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Discussion and decision
1. Introduction

In this document we propose an improvement for the general text on DL common channel in the TR36.805 [1]. A text proposal is attached below.
Text proposal to TR36.805 v1.0.1
UE measurements
[Editor’s note 1: This section is intended to describe candidate solutions that are agreed to be subject to impact analysis. Any solution in this section needs to satisfy requirements in section 4. Each solution must have at least one of use cases described in section 5, which will be explicitly indicated in this section.]

[Editor’s note 2: General guidelines for the control of measurement logging and measurement log reporting will be discussed as needed.]
[Editor’s note 3: Benefit over existing measurements in the UE and eNB and SON functions needs to be presented in this section.]

General principles for UE measurement logging are captured in the following. The UE measurement logging function is a UE optional feature and some measurements may or may not be available in the UE as indicated below.

Basic model / principles
The network can request the UE to perform some logging of measurements. The UE executes the logging as requested by the network with certain constraints, e.g. location information availability.
Radio environment measurement (aka. cell measurements)

While measurements for the measurement logging are configured based on OAM requirements, the availability of those measurements is under control of RRM in the access network. It is however expected that that relevant measurements would be available for a certain period before and after a concerned event where the measurements need to be logged. It is therefore considered that as a baseline, the UE does not have to perform additional radio environment measurements for measurement logging purposes. The need for additional radio environment measurements shall be motivated case by case.
Location information

The extensive use of positioning component of the UE shall be avoided since it would significantly increase the UE power consumption. It is expected that the availability of location information depends on the UE implementation and/or capability.
6.1
UE measurement logging

[Editor’s note: Mechanisms related to measurement logging and actual information that is logged by the UE will be captured in this subsection. The format or syntax for UE measurement logs are considered to be part of transport mechanism, which is out of the scope of this study. Any solution in this section needs to satisfy requirements in section 4 and are subject to impact analysis. Each solution must have at least one of use cases described in section 5, which will be explicitly indicated in this section.]
In the following subsections, UE measurement logs for minimizing drive tests are described. Measurement logs are taken at the occurrence of predefined “triggers” (e.g. periodic trigger, a failure event). A UE log can consist of basic components captured in the previous section and/or records of events themselves.

6.1.1
Periodical downlink pilot measurements

Description:

Radio environment measurements, such as CPICH RSCP, CPICH Ec/No, RSRP and RSRQ (connected mode only) are logged periodically.

Benefits:

This measurement log corresponds to the use case “coverage optimization”.

The main measurements collected by operators to be aware of the DL coverage / achievable throughput are the DL common pilot reception levels and SIR levels.

Existing RRM measurements mainly rely on the event triggered measurement reporting and periodical reporting is only configured on demand. Also there are a number of restrictions.

· There is no accompanying location information. Even though the operator can identify cells with DL coverage problems, operators would still need to perform drive tests to figure out the problematic area in the cell as the exact location on where the low DL common pilot reception levels / SIR levels are being experienced is not known from existing RRM mechanisms.

· The existing RRM mechanisms only allow for measurements to be reported when the UE has RRC connection with the particular cell, and there is sufficient UL coverage to transport the MEASUREMENT REPORT. This will restrict measurements to be collected from UEs not experiencing RLF and experiencing sufficient UL coverage.

Detailed measurement info:
	Trigger type: Periodical
Triggered when configured periodical timer expires.

	Configuration parameter(s):
· Periodic timer
· The number of logging

	Measurement
	Definition
	Remarks

	Location info
	· Location at which concerned trigger took place
	

	Time info
	· Time at which concerned trigger took place
	

	Cell Identification
	· CGI of the serving / current cell at which concerned trigger took place
· PCI/PSC of other cells for which measurement is logged
	Availability of CGI for HSPA is FFS

	Radio environment measurement
	· Cell measurements that are available at the trigger
	


6.1.2
Serving Cell becomes worse than threshold
Description:

Radio environment measurements, such as CPICH RSCP, CPICH Ec/No, RSRP and RSRQ (connected mode only), are logged when the serving cell metric becomes worse than the configured threshold. A measurement logging window (i.e. “sliding window” in which collected logs are kept in the UE) is used in order to be able to collect information during a certain period before and after the occurrence of event.

Benefits:

This measurement log corresponds to the use case “coverage optimization”.

If the operator is interested in a particular DL coverage problem, it is efficient to take measurement logs corresponding to the problem of their interest. The operator can translate their criterion (e.g. out of coverage) into the threshold in order to be able to find out problem areas. In order to identify the characteristics of the problem (e.g. happened in a particular mobility scenario), it is beneficial measurement logs provide information preceding the measurement logging trigger. 

See 6.1.1.

Detailed measurement info:
	Trigger type: Serving cell becomes worse than threshold 
Triggered when a cell becomes worse than the preconfigured threshold.

	Configuration parameter(s):
· Threshold

· Measurement logging window

· Measurement logging interval (within the measurement logging window)

	Measurement
	Definition
	Remarks

	Location
	· Location at which concerned trigger took place
· Location at which concerned measurements took place
	

	Time stamp
	· Time at which concerned trigger took place
· Time at which concerned measurements took place
	

	Cell Identification
	· CGI of the serving / current cell at which concerned trigger took place
· PCI/PSC of other cells for which measurement is logged
	Availability of CGI for HSPA is FFS

	Radio environment measurement
	· Cell measurements that are available at the occurrence of the trigger
· Cell measurements that are available during a certain period before and after the occurrence of concerned trigger
	


6.1.3
Transmit power headroom becomes less than threshold

Description:

Transmit power headroom and radio environment measurements, such as CPICH RSCP, CPICH Ec/No, RSRP and RSRQ (connected mode only) are logged when UE transmit power headroom becomes less than the configured threshold.

Benefits:

This measurement log corresponds to the use case “coverage optimization”.

From observing UL transmit power levels, operators can spot areas of insufficient UL link budget and also deduce achievable UL throughput levels that can be provided in their networks. Collecting such information will help operators in fine tuning cell individual offsets, determining where to deploy new cells in the network, adjusting antenna tilting, etc.

It is possible for RAN to collect UL power headroom reports using already existing MAC procedures. However, there are a number of restrictions.

· There is no accompanying location information. Even though the operator can identify cells with UL coverage problems, operators would still need to perform drive tests to figure out the problematic area in the cell, as the exact location on where the poor UL quality is being experienced cannot be known from existing MAC procedures.

· With the existing UL power headroom reporting, eNB / NodeB can only collect information when there is sufficient UL link budget to ensure successful decoding of the MAC PDU carrying UL power headroom at the eNB / NodeB. 

· For UMTS, UL power headroom reporting is only active when E-DCH is configured, i.e. UL power headroom cannot be collected in UMTS when only DCH has been configured.

Detailed measurement info:
	Trigger type: Transmit power headroom becomes less than threshold

Triggered when UE transmit power headroom becomes less than the preconfigured threshold.

	Configuration parameter(s):
· Threshold

· Measurement logging window 

· Measurement logging interval (within the measurement logging window)

	Measurement
	Definition
	Remarks

	Location info
	· Location at which concerned trigger took place
· Location at which concerned measurements took place
	

	Time info
	· Time at which concerned trigger took place
· Time at which concerned measurements took place
	

	Cell Identification
	· CGI of the serving cell at which concerned trigger took place
· PCI of other cells for which measurement is logged
	

	UE transmit power info
	· UE transmit power
	

	Radio environment measurement
	· Cell measurements that are available at the trigger
· Cell measurements that are available during a certain period before and after the occurrence of concerned trigger
	


6.1.4
Random access failure

Description:

Details on the random access and radio environment measurements, such as CPICH RSCP, CPICH Ec/No, RSRP, and RSRQ (connected mode only) are logged when a random access failure occurs.

Benefits:

This measurement log corresponds to the use case “coverage optimization”.

The cause of random access failure can be due to, e.g. a wrong transmit power setting or congestion. Detailed information about random access failure event shall be collected in order for the operator to analyse the characteristics of the random access failure. DL radio environment measurements, such as CPICH RSCP, CPICH Ec/No, RSRPand RSRQ (connected mode only), are also necessary because of the open loop control of the random access procedure relying on these DL metrics. Collecting such information will help operators in fine tuning random access parameters, adjusting antenna tilting, etc.

Occurrence of random access failure can not always be detected by the network through existing measurements. Relation to RACH measurements defined for SON is FFS.

Detailed measurement info:
	Trigger type: Random access failure

Triggered when a random access procedure failure occurs.

	Configuration parameter(s):
· N/A

	Measurement
	Definition
	Remarks

	Cause (FFS)
	· List of the failure cause for each failed attempt
	E.g. LTE: ‘Random Access Response not received’, ‘Lost in contention resolution’
UMTS: ‘No ack on AICH’ , ‘Nack on AICH received’

	Random access configuration (FFS)
	· Availability of dedicated preamble (LTE only)
	Yes / No

	Location
	· Location at which concerned trigger took place
	

	Cell Identification
	· CGI of the serving / current cell at which concerned trigger took place
	Availability of CGI for HSPA is FFS

	Radio environment measurement
	· Cell measurements that are available at the occurrence of the trigger
	


6.1.y   Paging Channel Failure (PCCH Decode Error)
Description:

Details of the radio environment, location, time and cell identity are logged at the point when the UE fails to decode the PCCH on the Paging Channel for X2 consecutive times (configurable by the operator even though it managed to successfully decode the PDCCH at each paging occasion. 
Benefits:

This measurement log corresponds to the use case “parameterization of common channels’ 

In idle mode it is important for the operator to know whether the UE can reliably be reached by paging.  If a user cannot be reached by paging, it will have a negative effect on the user experience (at least the calling party) and also on the operator revenue (through missed call opportunities). In current networks, drive tests are required to assess the UE’s ability to receive paging messages within the coverage area of a cell. Since such activities result in high costs, it is beneficial if the UE could log occurrences of when it cannot decode the information on the paging channel together with other relevant information.

The ability to reach the UE in Idle mode depends on the UE being able to successfully decode the Paging Channel (PCH) for the Paging Control Channel (PCCH). Even if UE successfully decoded the PDCCH at its paging occasion, it does not necessarily imply that it will be successful in decoding the PCCH based on the allocated resources on PDCCH for the PCH.  Inability to decode the PCCH might be due to incorrect parameter setting e.g. UE transmit power.  Hence, recording of such an event will help operators identify the location/cell/time where such failure occurs and hence take actions to reduce the failure e.g. fine tuning of parameters for the PCH. 

The PCCH makes use of the RLC TM mode and hence the eNB is not aware whether the paging message was correctly received or not. Thus, UE is in a better position to identify the event when it cannot acquire the PCCH. In order to increase the reliability of the logging activity it is desirable that UE only logs a failure after several consecutive PCCH decode errors occurs (which would indicate that there is a problem in a certain coverage area).

Detailed measurement info:
	Trigger type:
 UE fails to decode PCCH consecutively for X1 times even though it managed to decode the PDCCH at its paging occasion. 



	Configuration parameter(s):
· Number of consecutive PCCH decoding failures at paging occasions where PDCCH was correctly decoded)  to trigger event (X1)

	Measurement
	Definition
	Remarks

	Location
	· Location at which first PCCH decoding failure occurred and X1th PCCH decoding failure occurred at the paging occasion.
	Since paging DRX can be relatively long, it is important to log the location of each failure. 

	Time stamp
	· Time at which X1th PCCH decoding failure occurred 
	Since paging DRX cycle is known, the time at which first PCCH decoding failure occurred can be easily deduced 

	Cell Identification
	CGI (s) of cell (s) where PCCH decoding failure for paging occurred
	

	Radio environment measurement
	· Average RSRP and RSRQ over time from first PCCH decoding failure to X1th PCCH decoding failure. 
	


6.1.z  Broadcast Channel failure
Description:

Details of the radio environment, location, time, cell identity and frequency are logged at the point when the UE fails to read the relevant DL common channels to acquire required system information for camping on a cell. 

Benefits:

This measurement log corresponds to the use cases “coverage and capacity optimisation” and “parameterization of common channels’ 
Idle mode accessibility is an important measure of the network ‘quality’ and can be easily noticed by the user e.g. lack of coverage indicator on display. Although UE can detect the Synchronization Signal of a certain cell and get DL synchronization successfully, it does not mean that it will be able to camp on the cell. In order to do so, UE has to first acquire the relevant system information which will allow it to check its accessibility to the cell and also provide it with the necessary parameters to access the cell.

Since the system information is broadcast, there is no way for the eNB to become aware of the UEs that have reselected to a cell but were unable to camp on it due to inability to read its system information. In current networks, drive tests are used to assess whether UE can reliably acquire the relevant system information for camping. It is difficult for the operator to have confidence in the parameter settings of all DL common channels which are relevant for system information acquisition without carrying out extensive drive tests whose cost can be prohibitive. Operators usually only find out there is a problem when customer complaints are received and they have to adopt a reactive approach to solve the problem which is not ideal.
For LTE, in the process of system information acquisition, UE first has to successfully decode the P-BCH to acquire the MIB. It is important for the operator to know when UE cannot successfully decode the P-BCH, even though it has successfully synchronized to the cell. Inability to decode the P-BCH implies that UE cannot camp on it and hence cannot get service from the cell. 

The MIB contains basic system parameters like system bandwidth and scheduling information which are required for UE to locate and acquire the other necessary system information broadcast on the DL-SCH.  In order to limit the number of measurement logs, it can be assumed that if UE can successfully acquire SIB1 on the DL-SCH, then it would also be able to acquire the other relevant SIBs which are also broadcast on the DL-SCH with similar parameter settings. 

Acquisition of SIB1 also depends on the UE’s ability to correctly decode the PCFICH/PDCCH for SI-RNTI reading. Hence, it is important for UE to log cases when it fails to decode the PCFICH/PDCCH for SIB1 acquisition. 

Detailed measurement info:
	Trigger type:
 -Channel type P-BCH: UE fails to decode P-BCH consecutively for X2 times after selecting/reselecting a cell for camping

- Channel type PCFICH/PDCCH: UE fails to find SI-RNTI of SIB1 in the subframe #5 of radio frames for which SFN Mod 2 = 0 after X3 consecutive attempts after camping on a cell. 

-Channel type DL-SCH for BCCH Transmission: UE fails to decode DL-SCH (for SIB1) for X4 consecutive attempts after camping on a cell even though PDCCH was correctly decoded.


	Configuration parameter(s):
· Maximum number of consecutive P-BCH decoding failures before event is triggered (X2).

· Maximum number of consecutive PCFICH/PDCCH decoding failure for SIB1 SI-RNTI (X3) before event is triggered.

· Maximum number of consecutive SIB1 decoding failures (even though PDCCH decoding was successful) before event is triggered (X4).



	Measurement
	Definition
	Remarks

	Channel type


	To indicate  the broadcast channel type for which failure happens,. Channel type  can be any of P-BCH, PCFICH/PDCCH, or DL-SCH for BCCH transmission
	

	Location
	Location at which decoding failure occurs.
	It is necessary to only log the location where the event is actually triggered e.g. after X2 P-BCH decoding failure, X3 PDCCH decoding failures or X4 DL-SCH decoding failures for SIB1. 

	Time stamp
	Time at which decoding failure occurred 
	It is necessary to only log the time when the event is actually triggered e.g. after X2 P-BCH decoding failure, X3 PDCCH decoding failures or X4 DL-SCH decoding failures for SIB1.

	Cell Identification
	Cell selection/reselection:  PCI of cell where decoding failure occurred 

Cell Reselection: Reference CGI

	In case cell reselection occurs before triggering condition is reached, event (P-BCH decoding failure, PDCCH decoding failure fro SI-RNTI or DL-SCH decoding failure for SIB1) is triggered at cell reselection based on current failures and PCI of current cell before reselection is logged 

The reference CGI is the CGI of source cell before reselection attempt. This information can be used together with the PCI and frequency information to identify the location of the cell in case the explicit location information is not available. 

	 Frequency
	Carrier frequency of cell where decoding failure occurred
	The frequency information where decoding failure occurred

	Radio environment measurements
	Average RSRP and RSRQ over time when P-BCH, PDCCH or DL-SCH (for SIB1) could not be decoded.
	A moving average of RSRP/RSRQ over the last X2 P-BCH, X3 PDCCH decoding failures for SI-RNTI or X4 DL-SCH decoding failures for SIB 1 could be used.
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