequences for (20,5) code

	i
	Mi,0
	Mi,1
	Mi,2
	Mi,3
	Mi,4

	0
	1
	0
	0
	0
	1

	1
	0
	1
	0
	0
	1

	2
	1
	1
	0
	0
	1

	3
	0
	0
	1
	0
	1

	4
	1
	0
	1
	0
	1

	5
	0
	1
	1
	0
	1

	6
	1
	1
	1
	0
	1

	7
	0
	0
	0
	1
	1

	8
	1
	0
	0
	1
	1

	9
	0
	1
	0
	1
	1

	10
	1
	1
	0
	1
	1

	11
	0
	0
	1
	1
	1

	12
	1
	0
	1
	1
	1

	13
	0
	1
	1
	1
	1

	14
	1
	1
	1
	1
	1

	15
	0
	0
	0
	0
	1

	16
	0
	0
	0
	0
	1

	17
	0
	0
	0
	0
	1

	18
	0
	0
	0
	0
	1

	19
	0
	0
	0
	0
	1


The CQI values 0 .. 30 as defined in [4] are converted from decimal to binary to map them to the channel quality information bits  (1 0 0 0 0) to (1 1 1 1 1) respectively. The information bits pattern (0 0 0 0 0) shall not be used in this release. The channel quality information bits are a0 , a1 , a2 , a3 , a4 (where a0 is LSB and a4 is MSB). The output code word bits bi are given by:

[image: image2.wmf]2

mod

)

(

,

4

0

M

a

b

n

i

n

n

i

´

=

å

=


where i = 0, …, 19.
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