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Discussion and Decision

1
Introduction
UL coverage optimization solutions have been elaborated as a part of MDT work. Main conclusion was that network has relevant input that could be taken into account for UL coverage optimization purposes. However, an explicit way how to provide base station support for MDT measurements has not been clarified by now. 
Further, during last RAN2 meetings it has been highlighted [2] that some measurement that can fulfil the purpose are specified, but some remain implementation specific. Thus, RAN1 was asked for further opinion on the actual possibilities.  
This contribution provides further insight for discussion and decision following RAN1 recommendations given in [1]:
Action:
For UTRA TDD, everything RAN WG2 mentions is in place.


For UTRA FDD, RAN WG1 recommends using the existing SIR/SIRerror measurements from the network to complement the UE measurements for MDT poor UL coverage detection purposes.


For E-UTRA, RAN WG1 recommends using the existing UE PHR measurement for MDT poor UL coverage detection purposes. Further, RAN WG1 would like to ask RAN WG2 more information of the intended use of the eNB measurements and how they are expected to complement the PHR measurement, so that RAN WG1 can discuss if/which eNB measurements would best fulfill the intention.
2
Discussion
While defining MDT stage 2 details, RAN2 made common conclusion for UTRA and E-UTRA, that UL network measurements, in conjuction with MDT data collected from UEs, provide more complete view of the RF conditions in UL direction and can also ease further analysis on UL coverage problems.
However, due to the different nature of the UTRA and E-UTRA uplinks, the potentially applicable NodeB/eNodeB measurements differ between UTRA and E-UTRA. Also RAN1 feedback in [1] suggests that UL coverage verification should be realized differently in the two systems. Thus, the following discussion provides our understanding on additional base station measurements and how to approach UL measurements for the support of MDT depending on system. 
2.1
UTRA measurements
Following RAN1 opinion that SIR/SIRError specified in TS 25.215 should be sufficiently good indication of uplink coverage problems we have carried out further evaluations on the measurements:
UL SIR measurement in the NodeB measures the received DPCCH SIR, which is maintained by the UL inner loop power control at the SIR target set for that link. If the NodeB received DPCCH SIR below or above target, it will ask the UE to adjust its output power accordingly to the commands received from the serving cell. 
The RNC controls the SIR target the Node B uses for the inner power control loop. The target is adjusted e.g. based on the quality of the data channel, and the quality target depends on the channel/service. This way the SIR is adapted to longer term changes in the UE link, such as change in velocity, or changes in services. The details of the SIR target control algorithms are implementation specific.
The principle implies that typically any link’s SIR would always be on average always at the target SIR, as target itself is adjusted by RNC, and the Node B is taking care of the SIR to meet target, but in practice it is possible that the SIR on average falls below the target. This happens if the UE is not adjusting the power up according to the Node B sent power control commands,,and can be either because the UE is in soft handover (there is a better link that does not need more power), or the UE is power limited and thus hitting the coverage limit.

Hence SIRerror is the metric to detect if the link requirements to a particular Node B are met, or if the UE is not able to respond to the power control commands, and together with SHO situation indication it is possible to know if the UE is power limited. Reporting observed SIR with SIR error could reveal if there is something abnormal happening with SIR target setting and the outer loop adjusting the SIR target.

Notably the UE will reduce its data rate if it is hitting power limit for a particular data rate to be able to follow UL power control commands, and only if it is already at a minimum data rate assigned, the SIR starts to fall short because the UE is not able to follow up-commands any longer.
Based on the above, it seems that RNC receiving SIR/SIRerror reports from the Node B has all the sufficient knowledge to detect UL coverage limited situations and introducing the Uplink Received Signal Code Power (signal strength) measurement does not seem to give any additional indication of what is happening at the link. Hence, we propose the following:

Proposal 1: For UTRA SIR/SIRerror are sufficient measurements to be included by NodeB into MDT reports.

2.2
E-UTRA measurements

For E-UTRA, situation differs from that in UTRA. Main information identified for UL coverage verification is PH measurement by the UE. 

Potential issues in using the PH may still exist at the network side, such as poor parameter settings or measured channel configuration [3], etc. For this, additional metrics can provide additive data and clarity to avoid various misiterpreations due to the lack of any information about the underlying network situation. Thus, similarly to UTRAN complementary eNB information could be helpful. The metrics suggested so far to RAN2 are “uplink signal strength/SINR” [2].
However, eNB typically uses internal measurements, such as an estimation of the signal to interference and noise ratio for the purposes of power control and channel state estimation for UL scheduling. The details of such internal measurement are typically implementation dependent [1]. Hence, additional base station measurements identified for the support of MDT UL coverage measurement and coverage holes detection do not refer to any standardized measurement. In general, the eNB can be considered to internally construct an ‘uplink CQI’ from all information at its dispposal (UPH, power control, interference situation, receiver sensitivity, UE mobility situation etc.), in order to determine the data rate that any radio link can at maximum achive at any given time in order to be able to schedule the uplink transmissions. Obviously such a metric is eNB implementation dependent.
Further RAN1 has briefly studied the feasibility of introducing the additional measurements and concluded that it would not be possible to introduce them in the Release 10 time frame. Consistent definition of such metrics would call for complex accuracy requirements (e.g. useful signal identification, which may change dynamically in time and frequency domain). Nontheless, standardized measurement may not guarantee that the same signal measured by two different eNBs will provide the same result, due to many different methods of calibration and eNB’s architecture. Keeping in mind the complexity in such measurements definition and realization, we propose RAN2 takes into account RAN1 guideline and:

Proposal 2:  eNB provided uplink coverage related metric is implementation dependent.
3
Conclusion
The contribution discusses MDT UL measurement and different nature of the UTRA and E-UTRA uplinks.

Based on the discussion, it seems that RNC receiving SIR/SIRerror reports from the Node B has all the sufficient knowledge to detect UL coverage limited situations:
Proposal 1: For UTRA SIR/SIRerror are sufficient measurements to be included by NodeB into MDT reports.

Since in E-UTRA, eNB metrics are implementation dependent due to complexity in measurements definition and realization, we propose the same principle is respected in context of MDT:

Proposal 2:  eNB provided uplink coverage related metric is implementation dependent.
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