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1
Introduction
The UL coverage enhancement is one remaining issue in Rel-11 MDT.  After discussion in RAN1, an LS was sent back from RAN1 in [1]. The RAN1 response is shown below.
	RAN1 response:
Based on RAN1 understanding, it is concluded that, for UTRA, it is feasible for the MDT server to make an accurate decision based on existing measurements of UPH and RTWP. 

For E-UTRA, the RSRP and PH reports by the UE are already available for MDT. In order to identify weak uplink coverage and its causes, RAN1 suggests using the Received Interference Power measurement defined in TS36.214 and TS36.133 together with RSRP and PH reports as well as an uplink throughput report from upper-layer. Other existing measurements/information, including e.g. OI and HII, are highly dependent on implementation. Therefore it is not feasible to transmit them to the MDT server.


In this contribution we give our consideration on UL coverage based on RAN1 LS.
2
Discussion

2.1 UMTS 
Based on RAN1 understanding, it is concluded that, for UTRA, it is feasible for the MDT server to make an accurate decision based on existing measurements of UPH and RTWP.
Proposal 1: Include the UPH and RTWP into the MDT measurement for UMTS.
2.2 LTE
RAN1 responds that for E-UTRA, the RSRP and PH reports by the UE is already available for MDT. In order to identify weak uplink coverage and its causes, RAN1 suggests using the Received Interference Power measurement defined in TS36.214 and TS36.133 together with RSRP and PH reports as well as an uplink throughput report from upper-layer. It is clear that Interference Power measurement can be used to identify uplink interference and help network find where/when is the serious interference area/time, e.g. the interfering UEs in another cell creates UL interference only to UEs in a small area of the macro cell, if there are multiple antennas/sectors/ Pico/eHNB in the macro cell. 
Proposal 2: Include the Received Interference Power measurement defined in TS36.214 and TS36.133 into MDT measurement for LTE.
As shown in figure1 below, suppose a MDT job is activated by the OAM system to collect the measurement of PH, then the eNB collects available PH measurements (via MAC messages) in a trace report and reports the measurements to the TCE. At the TCE level, some applications will use the collected PH values as an input for UL coverage problem analysis. So far there’s no knowledge for the TCE applications to correlate PHs with other information (such as DL RSRP measurements) to achieve UL coverage problem detection. Furthermore, when UL throughput from upper-layer (as RAN1 LS proposed) is introduced, it’s still unclear how to correct UL throughput with the existing PH, since throughput is measured  during a period and PH is measured by samples from certain subframe. For example, in case the whole UE throughput during a period is detected to be small, but the actual PRB numbers are high at the sampled subframe when the PH is calculated (small PH value). The TCE will give the mistaken judgement that the UL coverage is not enough for acceptable throughput in this area. The scenario of how to apply PH together with other information for UL coverage problem detection needs to be further clarified.   
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Figure1: PH collection in TCE
In the same condition, i.e. the same Pcmax, MCS, and number of PRBs, the PH will reflect the combined impact of the UL Path loss and UL Interference. It means that if the UE is far from the ENB (large UL pathloss) or has large interference, the ENB will ask the UE to use larger power to transmit based on the ENB scheduling. If the PH is obviously smaller than the average PH value at this area, we can identify this area as abnormal area i.e. large UL pathloss or UL Interference.
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Figure2: using the PH to find the abnormal area
However, unlike UPH in UMTS, lots of factors will impact the calculation of PH in LTE, i.e. size of PRB, MCS and compensation of path loss, even MPR/A-MPR/P-MPR [TS36.101]. In Rel-8, the maximum values specified for MPR/A-MPR are normally less than or equal to 3dB. In Rel-10, the maximum values of MPR/A-MPR are higher than 6dB, the impact of MPR/A-MPR can not be omitted. It means that even though the ENB gets small PH it is hard to say there is an UL coverage issue.
We think there are three ways to make the PH clearer for UL coverage in the MDT.
Option one: eliminate the impact of MCS, size of PRB and Pcmax in the ENB, i.e. change the PH into a new parameter in the ENB.
Typically the impact of MCS, number of PRBs and Pcmax can be eliminated if we use the power of PUSCH per PRB =
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This could be calculated by the eNB before sending it to the TCE, using the reported PH and knowledge of 
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Option two: transmit the impact parameters e.g. MCS, size of PRB and Pcmax to TCE together with the PH.
In this option,
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 and Pcmax with PH should be sent to TCE. The information in the TCE can be used to calculate the final result, i.e. Power of PUSCH per PRB=
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Option three: Only use the virtual PH from the UE report [5].

If the UE does not transmit PUSCH in subframe 
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, the power headroom for a Type 1 report is computed using
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[image: image14.wmf])

(

~

c

CMAX,

i

P

is computed assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB.
A schematic comparison of the three options above is presented in Table 1 below.
Table 1: comparison of different options
	
	Benefits 
	Drawbacks

	Option one
	No post-processing is needed. Easy for the operator to use.
	The ENB has to change the PH into a new parameter.


	Option two
	The post-processing can provide final statistic using the detailed parameter transferred.
	Additional IEs have to be logged, e.g. 
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	Option three
	No processing is needed in ENB or post-processing entity.
	Lots of collection opportunities are lost, i.e. when UE transmits on PUSCH. Only dynamical transmissions can be used.
No non-dynamical transmission and message 3  transmission are considered  


Based on the above comparison, we think the option one is simple and can collect all PH measurements from the UE.
Proposal 3: The scenario of how to apply PH together with other information for UL coverage problem detection needs to be further clarified. It is proposed to change the PH into a new parameter in ENB. It is FFS how the new parameter would be defined.
Proposal 4: Send an LS to RAN3 and SA5 to inform them about our agreement. A possible draft can be found in the Appendix A. 
Proposal 5: A possible text proposal can be found in the Appendix B.
3   Conclusion

It is proposed to agree to the following proposals.

Proposal 1: Include the UPH and RTWP into the MDT measurement for UMTS.
Proposal 2: Include the Received Interference Power measurement defined in TS36.214 and TS36.133 into MDT measurement for LTE.
Proposal 3: The scenario of how to apply PH together with other information for UL coverage problem detection needs to be further clarified. It is proposed to change the PH into a new parameter in ENB. It is FFS how the new parameter would be defined.
Proposal 4: Send an LS to RAN3 and SA5 to inform them about our agreement. A possible draft can be found in the Appendix.
Proposal 5: A possible text proposal can be found in the Appendix B.
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Appendix A: LS Response Proposal 

Sending the following LS to RAN3 and SA5 and CC RAN1
-----------------------------------------------------------------------------------------------------------

1. Overall Description:

RAN2 has discussed the MDT UL coverage issue based on the RAN1 LS (R2-121075); RAN2 came to the following agreements 

· Include the UPH and RTWP into the MDT measurements for UMTS.
· Include the Received Interference Power measurement defined in TS36.214 and TS36.133 into MDT measurement for LTE.
· Change the PH into a new parameter in the ENB. It is FFS how the new parameter should be defined.
2. Actions:

RAN2 kindly asks RAN3 and SA5 to take above information into consideration.
Appendix B: Text Proposal 

5.2
E-UTRAN solutions

5.2.1
RRC_CONNECTED

UE in RRC Connected does not support Logged MDT in this release of the specification. In order to support Immediate MDT, the existing RRC measurement configuration and reporting procedures apply. Some extensions are used to carry location information.

5.2.1.1
Measurements and reporting triggers for Immediate MDT

Measurements to be performed for Immediate MDT purposes involve E-UTRAN reporting triggers and criteria utilized for RRM. In particular, the following measurements shall be supported for Immediate MDT performance:

Measurements:
· M1: RSRP and RSRQ measurement by UE, see TS 36.214 [9].
· M2: Power Headroom (PH) measurement by UE, see TS 36.213 [11].
· M3: Received Interference Power measurement by eNB, see TS36.214 [9] and TS36.133 [3].
RRC reporting triggers:
· For M1:
-
Periodic
-
Serving cell becomes worse than threshold; event A2
· For M2 and M3:
-
N/A
NOTE1:
PHR is carried by MAC signalling. Thus, the existing mechanism of PHR transmission applies, see TS 36.321 [10].
NOTE2:
The ENB can change the PH into the new parameter before transferring the PH to the TCE. It is FFS how the new parameter should be defined.
5.2.1.2
Enhancement to Radio Link Failure report

The Radio Link Failure report contains information related to the latest connection failure experienced by the UE.  The connection failure can be Radio Link Failure (RLF) or Handover Failure (HOF).  The contents of the RLF report and the procedure for retrieving it by an eNB are described in TS 36.300 [12].  

RLF reports can be collected by OAM. Upon RLF/HOF detection in the UE, rlfReport defined in TS 36.331 [5] also includes available location information on where RLF occurred, i.e. if detailed location information (e.g. GNSS location information) is available the reported location information in rlfReport consists of:

-
Latitude, longitude (mandatory)

-
Altitude (conditional on availability)

-
Velocity (conditional on availability)

-
Direction (conditional on availability).

5.2.1.3
Detailed Location Information

For Immediate MDT, measurement results provides available location information in the same way as for Logged MDT in Idle mode specified in 5.1.1.3.3, i.e. location information is based on available location information in the UE. Immediate MDT measurements are tagged by the UE with location data in the following manner:

-
Detailed location information (e.g. GNSS location information) is included if available in the UE when the measurement was taken. If detailed location information is available the reporting shall consist of latitude and longitude. Depending on availability, altitude may be also additionally included. The UE should include the available detailed location information only once. If the detailed location information is obtained by GNSS positioning method, GNSS time information shall be included. For both event based and periodic reporting (see 5.2.1.1), the detailed location information is included if the report is transmitted within the validity time after the detailed location information was obtained. The validity evaluation of detailed location information is left to UE implementation.

RRC signalling in E-UTRA is enhanced to support the reporting of detailed location information.

5.2.2
RRC_IDLE

For UE in RRC_IDLE state Logged MDT procedures as described in 5.1.1 apply. 

Logged MDT measurements are sent on Signalling Radio Bearer SRB2 in RRC_CONNECTED state.

5.3
UTRAN solutions

5.3.1
UTRA RRC Connected

In CELL_PCH and URA_PCH states UE supports Logged MDT as described in 5.1.1. In CELL_DCH state UE supports Immediate MDT as described in 5.1.2. In CELL_FACH state MDT is not supported in the current release.

5.3.1.1
Measurements and reporting events for Immediate MDT

The solutions for Immediate MDT in UTRAN are only applicable for UEs in CELL_DCH state. Measurements to be performed for Immediate MDT purposes involve normal UTRAN reporting triggers and criteria utilized for controlling the RRC connection. In particular, the following measurements shall be supported for Immediate MDT:

Measurements:
· M1: CPICH RSCP and CPICH Ec/No measurement by UE, see TS 25.215 [7], TS 25.225 [8].
· M2: P-CCPCH RSCP and Timeslot ISCP for UTRA 1.28 TDD, see TS 25.225 [8].
· M3: SIR and SIR error (FDD) by NodeB, see TS 25.215 [7] and TS 25.225 [8].
· M4: UPH by NodeB, see TS 25.215 [7] and TS 25.225 [8].
· M5: RTWP by NodeB, see TS 25.215 [7] and TS 25.225 [8].
RRC reporting triggers, see TS 25.331 [4]:
· For M1:
-
Periodic

-
Primary CPICH becomes worse than an absolute threshold; event 1F

-
For M2:

-
Periodic

-
Timeslot ISCP above a certain threshold (TDD); event 1I

-
For M3, M4, and M5:

-
N/A

5.3.1.2
Detailed Location Information

For Immediate MDT, existing RRC procedures for UE Location information are used to obtain detailed location information.

5.3.2
UTRA Idle

For UEs in UTRA Idle mode Logged MDT procedures as described in 5.1.1 apply.

Logged MDT measurements are sent on Signalling Radio Bearer SRB4 in RRC Connected mode.[image: image17.emf] 

U E  


_1392448597.unknown

_1392618261.vsd
Large PH


Abnormal area: The PH is  obviously smaller than the average PH value in this location


Small PH



_1392704924.vsd
ENB


UE


PHR 


TCE


PH collection and report


OAM


PH collection configuration



_1392448669.unknown

_1342960354.unknown

_1349522700.unknown

_1366720414.unknown

_1361653777.unknown

_1256038426.unknown

_1275722989.unknown

