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1. Introduction
Traffic volume measurements are necessary for UTRAN to be able to make appropriate adjustments to the channel configuration to meet changing UE-side application requirements. In terms of configuration and reporting, traffic volume measurements are using the "Measurement Control" and "Measurement Report" RRC messages. 

The UTRAN may request three types of measurement quantities:

· raw buffer occupancy

· averaged buffer occupancy computed over a specific time span.

· standard deviation of buffer occupancy computed over a specific time span.

There are four functions required to support these traffic volume measurements:

· Establish at every frame what the raw buffer occupancy is.

· Compute the mean and variance of this value over the specified time span.

· Monitor counters and thresholds for periodic and event triggered reports.

· Configure measurement reports.

These functions are split up among three entities, RLC, MAC and RRC. RLC is supposed to perform the first function. 25.321 specifies that RLC is supposed to report the Buffer Occupancy, i.e. the amount of data queued there for transmission (and retransmission), however there is no mention of this in the 25.322 spec. It appears that the second and third function should be performed in MAC, but there is text describing, or at least mentioning them, in both 25.321 and 25.331. Note that the term used to describe the amount of data in the buffers is different in each spec (Buffer Occupancy in 25.321 and Buffer Payload in 25.331), adding to the confusion. The algorithms used to obtain statistics are not described anywhere. 

The fourth function is performed by RRC. The messaging allows for UTRAN to request traffic volume measurements on a per transport channel basis. It specifies a measurement quantity and multiple report quantities. The reports may be periodic or event triggered. Periodic reports are the same for all transport channels whereas multiple events can be set-up independently for each transport channel. Events are based on thresholds, however it is not very clear what quantity is supposed to be compared against this threshold. Within the spec it appears that it should be the raw buffer occupancy but in the messaging, a "measured" quantity is singled out for no apparent reason. In the report, the UE includes the measurement quantities for each RB and specifies the ID of the event that triggered the report.

2. Discussion Summary

The companies that participated in the e-mail discussion were: LG Electronics, Ericsson, Motorola, ASUSTek, Philips and Qualcomm. I have tried to categorize the subjects and opinions voiced so as to make this report more readable.

In order to eliminate ambiguity with respect to the use of the Buffer Occupancy for TFC selection and Traffic Volume Measurements we introduced two separate notations for the two cases: BOTS (Buffer Occupancy for TFC Selection) BOTVM (Buffer Occupancy for Traffic Volume Measurements).

2.1 What is the definition of RLC Buffer Payload?

LG suggested that the RLC Buffer Payload was referring to the amount of data available for transmission on a given transport channel and that this is the value that is supposed to be compared against the event trigger thresholds. Qualcomm agreed with this assessment but pointed out that the specifications were ambiguous in this regard. LG concurred and pointed out that the term RLC Buffer Payload was used to refer to the event-triggering threshold and to the reports, when the two were actually different quantities. They also mentioned that in the case of the traffic volume measurement report, the RLC Buffer Payload was not exactly the same thing as buffer occupancy since the former is quantized to fit in the RRC message. LG also provided a proposed clarification of the specs. 

Qualcomm commented that LG’s proposal was a good start but that it did not give an alternative name to the RLC Buffer Payload. They suggested using the name “Transport Channel Buffer Payload” and to introduce it consistently across all the specifications. They also stated that, although they agreed that the value transmitted over the air was not the same due to quantization, they felt that this was understood and that it was not necessary to add a new name to clarify it.

LG granted that a new name was needed for RLC Buffer Payload but suggested that Qualcomm’s suggestion was not appropriate. They suggested using the name “Transport Channel Traffic Volume” instead. They also agreed with Qualcomm that it was not necessary to add a new name for the quantized version of the reported values.

2.2 Intended use of “Measurement Quantity” IE.

The “Measurement Quantity” field in the IE defined in 10.3.7.71 does not have a well-defined role.

LG suggested that just as for the reported quantities, this IE should contain the indication by UTRAN of the values that the UE is supposed to measure. Qualcomm commented that it should be left up to the UE to decide what measurements it should make in order to be able to report the quantities requested by UTRAN. They also suggested that this field could be used for selecting the quantity (raw, average or variance) that would be compared against the event-triggering threshold. Finally they suggested that unless such functionality was desired the field should be removed to avoid confusion. 

LG contested that introducing this kind of functionality would require to compute the average and variance at each iteration independently of whether it needs to be reported. They felt that this additional burden on the UE was not desirable and that the current configuration of comparing raw values only should be sufficient. Hence, they suggested that this field be removed from the messaging.

2.3 What should be the definition of BOTVM?

It is ambiguous in the spec how the raw buffer occupancy measurement should be defined.

According to LG, the buffer occupancy is the amount of data available at RLC for transmission or re-transmission and that differentiating BOTS and BOTVM would only lead to additional confusion. 

ASUSTek suggested that the computation of BOTS should take into account some RLC transmission constraints such as transmit window and RLC state. They felt that these constraints did not need to be considered in the case of BOTVM. Therefore they suggested that BOTS and BOTVM should be specified differently and that their definition should be introduced in the RLC specifications. Philips suggested that RLC transmission constraints should be taken into account for both BOTS and BOTVM and that therefore the two should have the same value.

Some misunderstanding appeared to exist between LG and Ericsson with regards to whether all the data, or only the data that could be sent during a specific TTI, should be included in the computation of BOTVM. 

ASUSTek suggested that BOTS be regarded as the amount of data RLC is ready to pass down to the lower layer and could thus be used for fast TFC selection; and BOTVM be regarded as the amount of data given to RLC by higher layers and that had not yet been sent. The latter could be used for radio resource control by RRM. CATT agreed with this proposal.

Ericsson suggested to clarify that data available for re-transmission meant the data for which NACKs had been received from the peer entity. LG contested that there is no argument in this respect and that instead, what should be decided is whether the RLC transmission constraints (transmission window size, RLC state) should be taken into account in determining the value of BOTVM. Ericsson replied that bounding the reported values by the transmission window size would distort the vision of UTRAN and would hinder channel type switching. Qualcomm concurred with Ericsson on this subject.

LG did not oppose this view but expressed some concern over the effect on channel type switching of the ignorance by RRC of the transmit window size, potentially leading to unwarranted channel type switching.

Motorola felt that is was necessary, for the sake of avoiding any misinterpretation by implementation people, to introduce a new name for the quantized quantities also. LG reminded the group that they had originally suggested the same thing. Qualcomm reiterated their opinion that such detail was not necessary.
2.4 Is current configuration/report mechanism satisfactory?

The current mechanism calls for measurements to be configured on a per transport channel basis and to be reported on a per radio bearer basis. The question meant to find out whether the group felt this was a satisfactory configuration.

LG said that there may be some benefit to configuring traffic volume measurements on a per RB basis but that it was too late to introduce this kind of functionality in release ’99. They suggested it could be considered for release 4 or 5. Qualcomm agreed with this assessment.

2.5 Are raw BOTVM measurement reports mandatory?

It is hinted in the procedure section of 25.331 that the raw BOTVM reports should always be sent. However in the messages everything is left optional.

LG suggested that there had been a discussion on this topic in the past and that the agreement was that raw measurements should be mandatory and measurement average and variance should be optional. Qualcomm indicated that they did not think that raw BOTVMs were more important than statistics and therefore suggested that they all be considered in the same footing as indicated in the messages.

LG agreed to leaving all the reported quantities optional but suggested to specify that even if none of the quantities was requested, the report should still be sent to indicate which event triggered it.

2.6 Which quantity should the event triggers be based on?

The procedures seem to indicate that the event triggers will be based on raw traffic volume measurements. Intuitively however it seems that basing it on the averaged traffic volume measurements would make more sense.

LG suggested that selecting the quantity to compare against the thresholds was not supported in the current messaging and said they considered that basing the triggers on raw measurements would be sufficient for release ’99. Qualcomm merely indicated that the “measurement quantity” IE could be used to convey this information but did not take a position about whether such a functionality was needed.

2.7 Should TVMs be reported in TM?

Traffic volume measurements are not defined in TM. However, since buffering has been introduced it seemed necessary to also have traffic volume measurements.

LG said that they did not think dynamic radio bearer control can be used in TM and therefore seemed to indicate that they did not think that traffic volume measurements were necessary in that case. Qualcomm pointed out that with the addition of buffering, TM had become similar to UM from a data traffic point of view and that they therefore felt the question was legitimate. They said however that if no interest is put forth by other companies then the spec should be left as was. LG agreed that we should not introduce traffic volume measurements in TM.

2.8 How should BOTVM statistics be computed?

It is necessary for MAC to compute the average and standard deviation of BOTVM. Should this algorithm be explicitly described in the specifications or be left up to the implementation?

LG explained that the averaging was supposed to be performed during the time interval indicated by the “measured quantity” IE. Qualcomm pointed out that the question is not as much what the interval length should be, but rather whether the averaging should be done during fixed intervals or during a sliding window. LG replied that they did not have a strong feeling about this. They suggested that this be left down to implementation.

3. Conclusion

Based on the discussions held we propose the following course of action. 

We suggest that separate Buffer Occupancy primitives be introduced for the purpose of TFC selection and traffic volume measurements, respectively called BOTS and BOTVM. How these are derived at each TTI should be specified in 25.322. The proposal on the specification of BOTS is left to the e-mail discussion report on “Requirements/ Implementation of TFC selection” (R2-010334). For BOTVM, we suggest that:

· All the data meant for transmission be considered. 

· For the data meant for re-transmission, only the data already NACKed be considered.

There was not much discussion on whether Control PDUs should be included. The inherent assumption was that they should be included in order for BOTVM to be as close to BOTS as possible. We, however, suggest that control PDUs not be included in the computation of BOTVM so as to eliminate the need for deciding how to report traffic volume measurements for RBs mapped onto two different logical channels, themselves mapped onto different transport channels.

We also suggest that the term RLC Buffer Payload be appropriately replaced throughout the spec with BOTVM (Buffer Occupancy for Traffic Volume Measurements) and TCTV (Transport Channel Traffic Volume) when speaking of available data per RB and per transport channel respectively. Companies may also take it upon themselves to introduce new names for the quantized values that will be sent in RRC messages in order to avoid potential misunderstandings.

We suggest that no new functionality be introduced. I.e. traffic volume measurements should not be introduced for Transparent Mode and event triggers should continue to apply to raw TCTV as implied in the current description of the procedures. This decision would render redundant the field “Measurement Quantity” in section 10.3.7.71. Thus we propose to either remove this field or specify that it be ignored for release ’99 in order to avoid incompatibility with previous versions. 

We do however suggest correcting the procedures to make the report of raw traffic volume measurements optional, thus aligning them to the definition of RRC messaging (10.3.7.74).

Finally we suggest leaving open to UE implementation the definition of algorithms for computing the average and variance.

