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1 Introduction
Standardized definitions of MDT UL measurements were discussed at RAN2#72bis and at RAN1#64. Reply LS in R2-111780 was received from RAN1 that states that no new measurements can be defined in Rel-10. This document discusses and proposes detailed Ways forward for MDT UL measurements in Rel-10. 
2 Discussion
2.1 UTRA 
UL measurements usefulness
For UTRA, RAN1 responds that 

·  “uplink SIR and SIR-error measurements are sufficient for detecting the uplink coverage status and they can be complemented or substituted with the UE power headroom measurement if needed”, and

·  “RAN WG1 is not convinced that UL RSCP would be useful for UL coverage detection”

It is our understanding that

·  Target SIR represents a certain transmission bitrate, normally avg measured SIR should be the same as the target value. 

·  SIR error represents the measured deviation from the target SIR. One possible interpretation of SIR error is that when SIR error > value then the UE has reached its power limit and is in UL coverage problems for the current target SIR.
·  PHR represents the remaining UE power in the UE.
·  If both RSCP and SIR is known then also interference can be known (can be calculated). 

· Thus we conclude that indeed SIR and SIR error could give information about 
·  Actual SINR estimate based on SIR, which gives possibility to estimate actual bit-rate. 
·  Achievable SINR estimate based on SIR, when SIR error > value, i.e. when UE is assumed power limited and current measured SIR is the best achievable SIR, which gives possibility to estimate achievable bit-rates at the cell edge.  
We further note that the measured SIR error would be dependent on RAN RRM algorithms and there may be a risk of “false” triggering, i.e. that a certain SIR error value is interpreted as the UE being power limited, when in fact this is not the case. 
The actual UE power situation would be better known using PHR, and with PHR, possibly UL potential bitrates could be estimated in general (i.e. not just when UE is power limited). 
· Thus we conclude that PHR could in addition give information about

·  Achievable SINR estimate (achievable bit-rate) based on SIR and PHR, with reliable indication when UE is power limited.
With respect to RSCP we observe that it is indeed not needed to estimate actual SINR (actual L1 bitrate) or achievable SINR (achievable L1 bitrate). However, as UL may be load/interference limited also RSCP could give useful information. 

· We conclude that if both SIR and RSCP is known, then it can be known to what extent the UL coverage situation is limited by pathloss and to what extent it is limited by load/interference.
UTRA architecture
MDT trace is available in RNC, and SIR, SIR error (FDD) and RSCP (TDD) are also available in RNC. 

PHR measurement is available in UE (Active) and in node B, but not in RNC, thus in order to use the PHR measurement there could be the following approaches: 
PHR Approach 1: Do logging in the UE and log PHR + e.g. transport format (actual L1 bitrate). This would require logging in active mode in the UE, and would likely impact RRC measurement configuration and MDT log available indication.
PHR Approach 2: Introduce Iub PHR reporting to make PHR available in RNC.
· It need to be discussed whether PHR can be used in Rel-10 for UTRA. 

Proposal 1: For UTRA FDD & TDD UL SIR is logged, For FDD also UL SIR error is logged. 

Proposal 2: Discuss if to log UL RSCP for TDD
2.2 LTE
For UTRA, RAN1 confirms that the requested SINR measurement is indeed assumed to be available in the eNB, but so far not specified and thus implementation dependent. 
RAN1 recommends using PHR and possibly additional complementary information and RAN1 asks for more information regarding the purpose. 
Purpose of UL measurements for coverage optimization

The purpose of Coverage optimization use case is described in 37.320 in Annex A in terms of: 

·  Coverage hole: An area where the signal level SNR (or SINR) is below the level needed to maintain basic service (SRB & DL common channels). 

·  Weak coverage: Weak coverage occurs when the signal level SNR (or SINR) of serving cell is below the level needed to maintain a planned performance requirement (e.g. cell edge bit-rate).

·  Pilot Pollution: In areas where coverage of different cells overlap a lot, interference levels are high, power levels are high, energy consumption is high and cell performance may be low.
·  Overshoot coverage: Overshoot occurs when coverage of a cell reaches far beyond what is planned. UEs in this area may suffer call drops or high interference. 
·  Coverage mapping: There should be knowledge about the signal levels in the cell areas in order to get a complete view for the coverage and be able to assess the signal levels that can be provided in the network. This means that there should be measurements collected in all parts of the network, and not just in the areas where there are potential coverage issues.
·  UL coverage: Poor UL coverage might impact user experience in terms of call setup failure / call drop / poor UL voice quality. Therefore, coverage should be balanced between uplink and downlink connections. Possible UL coverage optimization comprises adapting the cellular coverage by changing the site configuration (antennas) but also about adjusting the UL related parameters in the way that they allow optimized usage of UL powers in different environments.  
We note that UL RLF will be triggered for UL coverage hole, by max no of RACH transmissions being reached, and UL RLF can also be triggered when UL coverage is too poor to maintain RLC AM service, triggered by max no of RLC transmissions. Thus, we consider those parts of UL coverage problem to be in the scope of RLF report.

· Thus, we conclude that UL SINR and Signal Strength Measurements should help to 
·  Identify areas of weak coverage, i.e. where achievable SINR is not sufficient to maintain planned performance. 

·  Do coverage mapping for UL, map achievable SINR. 
·  For overshoot, pilot pollution, overlapping cells: Discriminate between interference reasons for bad SINR and pathloss reasons for bad SINR. 

Proposal 3: The clarification above to be included in a LS to RAN1, if found necessary to provide further information as requested by RAN1.
What to do in the absence of new UL measurements
However, RAN1 already indicate that no new measurement is possible in rel-10. So, what could then be achieved. RAN1 recommends PHR to be logged.
Proposal 4: For LTE, PHR is logged.

However, RAN1 also indicated to consider additional information. We know from earlier input that only logging PHR is not an accurate way to identify regions of weak coverage as low PHR could be a result of high bitrates and aggressive scheduling.

We see that actual L1 bitrate is easy to log, i.e. just log existing transport format or equivalent, and we note that such logging do not need to involve other standards group than RAN2, and thus could be feasible in Rel-10.
We note that bitrates are not exactly the same as SINR, as bitrate is also dependent on RAN RRM algorithms, anyway the correlation is assumed to be significant. 

· We conclude that PHR and L1 bitrate could give information about 

·  SINR, estimated by L1 bitrate.
·  Achievable L1 bitrate / SINR, estimated by L1 bitrate, when UE is power limited as indicated by PHR.

·  Possibly could also in general Achievable L1 bitrate be estimated using actual bitrate and PHR. 

· Thus, by logging PHR and L1 bitrate, we can identify areas with weak coverage, and we can do coverage mapping for UL. 

Proposal 5: For LTE, PHR + L1 bit-rate is logged.
We also remember that SA5 asked to log UL Received Interference Power. We note that this measurement is already defined in 36.214 as measurement per PRB, and we note that RAN1 didn’t comment on this measurement in their response LS. However the measurement is a cell measurement and it is defined in 36.214 that results for ALL PRBs of a cell shall be included. 
We think this measurement can indeed be reused for MDT if is it generalized to be applicable to the PRBs used for a certain transmission of a UE. Note that such modifications of measurement definition do not affect the measurement itself, nor does it affect mapping of measurement results.

Proposal 6: For LTE, UL received interference power shall be included as a UE specific MDT measurement. 

Proposal 7: RAN1 to be asked in a LS to make the definition of the UL received interference power measurement more general, i.e. to remove the statement that results for all PRBs shall be reported, to allow the measurement to apply to the PRBs used by a certain UE.
3 Conclusions
Proposal 1: For UTRA FDD & TDD UL SIR is logged, For FDD also UL SIR error is logged. 

Proposal 2: Discuss if to log UL RSCP for TDD
Proposal 3: The following clarification to be included in a LS to RAN1, , if found necessary to provide further information as requested by RAN1.
UL SINR and UL Signal Strength Measurements are intended to help to 

· Identify areas of weak coverage, i.e. where achievable SINR is not sufficient to maintain planned performance. 

· Do coverage mapping for UL, map achievable SINR. 

· For overshoot, pilot pollution, overlapping cells: Discriminate between interference reasons for bad SINR and pathloss reasons for bad SINR. 

Proposal 4: For LTE, PHR is logged.

Proposal 5: For LTE, PHR + L1 bit-rate is logged.

Proposal 6: For LTE, UL received interference power shall be included as a UE specific MDT measurement. 

Proposal 7: RAN1 to be asked in a LS to make the definition of the UL received interference power measurement more general, i.e. to remove the statement that results for all PRBs shall be reported, to allow the measurement to apply to the PRBs used by a certain UE.
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