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1
Introduction
 In the last RAN2 meeting we agreed to focus on coverage use case, which includes also common channel measurement. In this paper we try to provide a analysis on those measurements.
2
Common channel measurements
Currently there following types of measurement being proposed for common channel measurements related to coverage use case:
· Number of consecutive PCCH decoding failures at paging occasions where PDCCH was correctly decoded)  to trigger event (X1)

· Number of consecutive PCCH decoding failures at paging occasions where PDCCH was correctly decoded)  to trigger event (X1)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 X4 consecutive attempts after camping on a cell even though PDCCH was correctly decoded.
Basicly we can categorize these measurements in following categories:

· UE fails to decode DL-SCH even though PDCCH was correctly decoded (BCCH&PCCH problem, but not a problem in PDCCH)
· UE does not find SI-RNTI in a occasion when it should be able to do so due to fixed SIB1 scheduling (PDCCH problem)
· UE fails to decode P-BCH (problem in P-BCH, but not in PDCCH nor in synchronizing to cell)
So in general the problems seem to arise in a case when the cell identification may succeed, but after that UE is not able to read PDCCH/PBCH/BCCH/PCCH. 
Question 1: Is the correct understanding that we are targeting the case when cell identification is possible but we have problems in reception of either (or many of these) PDCCH, PBCH, BCCH or PCCH?

To us this seems to be the case which is targeted by these measurements, but it would be good to clarify whether there is a relation between cell identification and coverage of PBCH/BCCH/PCCH/PDCCH and could it be utilized in optimizing parameters for these common channels. E.g. that if UE is able to indetify cell (as per exisiting RAN4 requirements) the common channel allocation is sufficient to allow erroneous reception of them.
Second important thing is to understand is to know what kind of parameters one intends to optimize with these measurements. To our understanding one can do following:

- PDCCH: number of aggregations (4 or 8), power boosting
- PBCH: power boosting
- BCCH/PCCH: Modulation and coding scheme and power

Question 2: Are above mentioned parameters the ones one intends to change/optimize with proposed common channel measurements (i.e. TR ch. 6.1.5 and 6.1.6)

It would be also good to understand the use scenarios for changing any common channel parameters. Thinking a bit it seems that one does not change common channel parameters due to load in the system as it is assumed that coverage of BCCH/PCCH/PDCCH/PBCH is not too much dependant on the load in the cell?

Question 3: Is it assumed that changing common channel parameters should be quite slow i.e. there are no changes in these parameters due to load in the cell?

It also seems that most of these measurements could be utilized by UEs in connected mode, so the interesting question is that could one consider only making these measurements by UEs in RRC_CONNECTED state and thus avoiding long lasting collection of measurements?

Question 4: Could one consider only making these measurements by UEs in RRC_CONNECTED state?

For the coverage of channels that utilize DL-SCH (PCCH/BCCH/PDSCH) it seems that one should be able to utilize similar studies/measurements as one does for connected mode DL-SCH (e.g. user data, RRC signalling). So it would be good to understand if one checks the coverage of PDSCH when sending normal DL data, wouldn’t it be possible to utilize similar measurements/studies when optimizing other channels utilizing DL-SCH as well? To our understanding this could be possible as the coverage of PCCH/BCCH should be equivalent to that of PDSCH. 
Question 5: Why it is not possible to utlize connected mode measurements (e.g. ARQ/HARQ operating points, power ) for PDSCH to optimize parameters for PCCH/BCCH?

For the PDCCH and PBCH it seems that there are not too many possible parameters that one can changes for those channels and thus it would be good to get group view whether the extra complexity of proposed measurements is really justified or would it be possible to optimize parameters of PBCH/PDCCH by starting with initial guess and then starting to change parameters slowly to come up with best possible values.
Question 6: Is the new measurement functionality providing enough gains to justify extra complexity?
3
As a reference - TR measurements
6.1.5
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: Paging Channel Failure (PCCH Decode Error)

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
	· List of the failure cause for each failed attempt 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. 
	


6.1.6
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: Broadcast Channel failure
· Number of consecutive PCCH decoding failures at paging occasions where PDCCH was correctly decoded)  to trigger event (X1)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.


4
Conclusion
In this paper we have tried to get more understanding about common channel measurements (BCCH/PCCH/PBCH/PDCCH) being proposed in the TR by stating few simple questions. Additionally we tried to understand that would it be possible to utilize existing measurements done for DL-SCH to be used when optimizing coverage of PCCH/BCCH. 
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