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1 Background
At RAN2#77bis, it was decided that Received Interference Power (defined in TS 36.214 and TS 36.133) will be applicable for MDT in LTE. It needs to be further discussed whether and how to average the RIP before providing it as log.
This document attempts to discuss and provide proposals for the above issue.
2 Discussion
RIP collection
As defined in TS 36.214, Received Interference Power（RIP）is the uplink received interference power. The detailed definition is seen in the table below:

Table1: definition of Received Interference Power

	Definition
	The uplink received interference power, including thermal noise, within one physical resource block’s bandwidth of 
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resource elements as defined in TS 36.211 [3]. The reported value shall contain a set of Received Interference Powers of physical resource blocks 
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 as defined in TS 36.211 [3]. The reference point for the measurement shall be the RX antenna connector. In case of receiver diversity, the reported value shall be linear average of the power in the diversity branches.


As defined in TS36.133, the measurement period of Received Interference Power shall be 100 ms.  The reporting range for Received Interference Power (RIP) is from -126 ... -75 dBm. 9 bits (512 values) are used to guarantee the basic accuracy range. 
Table2: Received Interference Power measurement reporting range

	Reported value
	Measured quantity value
	Unit

	RTWP_LEV _000
	RIP < ‑126.0 
	dBm

	RTWP_LEV _001
	-126.0 ( RIP < ‑125.9
	dBm

	RTWP_LEV _002
	-125.9 ( RIP < ‑125.8
	dBm

	…
	…
	…

	RTWP_LEV _509
	-75.2 ( RIP < -75.1
	dBm

	RTWP_LEV _510
	-75.1 ( RIP < -75.0
	dBm

	RTWP_LEV _511
	-75.0 ( RIP
	dBm


For 20M BW cell, we assume there are 100 PRBs. During 1 hour, the number of bit = 9*100*10*3600=32.4Mbits. The data volume of RIP is not much large; the reduction of data volume of RIP from ENB to TCE seems not to be essential.  The average of time or frequency is not needed; the TCE can do post-processing based on the entire data report. The OAM can configure a collection trigger and duration for RIP collection.
Proposal 1: Averaging of RIP in time or frequency is not needed before reporting to the TCE, it can be done by post-processing based on the entire data report. The OAM can configure a starting point and duration for RIP collection.
Combine the RIP with PHR
As we know, the PHR can be collected for MDT. Under the same conditions, 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. This 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.
We think it is better to combine the RIP together with PHR to analyze the uplink weak coverage problem. We need to use the corresponding RIP to judge whether it is caused by interference when we find the uplink coverage is bad from the PHR measurement data. Furthermore, we need the RIP to find the actual frequency bands interfered.
There are two basic approaches for RIP combined with PHR.
· Approach 1: the PRB usage of PHR and relative timestamp are provided to the TCE from ENB, the TCE will combine the RIP with PHR by post-processing.

· Approach 2: the ENB log the RIP corresponding to the PHR and report the PHR with this RIP to the TCE.
Approach 1 needs to provide the PRB usage of PHR and the relative timestamp to the TCE to combine the RIP data and the PHR data. This will make the post-processing rather complex. Approach 2 can simplify the TCE implementation.  
Proposal 2：Log the RIP corresponding to the PHR, the measurement data is processed by eNB before reported to TCE.
3 Conclusions
It is proposed to agree to the following proposals.
Proposal 1: Averaging of RIP in time or frequency is not needed before reporting to the TCE, it can be done by post-processing based on the entire data report. The OAM can configure a starting point and duration for RIP collection.
Proposal 2：Log the RIP corresponding to the PHR, the measurement data is processed by eNB before reported to TCE.
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