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1. Introduction

A recent document from Nokia [1] proposes a measurement report for channel quality based on a table of TFRC’s (Transport Format and Resource Combination) and power offsets. This approach allows some scope for different UE implementations, in that the exact SIR at which a given measurement report would be signalled does not need to specified. This is intended to allow benefits to be obtained from advanced receiver techniques.

A fixed table has the advantage of low complexity, while a semi-static table may impose significant signalling overhead if the whole table is sent.

However, an implicit assumption behind the fixed table proposed in [1] is that every UE has similar BLER vs SIR characteristics (apart from a UE dependent offset).

In practice different UE implementations may behave in different ways, which means that the optimum SIR threshold for changing from one TFRC to another may be UE dependent. It may also be channel dependent.

A version of this document has also been prepared for RAN WG1 [2].

2. Discussion

For reference we include the example measurement report table given in [1].

TFRC 
Power offset
UL signaling value 

TFRC1
12 dB
0


11 dB
1


10 dB
2


9 dB
3


8 dB
4


7 dB
5


6 dB
6


5 dB
7


4 dB
8


3 dB
9


2 dB
10


1 dB
11


0 dB
12

TFRC2
2 dB
13


1 dB
14


0 dB
15

TFRC3
2 dB
16


1 dB
17


0 dB
18

TFRC4
2 dB
19


1 dB
20


0 dB
21

TFRC5
2 dB
22


1 dB
23


0 dB 
24

TFRC6
2 dB
25


1 dB
26


0 dB
27

NA
NA
28

NA
NA
29

NA
NA
30

NA
NA
31

Table 1: Measurement report table proposed in [1]
To recap, if the UE sends a given measurement report value, this implies that a packet sent with the indicated TFRC and power offset (from a defined reference), would be successfully received with a defined probability of a Block Error. The BLER could have been previously signalled to the UE by the network. So, according to Table 1, a measurement report of 22 effectively signals that if TFRC5 is used in the downlink with a power offset of 2dB, it will be received with the a BLER no higher than the specified value.

Figure 1 shows how SIR would map to reporting value for a well designed table.
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Figure 1: Example relationship between SIR and reporting value

Figure 2 shows what could happen if the UE implementation differs from that assumed in Figure 1. Here the relationship between SIR and reporting value for TFRCn and TFRCn+1 is such that there is a range of SIR values which do not correspond directly with a reporting value.
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Figure 2: Example of relationship between SIR and reporting value – different UE implementation
This issue is now studied further.

If we consider only TFRC1, the data in Table 1 imply the measurement report values given in Table 2. Now a measurement report of 22 can be understood as indicating that TFRC1 may be used in the downlink with a power offset of –10dB. This does not necessarily mean that the Node B would use this TFRC and power offset, but if it did, the BLER requirement would be met.

TFRC 
Power offset
UL signaling value 

TFRC1
12 dB
0


11 dB
1


10 dB
2


9 dB
3


8 dB
4


7 dB
5


6 dB
6


5 dB
7


4 dB
8


3 dB
9


2 dB
10


1 dB
11


0 dB
12


-1 dB
13


-2 dB
14


-3 dB
15


-4 dB
16


-5 dB
17


-6 dB
18


-7 dB
19


-8 dB
20


-9 dB
21


-10 dB
22


-11 dB
23


-12 dB 
24


-13 dB
25


-14 dB
26


-15 dB
27


NA
28


NA
29


NA
30


NA
31

Table 2: Measurement report table with only TFRC1

We could construct similar tables for TFRC’s 2, 3, 4, 5 and 6. This means that a given single measurement report would indicate the power offset needed to achieve the required BLER for each of the available TFRC’s. We should note that some options would not be feasible, since the required power offset might not be possible.

The only significant difference between each of these Tables would be the difference between the measurement report values specifying 0dB power offset for each TRRC.

As suggested earlier, different UE implementations and possibly channel conditions would give rise to potentially different offsets between each of the tables. 

3. Proposal

Considering the above discussion we propose to modify the definition of measurement report to better support different UE implementations.

For each TFRC we can define a different default offset between the measurement report value for 0dB power offset for that TFRC and the value for 0dB power offset for TFRC1. We could call this quantity the “reporting value offset”.

With 1dB steps there is a set of reporting value offsets giving exactly the same result as table in the proposal by Nokia [1]. These would be as follows:-

· TFRC2

3

· TFRC3

6

· TFRC4

9

· TFRC5

12

· TFRC6

15

Instead of constructing a table we can use the following relation:-
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where

TFRCn
= Transport Format and Resource Combination n (defining the nth transmission scheme) 

P(TFRCn) 
= Power level needed to achieve required BLER using TFRCn

Pref
= Reference power (could be the total power available for HSDPA or the power for one code channel multiplied by the number of channels)

Mrep 

= Measurement report value (a 5 bit integer)

Mstep

= Power step between measurement report values (could be 1dB) 

Poff(TFRCn)
= Reporting value offset, or power offset needed to achieve the required BLER using TFRCn (could be zero for TFRC1)
To allow for different implementations we propose that different reporting value offsets (Poff(TFRCn) may be signalled by the UE. There are various possible options for this signalling, for example:

1. The reporting value offset for each TFRC

2. Differences in offset between current and previous TFRC in the list

3. Differences in offset between the current values and a set of default values

The third of these options seems particularly attractive, as it would require fewer bits (e.g. 3 per TFRC)

The reporting value offsets could be static (signalled once by the UE higher layers) or semi-static (i.e. could be updated during a connection if needed).

4. Conclusions

This contribution has identified the need for some flexibility in the definition of measurement reporting for channel quality in HSDPA.

Firstly we propose that the channel quality measurement report should indicate to the Node B the power required to achieve the specified BLER for each of the available TFRC. The default power differences between the power levels required for each TFRC can be defined. This is completely equivalent to using a fixed table as described in [1].

Secondly, to allow for implementation differences, we propose that for each TFRC the UE may signal a further offset between the default power and the one to be used in the Node B for packet scheduling. This signalling could be carried out at call set-up or during the connection.

5. References
[1] “UL signalling for TFRC Selection”, R1-01-1024, Nokia

[2] “Channel Quality Measurement Report”, R1-01-1056, Philips

Annex 1 : text proposal for TS 25.308, v.5.0.0, section 8.2

The following text is intended to replace the section 8.2.2.3 proposed by Nokia in [1] 

8.2.2.3 Measurement Report Definition

The UE measurement report shall indicate, by means of a 5 bit integer, Mrep, the downlink power level per code which would be needed to achieve the required BLERthreshold using TFRCn. This power level is defined by:
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where

TFRCn
= Transport Format and Resource Combination n (defining the nth transmission scheme) 

Pref
= Reference power (equal to 16Phs)
Mrep 

= Measurement report value (a 5 bit integer)

Mstep

= 1dB 

Poff(TFRCn)
= Power offset for TFRCn
An example of the default power offset values is given in the Table below.

TFRC
Poff  (dB)

TFRC1
0

TFRC2
3

TFRC3
6

TFRC4
9

TFRC5
12

TFRC6
15

The ability of the UE to send different power offset values to the UTRAN access point, and the details of this, are FFS. One possibility would be to send all the values by RRC signalling, if requested by the Node B during HSDPA set-up.
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