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Discussion and Decision

1. Introduction
RAN2#86 received LS from SA5 LS in [5] during RAN2#85bis and replied back to SA5 for question 2 only [6]. Further, RAN3 also sent response LS to SA5 and RAN2 in [7] and RAN3 believes that RAN2 shall reply to Question 3. We propose reply to question 3 in this contribution and also propose a draft LS response.
SA5 Question 

Q3: Quality of service measurement: SA5 is in charge of delivering specifications for performance management. In particular, TS 32.425 (Performance measurements Evolved Universal Terrestrial Radio Access Network (E-UTRAN)) defines measurements for E-UTRAN. In the case where radio resources can be split among sharing operators, SA5 is trying to identify which types of performance indicators can be measured on a per PLMN ID basis. So far the work is still in progress and SA5 would like to get RAN3 opinion on the following measurements identified in TS 32.425 to be adapted for MOCN and GWCN scenarios:

a. RRC connection establishment measurements (cf. Section 4.1.1)

b. Active UEs (cf. Section 4.4.2)

c. Radio resource utilization related measurements (cf. Section 4.5).

2. Discussion
If EUTRAN is shared by multiple operators then System information will broadcast multiple PLMN-ids in SIB1. From our reading of the specifications 32.425 and 36.314, there is no text describing that measurements mentioned in Q3 above are supported per PLMN ID. 

However, there may be a possibility that collection of few measurements on per PLMN ID can be done in the  current implementation and without introducing any functional changes to RAN2 specifications text. But others may require new functionality to be introduced if those measurements are to be collected per PLMN ID.
Observation 1: In general, current specifications do not support above mentioned measurements on per PLMN ID basis. It is up to each vendor to support collection of a few measurements per PLMN ID without introducing any functional changes to RAN2 specifications text.
36.425 Section 4.1.1 lists following four measurements and none of these measurements are based on the measurements specified in 36.314. Table below lists these measurements and provide our understanding on what needs to be done in order to support this measurement per PLMN ID.
	Measurement
	Definition from 36.425 
	What needs to be done in order to support this measurement per PLMN

	4.1.1.1 Attempted RRC connection establishments
	This measurement provides the number of RRC connection establishment attempts for each establishment cause based on receipt of an RRCConnectionRequest message by the eNodeB/RN from the UE. The possible causes are included in TS 36.331 [8]. 
	eNB may have no information about UE selected PLMN-id at this stage. 

Per PLMN-id support would require enhancements like splitting the RA resources between participating operators. But such a change for the sake of measurements only should be justified. 

	4.1.1.2 Successful RRC connection establishments
	This measurement provides the number of successful RRC establishments based on RRCConnectionSetupComplete for each establishment cause. The possible causes are included in TS 36.331 [8]. 
	eNB will be aware of UE selected PLMN-id based on selectedPLMN-Identity included in complete message. This measurement can be performed per PLMN-id based on current specifications

	4.1.1.3 Failed RRC connection establishments
	This measurement provides the number of RRC establishment failures for each establishment cause. Transmission of an RRCConnectionReject message by the eNodeB/RN to the UE or an expected RRCConnectionSetupComplete message not received by the eNodeB/RN. The possible causes are included in TS 36.331 [8].

	Same as #1 (Attempted RRC connection establishments)

	4.1.1.4 Failed RRC connection establishment per failure cause
	This measurement provides the number of failed RRC establishment per failure cause. This measurement is to support LBO target setting and evaluation, see [15]. Transmission of an RRCConnectionReject message by the eNodeB to the UE. Internal causes are “congestion”,  ‘EnergySaving’ and ‘Unspecified’. 


	This measurement is collected based on causes internal to eNB implementation. In order to support it per PLMN, enhancements as mentioned in #1 would be required.


Observation 2: All, except one, measurement listed under RRC connection establishment measurements in 36.425 cannot be performed per PLMN currently.  These measurements might require enhancements like splitting RA resources per participating operator and RAN2 should refrain from introducing such a change unless it is linked to a functional change and not only related to measurements.
Section 4.4.2 in 36.425 defines following two measurements
	Measurement
	Definition from 36.425
	What needs to be done in order to support this measurement per PLMN

	4.4.2.1 Average number of active UEs on the DL
	This measurement is linked to Number of Active UEs in the DL per QCI in 36.314. 36.314 definition is as below:

“Number of Active UEs in the DL per QCI. This measurement refers to UEs for which there is buffered data for the DL for DRBs. The measurement is done separately per QCI.”
	PLMN–id is not mentioned as the input parameter in the current definition of 36.314. 

There is a possibility to enhance the definition of this measurement by making it per plmn-id.

	4.4.2.2 Average number of active UEs on the UL
	This measurement is linked to Number of Active UEs in the UL per QCI in 36.314. The definition in 36.314 is:

“Number of Active UEs in the UL per QCI. This measurement refers to UEs for which there is buffered data for the UL for DRBs. The measurement is done separately per QCI”
	Same as above


Observation 3: These measurements can be supported per PLMN ID by introducing the changes to 36.314.  A high level text can be added that these measurements can be collected per PLMN.
Section 4.5 in 36.425 has following measurements
	Measurement
	Definition from 36.425
	What needs to be done in order to support this measurement per PLMN

	4.5.1 DL PRB Usage for traffic
	This measurement is linked to PRB usage per traffic class in 36.314. 36.314 definition is as below:

“PRB usage per traffic class. This measurement is an aggregate for all UEs in a cell, and is applicable to Dedicated Traffic Channels (DTCH). The reference point is the Service Access Point between MAC and L1. The measurement is done separately for: 

-
DL DTCH, for each QCI.

-
UL DTCH, for each QCI.”
	PLMN –id is not mentioned as the input parameter as per the current definition in 36.314. 

There is a possibility to enhance the definition of this measurement by making it per plmn-id.

	4.5.2 UL PRB Usage for traffic
	Same as above
	Same as above

	4.5.3 DL Total PRB Usage
	This measurement is linked to Total PRB usage in 36.314. 36.314 definition is as below:

Total PRB usage is calculated in the time-frequency domain only. The reference point is the Service Access Point between MAC and L1. The measurement is done separately for: 

-
DL

-
UL
	Same as above

	4.5.4 UL Total PRB Usage
	Same as above
	Same as above


Observation 4: Same as observation #3  
4.5.5
RACH Usage

Following sub-measurements are defined:
	Measurement
	Definition from 36.425
	What needs to be done in order to support this measurement per PLMN

	4.5.5.1 Mean number of RACH preambles received
	This measurement is linked to Received Random Access Preambles in 36.314. 36.314 definition is as below:

“ Received Random Access Preambles. This measurement is applicable to PRACH. The reference point is the Service Access Point between MAC and L1. The measured quantity is the number of received Random Access preambles during a time period over all PRACHs configured in a cell. The measurement is done separately for: 

· Dedicated preambles

· Randomly selected preambles in the low range

· Randomly selected preambles in the high range. 

The unit of the measured value is [/s].”
	In order to support this measurement per PLMN, one option could be to split RA resources. However, this needs further justification whether such functionality can be introduced simply for the purpose of performing measurements.

	4.5.5.2 Distribution of RACH preambles sent


	This measurement provides the distribution of number of RACH preambles sent by the UE as reported by the UEs inside the UEInformationResponse message. This measurement is obtained by incrementing the measurement bin corresponding to the value of IE numberOfPreamblesSent-r9 ([8] clause 6.2.2) reported by UE inside UEInformationResponse message

	eNB will be aware of UE selected PLMN-id before receiving  UEInformationResponse message, so no change will be needed.


	4.5.5.3 Distribution of RACH access delay


	This measurement provides the distribution of number of the time before UEs in a cell achieve a successful attach. The RACH access delay is the time from when a UE sends its first Random Access Preamble until the UE receives the Random Access Response. This measurement is obtained by incrementing the measurement bin corresponding to the access delay experienced by the UE. The access delay is calculated based upon the value of IE numberOfPreamblesSent and IE contentionDetected reported by UE inside UEInformationResponse message ([8] clause 6.2.2). 
	eNB will be aware of UE selected PLMN-id before receiving  UEInformationResponse message



	4.5.5.4 Percentage of contentious RACH attempts


	This measurement provides the percentage of UEInformationResponse messages received within the measurement granularity interval with contentionDetected IE set to TRUE. When UEInformationResponse message ([8] clause 6.2.1) continaing rachReport-r9 IE is received the measurement is updated.


	eNB will be aware of UE selected PLMN-id before receiving  UEInformationResponse message



	4.5.5.5 Number of UE RACH reports received


	This measurement provides the number of UEInformationResponse messages received within the measurement granularity interval containing rachReport-r9 IE. When UEInformationResponse message ([8] clause 6.2.1) continaing rachReport-r9 IE is received the measurement is incremented by one. 
	Same as above

	4.5.5.6 Percentage of time when all dedicated RACH preambles are use
	This measurement provides the percentage of time when all dedicated RACH preambles are assigned to UEs. During each measurement granularity interval the percentage of time during which all dedicated RACH preambles were assigned to UEs is computed. 
	The split of dedicated preambles between participating operators could be internal to eNB implementation and would not require any changes to RAN2 specifications, if needed to be supported per PLMN ID. 


Observation 5:  Mean number of RACH preambles received measurement will require changes to 36.314 and new behaviour like splitting RA resources, if needs to be collected per PLMN ID 
Observation 6:  eNB will have the information about UE selected PLMN-id by the time UEInformationResponse is received and these measurements can be collected per PLMN currently and would not require any RAN2 specification change. 
4.5.6
Cell Unavailable Time

	Measurement
	Definition from 36.425
	What needs to be done in order to support this measurement per PLMN

	Cell Unavailable Time
	This measurement provides the length of time the cell has been unavailable for each cause. This measurement is obtained by accumulating the time periods when the cell is unavailable per cause. The possible cause could be “manual intervention”, “fault” and “energy saving”. This measurement is to support KPI “E-UTRAN Cell Availability” defined in [13]


	All parameters are internal to eNB implementation and support per PLMN ID would require no change to RAN2 specifications.


Observation 7: If Cell Unavailable time measurement needs to be performed per PLMN ID then no change is foreseen to RAN2 specifications 
4.5.7
TB related measurements

	Measurement
	Definition from 36.425
	What needs to be done in order to support this measurement per PLMN

	4.5.7.1 Total Number of DL TBs
	This measurement provides the total number of TBs transmitted on the downlink in a cell. HARQ retransmissions are excluded from this measurement. On transmission by the eNodeB/RNof TB to UE during the period of measurement. (see 36.321 [16]) 


	If supported per PLMN ID then it would require no change to RAN2 specifications.

	4.5.7.2 Error Number of DL TBs
	This measurement provides the number of faulty TBs transmitted on the downlink in a cell. HARQ retransmissions are excluded from this measurement. On receipt by the eNodeB/RN of a NACK from UE which indicates a faulty reception of TB by UE during the period of measurement. (see 36.321 [16]). 
	If supported per PLMN ID then it would require no change to RAN2 specifications

	4.5.7.3 Total Number of UL TBs
	This measurement provides the total number of TBs on the uplink in a cell. HARQ retransmissions are excluded from this measurement. On receipt by the eNodeB/RN of TB from UE during the period of measurement. (see 36.321 [16]). 
	If supported per PLMN ID then it would require no change to RAN2 specifications.

	4.5.7.4 Error Number of UL TBs
	This measurement provides the number of faulty TBs on the uplink in a cell. HARQ retransmissions are excluded from this measurement. On receipt by the eNodeB/RN of a TB on which CRC fails from UE during the period of measurement. (see 36.321 [16]). 
	If supported per PLMN ID then it would require no change to RAN2 specifications


Observation 8: If TB related measurements need to be performed per PLMN ID then no change is foreseen to RAN2 specifications
4.5.8
Power utilization measurements

	Measurement
	Definition from 36.425
	What needs to be done in order to support this measurement per PLMN

	4.5.8.1 Maximum carrier transmit power
	This measurement provides the maximum carrier transmit power in the measurement granularity interval. This measurement is obtained by retaining the maximum value of the total carrier power transmitted in the cell within the measurement granularity period. The power includes all radio power transmitted, included common channels, traffic channels, control channels. The value is expressed in dBm. 
	If supported per PLMN ID then it would require no change to RAN2 specifications. No reference to L2 measurements specified in 36.314

	4.5.8.2 Mean carrier transmit power
	This measurement provides the mean carrier transmit power in the measurement granularity interval. This measurement is obtained by computing the mean value of the total carrier power transmitted in the cell within the measurement granularity period. The power includes all radio power transmitted, included common channels, traffic channels, control channels. The value is expressed in dBm. 
	If supported per PLMN ID then it would require no change to RAN2 specifications


Observation 9: If Power utilisation measurements need to be performed per PLMN ID then no change is foreseen to RAN2 specifications
4.5.9
PRB Full Utilisation

	Measurement
	Definition from 36.425
	What needs to be done in order to support this measurement per PLMN

	4.5.9.1 DL PRB full utilisation
	This measurement provides the percentage of time during which all available PRBs for traffic on the downlink have been assigned. This measurement represents the percentage of time during the measurement granularity interval during which all available PRBs for downlink traffic have been assigned to UEs. A single integer value from 0 to 100. 
	If supported per PLMN ID then it would require no change to RAN2 specifications

	4.5.9.2 UL PRB full utilisation
	This measurement provides the percentage of time during which all available PRBs for traffic on the uplink have been assigned. This measurement represents the percentage of time during the measurement granularity interval during which all available PRBs for uplink traffic have been assigned to UEs. A single integer value from 0 to 100. 
	If supported per PLMN ID then it would require no change to RAN2 specifications.


Observation 10: If PRB full utilisation measurements need to be performed per PLMN ID basis then no change is foreseen to RAN2 specifications
3. Conclusion

Based on above observations, we propose following reply to SA5

Summary of response to SA5

So far none of these measurements are described as to be collected based on per PLMN ID. 
Following measurements, if collected per PLMN, introduce no foreseen functional changes to RAN2 specifications and it is up to each vendor’s implementation to collect them per PLMN ID basis
· Successful RRC connection establishments
· RACH measurements (Section 4.5.5; excluding mean number of RACH preambles received)

· Cell Unavailable time (Section 4.5.6)

· TB related measurements (Section 4.5.7)
· Power utilisation measurements (Section 4.5.8)

· PRB full utilisation (Section 4.5.9)

Following measurements may require further enhancements in RAN WG1/2 in order to collect them on per PLMN ID basis and require further justification. Changes should be avoided only for the purpose of performing measurements unless there is a linked functionality associated. 

· RRC Connection establishment measurements in section 4.1.1 (excluding Successful RRC connection establishments)

· Mean number of RACH preambles received (4.5.5.1)

Following measurements would require enhancements to the measurements specified in 36.314 if these are to be collected per PLMN ID.

· Average number of active UEs measurements UL/DL (Section 4.4.2)

· PRB usage (Section 4.5.1, 4.5.2, 4.5.3, 4.5.4)

· Mean number of RACH preambles received (4.5.5.1)
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