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1.
Discussion

1.1
General requirement

As discussed in [1] it is proposed to include a general requirement on the total delay from when the radio conditions change in a way that a TFC can not be supported until that TFC is blocked from usage.

The following general requirement is proposed for 25.133 section 6.4:

If the Limited TFC Set criterion is fulfilled for a TFC the UE shall:

-
at the latest, block that TFC from usage at the start of the longest uplink TTI after the period (Tnotify + Tmodify+ TL1_proc) from the moment when the Limited TFC Set criterion was fulfilled.

where:

Tnotify equals [15] ms,

Tmodify equals MAX(Tadapt_max,TTTI),
To cover both services where a codec change is needed and services where no codec change is needed.

TL1 proc equals 15 ms,
According to TR25.853 "Delay Budget within the Access Stratum" L1 processing should be 
performed within 15 ms.

Tadapt_max equals MAX(Tadapt_1, Tadapt_2, ..., Tadapt_N), and

N equals the number of logical channels that need to change rate, and

Tadapt_n equals the time it takes for higher layers to provide data to MAC in a new supported bitrate, for logical channel n. Table 6.1 defines Tadapt times for different services. For services where no codec is used Tadapt shall be considered to be equal to 0 ms.

Table 6.1: Tadapt 

Service
Tadapt [ms]

AMR
40

TTTI equals the longest uplink TTI of the selected TFC (ms).

The proposed requirement considers the worst case delay for the case when all logical channels that needs to change rate have adapted to the new rate. It is proposed not to specify any requirements for the transition period, when going from the currently non-supported TFC to a supported TFC, instead that can be left to implementation. By specifying the requirement on the maximum delay, it will be possible for the UE to use unsupported TFCs during the transition period between the moment when current TFC becomes unsupported until it shall have been blocked.

In the current requirement in 25.133 on TFC selection the term Maximum UE transmitter power is used which is defined as MIN(Maximum allowed UL TX Power, UE maximum transmit power), where Maximum allowed UL TX Power is set by UTRAN and defined in [16], and UE maximum transmit power is defined by the UE power class, and specified in [3].

Currently there is no explicit requirement on how accurate the UE shall keep the output power at the Maximum allowed UL TX Power as signalled by the network. It is proposed to use the UE transmitted power measurement to define the requirement on the Maximum allowed UL TX power.

2.
Proposal

The attached CR contains the above proposed changes.

3.
References

[1]
R2-011636, Discussion on TFC selection, 
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6.4
Transport format combination selection in UE

6.4.1
Introduction

When the UE estimates that a certain TFC would require more power than the maximum transmit power, it shall limit the usage of transport format combinations for the assigned transport format set, according to the functionality specified in section 11.4 in TS25.321. This in order to make it possible for the network operator to maximise the coverage. Transport format combination selection is described in section 11.4 of TS 25.321.

6.4.2
Requirements

The UE shall continuously evaluate based on the Limited TFC Set and Recovered TFC Set criteria defined below, which TFCs of the given TFC set it can support. The evaluation shall be performed using the estimated UE transmit power of a corresponding TFC. The UE transmit power estimation shall be made using the UE transmitted power measured over the measurement period and the gain factors of the corresponding TFC.

The UE shall consider the Limited TFC Set criterion for a TFC to be fulfilled  if the estimated UE transmit power of a certain TFC has been evaluated as greater than the Maximum UE transmitter power for at least X measurement periods out of Y successive measurement periods. If the Limited TFC Set criterion for a TFC is fulfilled, the MAC in the UE shall consider that the TFC cannot be supported in TFC selection. 

MAC in the UE shall indicate the available bitrate for each logical channel to upper layers within [15 ms] from the moment the Limited TFC Set criterion has been fulfilled.
If the Limited TFC Set criterion is fulfilled for a TFC the UE shall:

-
at the latest, block that TFC from usage at the start of the longest uplink TTI after the period (Tnotify + Tmodify+ TL1_proc) from the moment when the Limited TFC Set criterion was fulfilled.

where:

Tnotify equals [15] ms, and

Tmodify equals MAX(Tadapt_max,TTTI), and

TL1 proc equals 15 ms, and

Tadapt_max equals MAX(Tadapt_1, Tadapt_2, ..., Tadapt_N), and

N equals the number of logical channels that need to change rate, and

Tadapt_n equals the time it takes for higher layers to provide data to MAC in a new supported bitrate, for logical channel n. Table 6.1 defines Tadapt times for different services. For services where no codec is used Tadapt shall be considered to be equal to 0 ms.
Table 6.1: Tadapt 

Service
Tadapt [ms]

AMR
40

TTTI equals the longest uplink TTI of the selected TFC (ms).
The Maximum UE transmitter power is defined as follows


Maximum UE transmitter power = MIN(Maximum allowed UL TX Power, UE maximum transmit power)

where


Maximum allowed UL TX Power is set by UTRAN and defined in [16], and


UE maximum transmit power is defined by the UE power class, and specified in [3].

The UE shall consider the Recovered TFC Set criterion for a TFC to be fulfilled if the UE has evaluated for at least Y successive measurement periods that the estimated UE transmit power for that TFC has not been greater than the Maximum UE transmitter power.

It shall be considered that a TFC which fulfilled the Recovered TFC Set criterion can be supported for TFC selection. This TFC shall no longer be blocked.
MAC in the UE shall indicate the available bitrate for each logical channel to upper layers within Tnotify from the moment the Recovered TFC Set criterion has been fulfilled.

6.5
Maximum allowed UL TX Power

UTRAN may limit the power the UE is using on the uplink by setting the maximum allowed UL TX power IE defined in TS25.331.

For each measurement period, the UE shall with the use of the UE transmitted power measurement, estimate if it has reached the Maximum allowed UL TX Power or not. With tolerances as defined for the UE transmitted power measurement accuracy (section 9.1.6.1), the UE output power shall not exceed the Maximum allowed UL TX Power, as set by the UTRAN.
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1.
Introduction

The TFC selection functionality is defined in [1] and the requirements (but no test cases) for the TFC selection functionality has been specified in [2]. This document discuss some open issues regarding the TFC selection that need to be clarified in [1,2]. 


2.
Discussion


2.1
Summary of TFC selection functionality 


The TFC selection specified in [1] is based on the use of absolute priorities. Each time a TFC is selected, the data amount for high priority data is maximised.


When the UE reaches the cell border, the UE maximum transmitter power may be insufficient to support all configured TFCs in the TFCS. It is specified in [1] that a TFC that requires more transmitter power than the maximum allowed power shall be blocked, i.e. not considered in the TFC selection.


2.2
Interaction of TFC selection and AMR codecs


When codecs with variable data rate are used (e.g. an AMR codec), some time is required to change the data rate of the codec. Thus it is not possible to change rate instantaneously when a TFC can not be supported due to power limitation. Basically two options exist how to handle the transition phase, i.e. the time from when it is discovered that a TFC can not be supported until the TFC is blocked (i.e. not longer used). This transition phase is currently not covered by the specifications.


Option 1.

Use of zero rate


One option is to block an unsupported TFC in the first possible TTI after it has been detected that the TFC can not be supported. This implies that no data can be transmitted from the AMR codec until the data rate is adapted to a lower rate, which will cause an interruption of the speech service.


Option 2.

Use of unsupported rate


The second option is to allow the unsupported TFC until the AMR codec has adjusted its data rate. This implies that the BLER will be high until the TFC is changed.


It is deemed that the second option has less severe impact on the speech service and it therefore the preferred solution. In the following it is assumed that the second option is adopted.


2.3
Specification options


It is here assumed that an unsupported TFC may be used until a codec with variable rate (e.g. AMR codec) has changed it’s data rate. In order to have a well defined UE behaviour, it is desired to have a requirement for the time allowed for a codec to change its data rate. 


A number of options exist how this behaviour could be specified and tested.


1.
General requirement (Including an arbitary codec)


A requirement could be set on the time from when it is discovered that a TFC can not be supported until the TFC is blocked (time between bullet 1 and 7 in Figure 1). The maximum time can include time for an arbitrary codec to change its data rate. This option may not be desirable, since it is currently not known which codecs will be used in the future and the time characteristics of these codecs (time between bullet 4 and 5 in Figure 1 is not known).


2.
General requirement (without codec)


A requirement could be set for the case when no codec is used (time between bullet 4 and 5 in Figure 1 equals zero). This would set requirements on the TFC selection functionality, but when an AMR codec is used the maximum time for rate adaptation would be unspecified which is undesired.


3.
Requirement for AMR codec


Finally, a requirement can be set for a specific codec, in this case the AMR speech codec (time between bullet 4 and 5 in Figure 1 is defined by the AMR codec delay). This option would make it possible to define a requirement suitable for the AMR codec without preventing the use of other codecs with different time characteristics. 
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Figure 1 Overview of delays in codec rate adaptation


2.4

Specification proposal


It is proposed that the requirements in [2] are modified to reflect the following:


1. A TFC that can not be supported due to power limitation may be used until the codec (if used) has adapted its source data rate. 


2. A general requirement is specified to reflect that an unsupported TFC shall not be used after a specified time Tblock.


3. One test case is developed to test the time Tblock, when no codec using variable data rate is used.


CRs to [1] and [2] that reflects the proposed changes have been prepared.


3.
Conclusion and Recommendation


It is recommended that the prepared CRs to [1] and [2] are agreed.


The CR to 25.321 is attached to this document and the CRs to RAN4 can be found in R4-010931 and R4-010847


4.
References


[1]

3GPP TS 25.321 “MAC Protocol specification” V 3.7.0


[2]

3GPP TS 25.133 “Requirements for support of radio resource management” V 3.6
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11.4
Transport format combination selection in UE


RRC can control the scheduling of uplink data by giving a priority value between 1 and 8 for each logical channel where 1 is the highest priority and 8 the lowest. The selection of TFC in the UE shall be done according to the priorities between logical channels indicated by RRC. Logical channels have absolute priority i.e. the UE shall maximize the transmission of high priority data.


The scheme is performed each time a TFC selection is performed, i.e., each time the shortest configured TTI begins.


Each time a TFC selection is performed, the UE shall determine which TFCs cannot be supported and which TFCs are blocked. The method and requirements for determining whenever a given TFC cannot be supported or is blocked are described in [12].

If the set of supported TFCs is different from the one obtained the previous time the TFC selection was performed, the available bitrate shall be indicated to upper layers for each logical channel in order to facilitate adaptation of codec data rate when codecs supporting variable-rate operation is used. The details of the interaction with the application layer are not further specified.

Before selecting a TFC, the set of valid TFCs will be established. All TFCs in the set of valid TFCs shall:


1.
belong to the TFCS.


2.
not be blocked (as descrtibed in [12]).


3.
be compatible with the RLC configuration.


4.
not require RLC to produce padding PDUs (see [6] for definition).

5.
not carry more bits than can be transmitted in a TTI (e.g. when the number of bits that can be transmitted in a TTI is reduced due to compressed frames when compressed mode by higher layer scheduling is used).

A TFC may be eliminated from the set of valid TFCs if it cannot be supported (see [12]).

If the TFCS selected by UTRAN does not follow the guidelines specified in [7] the UE may ignore constraint number 4 mentioned above in determining the set of valid TFCs.


The chosen TFC shall be selected from within the set of valid TFCs and shall satisfy the following criteria in the order in which they are listed below:


1.
No other TFC shall allow the transmission of more highest priority data than the chosen TFC.


2.
No other TFC shall allow the transmission of more data from the next lower priority logical channels. Apply this criterion recursively for the remaining priority levels.


3.
No other TFC shall have a lower bit rate than the chosen TFC.


The above rules for TFC selection in the UE shall apply to DCH, and the same rules shall apply for TF selection on RACH and CPCH.
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