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1. Introduction
So far RAN WG1 has mainly discussed intra LTE and inter RAT UE measurements to support mobility (i.e. cell selection/reselection and handover) within LTE.

At RAN1 #48bis and RAN2, RAN3 and RAN4 meetings, operators presented a proposal for standardizing 41 LTE eNode B measurements (6 for UL L1, 3 for DL L1, 5 for UL MAC, 6 for DL MAC, 2 for UL RLC, 5 for DL RLC, 14 for RRC and other) in [2]-[6].
RAN1 postponed the topic to wait for decisions in RAN3/SA5 on the principle of introducing performance measurements before defining these measurements in RAN1.

RAN3 concluded the reasons for introducing eNode B measurements (esp. for those which are not exchanged between eNode Bs for RRM reasons) have to be checked on a case by case basis and RAN3 & SA5 would have to cooperate with other WGs (RAN1, RAN2, RAN4) if defining actual measurements.
This Tdoc has the intention to discuss some open issues of proposed eNode B measurements in R1-071764 [2] (mainly) from RAN1 point of view.
2. Comparison with WCDMA
For WCDMA:
· TS 25.215 specifies 14 UTRAN measurements carried out in the Node B and which are exchanged via corresponding Iub interfaces:
· Receiver quality related: SIR, SIRerror, Transport channel BER, Physical channel BER,

· Transmit power related: Transmitted carrier power ,Transmitted code power, Transmitted carrier power of all codes not used for HS-PDSCH, HS-SCCH, E-AGCH, E-RGCH or E-HICH transmission, DL Transmission Branch Load
· Timing related: Round trip time, UTRAN GPS Timing of Cell Frames for UE positioning, SFN-SFN observed time difference, PRACH Propagation delay
· Access related: Acknowledged PRACH preambles
Note for LTE: One main problem (esp. for RAN4) when introducing measurements in TS 25.215 was that the measurement purpose was not captured.
RAN #33 decided to introduce a TR 36.801 for LTE addressing this concern.
The description and motivation for the different LTE eNode B measurements in R1-071764 [2] would therefore require more detailled explanation.
· Node B internal measurements like for power control are not captured in TS 25.215.
Note for LTE: Would this paradigm be changed now if it is requested to standardize also Node B internal measurements that are not visible on standardized interfaces? Would it limit vendor specific optimizations?
· For each of the UTRAN measurements of TS 25.215 TS 25.133 specifies corresponding measurement range and accuracy for these measurements.
· Although TS 25.141 specifies tests for Node B receiver and transmitter characteristics, there are no specific tests for the TS 25.215 Node B measurement accuracies.

· RAN3 specifications TS 25.433 (NBAP for Iub interface and RNSAP for Iur interface) provide corresponding signalling for the TS 25.215 Node B measurements.
· There are further non-L1 "measurements" defined in RAN2/RAN3 specifications (e.g. traffic volume measurement in TS 25.321 (MAC); HS-DSCH Provided Bit Rate or E-DCH Provided Bit Rate or E-DCH Non-serving Relative Grant Down Commands in TS 25.433; UL load value or DL load value or RT load value or NRT load information in TS 25.423) for which there are no accuracy requirements defined in RAN4. In fact, these are actually more collected statistics than real measurements.
Note for LTE: The list in R1-071764 [2] does not distinguish between measurements with and without accuracy requirements. It also doesn't define over which interface the signalling would have to be provided and therefore in which specification it would be captured (there are only 2 standardized interfaces to eNode Bs so far: S1 and X2).
One issue not for RAN1 but certainly to be discussed at SA5 and RAN3: What does "OAM in multi-vendor environment" as considered in R1-071764 [2] actually mean for the LTE architecture?

Another point: The column "usage of the measurement in MAC (scheduler)" is for information only? Or is it intended to fix what data the scheduler has to take into account?

3. Discussion of proposed measurements
This section focusses on the L1 measurements mentioned in R1-071764 [2] which might be considered under RAN1 responsibility:
UL measurements:
1. Received total power: Received total power in the system bandwidth including thermal noise:
Seems to be an RTWP measurement at the eNode B. However, in how far it could be beneficial for OAM is not explained.
2. Interference over Thermal(IoT): (Interference+Thermal noise)/Thermal:
This would be a sort of repeating the long RoT discussions we had for EDCH where it was clarified that Thermal is not a good reference. Is it intended to have the measurement BW configurable? What is the purpose/is it different from 1.?
3. Sounding Reference Signal(RS) SIR: Received signal power of the Sounding RS over Interference power:
Useful for scheduler but also for longterm OAM? Measurement BW aspect similar to RSRP, however details of sounding RS still open.
4. Received total RB power for RACH: Received total power in the RBs for RACH preamble:
What is the purpose of this cell specific measurement? Isn't there a ramping up of preamble power so that the level at which the eNode B will receive it should be quite similar for different UEs?
5. Fading frequency: This can be used for radio resource allocation, e.g. localised or distributed:
The definition and purpose of this measurement is fully unclear.
6. Used RB ratio: Usage of RBs:
Actually "usage reported per RB" is ment. Should be rather straight forward to collect this information if just a percentage value over time?
However, as the priority (e.g. just best effort) of the usage is not included it might not provide the full picture (e.g. if an RB is occupied by best effort traffic for some time what will the usage indicate? RB not available?).
More a RAN2 parameter than a measurement. (To be clarified: There will be also non-scheduled transmissions?)
7. UL MAC PDU throughput: UL MAC PDU throughput during data to be transmitted is existing in the UE buffer:
More up to RAN2 to discuss.
8. BLER: BLER of each (re)transmission attempt:
In UTRA BER was considered. An "attempt" alone might not be possible to be decoded by the Node B. Would tracking of this for OAM purposes per UE or per logical channel really be useful?
9. Number of MAC PDU transmission failure due to excess of the maximum number of retransmission
More up to RAN2 to discuss.
10. Number of received RACH preambles: Averaged number of the received RACH preambles in a PRACH
In UTRA "acknowledged PRACH preambles" are considered so quite similar. However, in UTRA it is a L1 measurement while in R1-071764 it was mentioned as UL MAC related. Averaging might need some further explanation.
11. Number of users whose throughput is smaller than the required
How is the "required throughput" defined for this measurement? Although the definition is related to users the measurement object mentions also "logical CH".
12. Residual error rate provided from MAC: [Number of PDUs detected as missing]/([Number of PDUs detected as missing] + [Number of received PDUs])
More up to RAN2 to discuss.
13. Number of resets (UL RLC)
More up to RAN2 to discuss.
DL measurements:
1. Transmitted carrier power: This is the ratio between the total transmitted power and the maximum transmission power.
Defined as relative value similar to UTRAN Node B measurement. However the measurement bandwidth for it is unclear.
2. Used RB ratio: Usage of RBs
Actually "usage reported per RB" is ment. Should be information available from the scheduler. However, "ratio" would need further explanation.
3. Average transmitted power per RB
Is this intended to be an absolute power level? Does it distinguish different channels/signals in the RB or is this an average over all resource elements?
4. DL MAC PDU throughput: DL MAC PDU throughput during transmitted data is existing in the UE buffer
Up to RAN2 to discuss.
5. BLER: BLER of each (re)transmission attempt
How should the eNode B measure this? This can be only a report from the UE (There is a UE measurement "Transport Channel BLER" in UTRA). Or does it mean counting of ACKs/NACKs at the eNode B?
6. Number of discarded MAC PDU due to excess of the maximum number of retransmission
More up to RAN2 to discuss.
7. Number of Discarded MAC PDU due to Cell Change
More up to RAN2 to discuss. Unclear whether the measurement is intended to be carried out in serving cell or target cell.
8. Number of users having buffered data (DL MAC)
More up to RAN2 to discuss. Wouldn't this be relative to the number of served users? Wouldn't it make a difference whether a higher prio user has buffered data or a best effort user?
9. Number of users whose throughput is smaller than the required
How is the "required throughput" defined for this measurement? Although the definition is related to users the measurement object mentions also "logical CH".
10. Amount of buffered data: Amount of data buffered for transmission (including determined retransmissions)
More up to RAN2 to discuss. To be reported to OAM in ms?
11. Average number of retransmissions (DL RLC)
More up to RAN2 to discuss.
12. Number of resets (DL RLC)
More up to RAN2 to discuss.
13. Average RTT: Time taken to receive an acknowledgement (positive or negative) for a RLC PDU after it has been sent
More up to RAN2 to discuss. Note: UTRA has also a "round trip time" Node B measurement but definition seems to be different.
14. Amount of data forwarded
More up to RAN2 to discuss. Benefit of this measurement? Load on which interfaces?
Other statistics:
1. Number of RRC connected users
2. Number of call arrival
3. Number of admitted calls
4. Rate of admitted calls: ratio of the number of admitted calls to the number of call arrival
5. Rate of PCH transmission: ratio of the number of PCH transmissions to the number of PCH occasions
6. Number of triggered intra-frequency HO

7. Number of completed intra-frequency HO
8. Number of triggered inter-frequency HO

9. Number of completed inter-frequency HO
10. Number of triggered inter-RAT HO
11. Number of completed inter-RAT HO
12. Number of radio link failure
13. Number of triggered inter-eNB HO
14. Number of completed inter-eNB HO
These are not under RAN1 focus but probably more network performance related than the others.
4. Conclusion
eNode B measurements could be separated in
· measurements to be exchanged via standardized interfaces (e.g. via X2 between Node Bs):
Here e.g. cell related information (like load) could be useful while a reporting of UE or channel specific L1 measurements is less realistic.

· and measurements which are eNode B internal or intended to be provided via not standardized interfaces:
This would be a paradigm change compared to UTRA to standardize them and it requires more explanation about the overall concept/intention and a joint agreement among involved WGs how to proceed.

In any case the introduction of a new measurement into the standard requires a clear definition and that its purpose is clarified. This Tdoc tried to trigger corresponding discussions by highlighting some open issues based on R1-071764 [2].
5. References

[1]
R1-063485 "eNodeB measurements provided by the physical layer", Lucent,
RAN1 #46bis, Seoul, Oct. 06
[2]
R1-071764 "Standardised eNB measurements", NTT DoCoMo, Orange, Telecom Italia, T-Mobile, Vodafone, RAN1 #48bis, Malta, March 07
[3]
R2-071541 "Standardised eNB measurements", NTT DoCoMo, KPN, Orange, Telecom Italia, Telefonica, T-Mobile, Vodafone, RAN2 #57bis, Malta, March 07

[4]
R3-070682 "Standardised eNB measurements", NTT DoCoMo, KPN, Orange, Telecom Italia, Telefonica, T-Mobile, Vodafone, RAN3 #55bis, Malta, March 07
[5]
R3-070710 "Accessibility to performance and measurement data in eNodeB", T-Mobile, Vodafone, NTT DoCoMo, Orange, KPN, TeliaSonera, Telecom Italia,
RAN3 #55bis, Malta, March 07
[6]
R4-070446 "Standardised eNB measurements", NTT DoCoMo, Orange, Telecom Italia, T-Mobile, Vodafone, KPN, Telefonica, RAN4 #42bis, Sophia Antipolis, April 07

























































5 / 5

