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1 Introduction

In the last meeting RAN2#77 in Dresden there was no conclusion regarding the feasibility of an introduction of a UMTS throughput measurement [1], similar to that of the LTE IP scheduled throughput [2] that has been agreed to be used for MDT in LTE. Also, in [3], it was concluded that there are no standardized throughput measurements defined. The agreement of the meeting was that companies should further consider the issue for a possible decision at this meeting [1]. 
This contribution will try to progress how and if a scheduled IP throughput measurement can be defined in UMTS with a reasonable complexity in the network.
2 Background and assumptions
In UTRAN the radio protocol architecture has a split radio interface functionality divided to two different nodes, a) radio Network Controller (RNC) and b) NodeB (NB). The scheduling resides in NB whereas the higher L2 protocol layers, RLC and PDCP, belong to the RNC. There are no measurements defined equivalent to the LTE scheduled IP throughput measurement in the specifications 3GPP TS 25.321 [4] and 3GPP TS 32.405 [5]. Defined measurements are acknowledged number of bits/octets but they cannot readily be used to obtain a scheduled IP throughput measurement: 

Uplink (E-DCH): 
· counting number of octets of uplink acknowledged MAC-e PDUs in the E-DCH cell (TS 32.405) 
· for each priority class the MAC-e or MAC-i function in the Node B measures the total number of MAC-d PDU bits whose transmission over the radio interface has been considered successful by MAC-e or MAC-i in Node-B during the last measurement period, divided by the duration of the measurement period (TS 25.321)

Downlink (HS-DSCH): 

· number of octets of downlink acknowledged MAC-hs PDUs in the serving HS-DSCH cell,  and mean number of simultaneous HSDPA users in a serving HS-DSCH cell (TS 32.405)
· HS-DSCH Provided Bit Rate measurement; for each priority class the MAC-hs/ehs entity measures the total number of MAC-d PDU bits whose transmission over the radio interface has been considered successful by MAC-hs in Node-B during the last measurement period, divided by the duration of the measurement period (TS 25.321)
There are already legacy and vendor specific measurements implemented. In the last meeting the contributions [4, 6] provides some insight to the issues and, not least, the outcome of the email discussion 76#33 provided some company views at that time.
3 Analysis
3.1 RAN (network-based) measurement alternatives 
It has been noted that a Network based (RAN solution) would be best alternative, possibly because of LTE. There are basically two different alternatives to obtain throughput measurements in the UTRAN side:

1. Measure in RNC
2. Measure in Node B
The different alternatives will produce different results, although all can be considered to give a throughput measurement. 
3.1.1 Measure in RNC

If the measurements are done in the RNC the measurements would be taken at the correct protocol layer such that the correct number of bits will be measured. It will also not measure the RLC re-transmissions bits. Macro diversity on uplink will easily be taken into consideration. The problems with measuring in RNC are: scheduling cannot be known and thus the active time, excluding single TTI transmissions and emptying transmit buffer will be impossible to know in detail. Hence it will be difficult to provide a measurement that will be similar to the Scheduled IP throughput measurement in LTE. What is more accurate is that the L2 overhead may not be smaller pending at which layer measurements would be defined.
3.1.2 Measure in Node B

The measurements would be done on MAC layer and specifically the layers where the transport channels HS-DSCH and E-DCH resides. In this node it will be able to determine a correct active time. It could also be possible to not count initial buffering time, remove single TTI transmissions and the TTI emptying buffer transmission (the so called tail) but the payload will contain lower layer overhead from RNC and counting RLC re-transmissions. It will also be required to send the measurements to the RNC over Iub to be further forwarded to TCE and this will increase the load of the Iub and it would also be needed to possibly correlate with measurements in RNC with e.g. location. Doing all this operations increases the complexity in NodeB.
3.2 Summary

It is not possible to get a similar measurement in WCDMA/HSPA as in LTE due to the split radio protocol architecture over RNC and NodeB. A measurement defined in the UE would enable a scheduled IP throughput measurement. In the RNC a measurement would be a kind of user throughput measurement which does not take into account what is achievable over radio since e.g. radio scheduling are not taken into account while in NodeB a scheduled throughput could be obtained. Doing a measurement in NodeB needs interaction with RNC and depending how it should be executed various complexity issues will arise. 
Proposal 1 It is proposed that in case a scheduled IP throughput measurement is needed (e.g. since there are legacy proprietary measurements), then this should be performed in the UE
4 Conclusion

As discussed in Chapters 2 and 3 there are different pros and cons with the different network alternatives and none of the options can fulfil all the requirements to have a similar measurement as in LTE. Only a UE implementation can fulfil this with reasonable complexity. Given the complexity of defining and introducing an IP throughput measurement at the network side of UMTS a measurement should be defined in the UE side if a measurement is needed.
Summary of proposals:

Proposal 2 It is proposed that in case a scheduled IP throughput measurement is needed (e.g. since there are legacy proprietary measurements), then this should be performed in the UE
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