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Introduction

At RAN2#29 there was the common understanding of the need for a UE flow control mechanism for HSDPA to mitigate problems as described in [1] . Similar mechanism are used by other standardisation bodies such as   3GPP2[7]. The use of the UE as modem via a Bluetooth link seems to be one of the major applications of HSDPA terminals. Therefore we would like to address the problem already in Release 5. 

A feasible solution for a simple UE flow control using the spare CQI value as a STOP command has been proposed in 
[2]
. Some concerns about reliability of such signalling were raised in the last meeting.  In this document we discuss the possible mapping of such a STOP command and errors caused by misinterpretation of such. 

Discussion

At RAN1 #25 it was agreed to leave a spare value in the Channel Quality Indicator (CQI) reporting tables [4]. The agreed CQI table has the RSVD field as CQI value = 31, see Annex 1. The UEP (Unequal error protection) encoding was introduced for the uplink signalling to reduce the impact of CQI reporting errors [6],[8]. In the UEP  

MSB in CQI value is more protected than other bits.

One simple approach is to assign STOP command to this RSVD field. The expected behaviour for the scheduler when receiving a STOP signal should be similar to poor radio conditions reporting such as OOR (Out of range). Therefore the position of the STOP signal should be close to OOR and next to the poor channel CQI values as shown in an example in Annex 2. If an error occurs it will be most likely a STOP to OOR misinterpretation or vice versa. This would provide a suitable error protection for such kind of STOP signal.  

OOR/CQI to STOP misinterpretation

There seems to be almost no impact from misinterpretation of OOR because the behaviour is identical. The Node B would stop the transmission. Even lower CQI values misinterpretation would not cause an impact because the UE is anyway scheduled quite rarely during bad channel state. 

STOP to OOR/CQI misinterpretation

Flow control is required for high peak rates during very good channel conditions. If a STOP has been send and there is a misinterpretation to OOR or a low CQI the data rate will still be reduced. From data reception the UE inherently has the knowledge if the STOP signal was correctly received or not. 

Conclusions
For a CQI based STOP signal the error behaviour has been investigated. STOP command shall be mapped  next to the OOR signal and close to the poor radio condition CQI reporting to minimise consequences of erroneous CQI decoding. An example for a proposed mapping is shown in Annex 2. In that case a suitable error protection can be ensured avoiding impact from misinterpretation.  Thus, we propose to send a LS to RAN1 requiring an opinion on this matter. Panasonic’s delegates are willing to provide necessary CRs for the upcoming meetings.
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Annex 1: Current CQI mapping for UE categories 1 to 6
	CQI value
	Transport Block Size
	Number of 
HS-PDSCH
	Modulation
	Reference power adjustment (

	0
	N/A
	out of range

	1
	137
	1
	QPSK
	0

	2
	173
	1
	QPSK
	0

	3
	233
	1
	QPSK
	0

	4
	317
	1
	QPSK
	0

	5
	377
	1
	QPSK
	0

	6
	461
	1
	QPSK
	0

	7
	650
	2
	QPSK
	0

	8
	792
	2
	QPSK
	0

	9
	931
	2
	QPSK
	0

	10
	1262
	3
	QPSK
	0

	11
	1483
	3
	QPSK
	0

	12
	1742
	3
	QPSK
	0

	13
	2279
	4
	QPSK
	0

	14
	2583
	4
	QPSK
	0

	15
	3319
	5
	QPSK
	0

	16
	3565
	5
	16-QAM
	0

	17
	4189
	5
	16-QAM
	0

	18
	4664
	5
	16-QAM
	0

	19
	5287
	5
	16-QAM
	0

	20
	5887
	5
	16-QAM
	0

	21
	6554
	5
	16-QAM
	0

	22
	7168
	5
	16-QAM
	0

	23
	7168
	5
	16-QAM
	-1

	24
	7168
	5
	16-QAM
	-2

	25
	7168
	5
	16-QAM
	-3

	26
	7168
	5
	16-QAM
	-4

	27
	7168
	5
	16-QAM
	-5

	28
	7168
	5
	16-QAM
	-6

	29
	7168
	5
	16-QAM
	-7

	30
	7168
	5
	16-QAM
	-8

	31
	N/A
	STOP


Annex 2: Proposed CQI mapping for UE categories 1 to 6
	CQI value
	Transport Block Size
	Number of 
HS-PDSCH
	Modulation
	Reference power adjustment (

	0
	N/A
	STOP

	1
	N/A
	out of range

	2
	137
	1
	QPSK
	0

	3
	173
	1
	QPSK
	0

	4
	233
	1
	QPSK
	0

	5
	317
	1
	QPSK
	0

	6
	377
	1
	QPSK
	0

	7
	461
	1
	QPSK
	0

	8
	650
	2
	QPSK
	0

	9
	792
	2
	QPSK
	0

	10
	931
	2
	QPSK
	0

	11
	1262
	3
	QPSK
	0

	12
	1483
	3
	QPSK
	0

	13
	1742
	3
	QPSK
	0

	14
	2279
	4
	QPSK
	0

	15
	2583
	4
	QPSK
	0

	16
	3319
	5
	QPSK
	0

	17
	3565
	5
	16-QAM
	0

	18
	4189
	5
	16-QAM
	0

	19
	4664
	5
	16-QAM
	0

	20
	5287
	5
	16-QAM
	0

	21
	5887
	5
	16-QAM
	0

	22
	6554
	5
	16-QAM
	0

	23
	7168
	5
	16-QAM
	0

	24
	7168
	5
	16-QAM
	-1

	25
	7168
	5
	16-QAM
	-2

	26
	7168
	5
	16-QAM
	-3

	27
	7168
	5
	16-QAM
	-4

	28
	7168
	5
	16-QAM
	-5

	29
	7168
	5
	16-QAM
	-6

	30
	7168
	5
	16-QAM
	-7

	31
	7168
	5
	16-QAM
	-8
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