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1 Introduction
RAN1 has received a LS [1], from RAN2 asking RAN1 to define RAN UL measurements for UTRA and EUTRA.
The decision of RAN2 is shown as follows:
It shall be possible to collect the following UL measurements.
EUTRA
· M2: Power Headroom (PH) measurement by UE
· M3: Uplink signal strength/SINR measurement by eNB
UTRA
· M3: Uplink signal strength/SINR measurement by NodeB
Actions to RAN1:
RAN2 kindly invites for comments and asks RAN1 to verify RAN2 conclusions. RAN2 further asks RAN1 to, if feasible in Rel-10, define Received Signal Code Power measurement for UTRA FDD, define SINR and signal strength or equivalent measurements for EUTRA M3 measurement, and introduce definitions in the relevant specifications.
For measurements M3, current measurement definitions in RAN1 TS36.214 are not sufficient to support this feature.  Assuming this is feasible in Rel-10, this document discusses and proposes needed additions.
2 Discussion
In RAN2 Session #72bis, RAN2 has concluded that uplink signal strength/SINR measurement by eNB in EUTRA and NodeB in UTRA is needed for MDT uplink coverage.  However, current measurement definitions in RAN1 TS 36.214 and TS 25.215 are not sufficient to support this functionality.  It requires RAN1 specification change in order to support MDT uplink coverage in Rel-10.
UTRA measurements
In LS, RAN2 proposes to use SIR and Received Signal Code Power as measurements for MDT, and they also ask RAN1’s comments on the feasibility to update the TS 25.215 adding Received signal code power.  Since NodeB also needs to conduct similar measurements for UE power control, the feasibility for NodeB to conduct such kind of SIR and Received Signal Code Power for the UL is actually not a problem.  A draft measurement definition is proposed in Appendix A.  The following is our first proposal.
Proposal 1: Introduce received signal code power as a measurement in TS 25.215, according to text proposal in appendix A.
EUTRA measurements
In LS, RAN2 asks RAN1’s comments on the feasibility to newly define SINR and signal strength measurements for the UL in EUTRA.  We note that the measurements need to be defined in a UE specific way.  In normal operation, eNB also needs to conduct similar measurements for UE power control though it is UE and channel specific and not clearly defined in current TS 36.214.  From the implementation perspective, the feasibility for eNB to conduct such kind of SINR or signal strength measurements for the UL is actually not a problem.
Currently, in TS 36.214, Received Interference Power, which includes thermal noise, is already defined.  To derive SINR, Received Signal Power is additionally needed.  With Received Signal Power and Received Interference Power, the definition of SINR can also be given as well.  Please note that Uplink Signal Strength is generally measured by using uplink Received Signal Power.  There may be several ways to measure SINR and signal strength, first issue is what to measure. We exclude PRACH from the discussion as it was explicitly indicated in the LS to be not focused on. 
· SRS

· PUCCH

· PUSCH

· DM-RS (for PUSCH and PUCCH). 
The simplest way of received signal power measurement would use only reference symbols. As demodulation RS would always be present at UL transmission and the channel it experiences is UE-specific, they could quite well represent actual received signal strength from a UE.
In order to have a consistent interpretation of the measurement it could be good to restrict the measurement to PUSCH transmissions.  In addition, there are two merits.
Merit #1: No additional overhead will be introduced by this newly defined measurement.
Merit #2: Unlink PUCCH, PUSCH can be scheduled in any location over the whole effective UL channel bandwidth for data transmission so eNB is able obtain accurate knowledge of uplink coverage condition from the newly defined measurement.
The following is our second proposal.
Proposal 2: A received signal strength measurement shall be defined, using UL DM-RS for PUSCH transmitted by one UE.
However, there is one issue regarding to how to define Received Signal Strength.  Just like Received Interference Power, the reported value is per-RB basis?  Since the SINR we need in MDT is wideband measurement, it is not a good way to define it per-RB basis.  In order to derive SINR value without any additional processing, it is suggested to define Received Signal Strength as the total received power of UL DM-RS from an interested UE.  According to current definition of Received Interference Power, we can simply sum the reported values over the RBs scheduled to an interested UE and then apply it in SINR calculation.  In addition, Received Signal Strength is measured on UL DM-RS only while Received Interference Power is not clearly specified which resource elements are used for the measurement in TS 36.214.  Therefore, it is suggested to limit the measurement of Received Interference Power on the same resource elements as Received Signal Strength for accurate SINR calculation.  The following is our third proposal.
Proposal 3: A SINR measurement shall be defined, where SINR = received signal power / received interference and noise power, where the received interference and noise power shall be measured on the same resource elements as the received signal power.
In Rel-10, UL MIMO feature is added.  In case diversity or spatial multiplexing is used, the received signal power would in the simplest form be a linear summation of measurement from each antenna.  Based on the previous two proposals, draft measurement definitions to TS 36.214 are proposed in Appendix B.  The following is our fourth proposal.
Proposal 4: Introduce the new measurement definitions to TS 36.214 according to text proposal in Appendix B.
3 Conclusions
This paper discusses the feasibility of uplink signal strength/SINR measurement by NodeB in UTRA and eNB in EUTRA and related issues on how to conduct the measurements.  For MDT uplink coverage, uplink signal strength/SINR measurement is very beneficial and the feasibility for NodeB/eNB to conduct this measurement is actually not an issue.  Therefore, it is suggested to adopt proposed proposals in this paper and capture RAN1’s conclusions in a LS response to RAN2 and RAN4.
Proposal 1: Introduce received signal code power as a measurement in TS 25.215, according to text proposal in appendix A.
Proposal 2: A received signal power measurement shall be defined, using UL DM-RS for PUSCH transmitted by one UE.
Proposal 3: A SINR measurement shall be defined, where SINR = Received signal power / Received interference and noise power, where the received interference and noise power shall be measured on the same resource elements as the received signal power.
Proposal 4: Introduce the new measurement definitions to TS 36.214 according to text proposal in Appendix B.
Proposal 5: Capture conclusions of this discussion in a LS, and respond to RAN2 and RAN4.
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