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Use of WCDMA CPICH Ec/No and CPICH RSCP from the same measurement period – discussion paper

1 Background

During the last two GERAN meetings (#20 and #21) the need for considering both CPICH Ec/No and CPICH RSCP during the cell re-selection procedure have been considered and changes introduced in the specifications. Both parameters are measured by MS. They need to be considered to secure that both uplink and downlink is good enough before selecting the FDD-cell, as described in “Background for WCDMA uplink best characterised by CPICH RSCP and downlink by CPICH Ec/Io“ [1]. Similarly during a circuit-switched call or a Network-controlled packet switched session, the network needs information of both parameters to be able to make handover decision to the right 3G-cell at the appropriate moment. Information about both CPICH RSCP and Ec/No need to be from the same measurement period to get sufficient correlation between them. This also allows the network to choose the best feasible cell based on uplink and downlink suitability.

 This feature will be even more important when different services are considered, requiring different minimum cell quality, e.g. video telephony. 
In addition, the measured and reported data will facilitate statistical processing of handover success rate in a live network. Then adjustments of network parameters to optimize performance can be implemented fairly quickly.

At GERAN #21 a set of CRs ([2]-[9]) was presented to introduce the option of reporting both RSCP and Ec/No in the same report for Rel-5 and later. To solve the basic problem of how to communicate to the network which parameter(s) are reported (CPICH RSCP, CPICH Ec/No or both) in the measurement reports, a solution using classmark 3 and MS-RAC information was proposed to indicate the actual report format. Some concern was raised that some network architectural problems may rise e.g. when some part of the processing of the reports is performed in the BTS. A way of indicating the actual report format directly in the measurement report was requested.

To avoid the architectural dependence mentioned above, a new set of CRs has been produced ([10]-[15]) based on indication of reported 3G parameters directly in the measurement report message. This document summarizes the proposal and the ideas behind it.

Proposed solutions

The proposal includes two options:

1) Introduction of threshold limits for secondary quantity to reduce the reporting of less appropriate FDD cells

2) Introduction of both parameters in a combined quantity format in the same measurement report. This option may be used as an addition to option 1 or separate.

1.1 Threshold reporting option

Today there is a threshold limit for the reported quantity, called XXX_ REPORTING_THRESHOLD for the reported quantity value (for FDD cells this means either CPICH Ec/No or RSCP). However, there are situations where CPICH Ec/No is good but RSCP may be too low, e.g. in rural areas with low cell load close to coverage border or in tunnels. If only Ec/No is considered handover to a less suitable cell will occur. Similarly, there are environments where RSCP is high but Ec/No is low due to e.g. high load, e.g. in high-rise building areas. Using the reported RSCP without considering Ec/No will also result in handover to a less suitable cell. In both cases it may be better not to send a report for this cell to avoid an unwanted handover decision. This option introduces a threshold for the non-reported quantity, FDD_REPORTING_THRESHOLD_2 to perform this filtering. 

It is proposed that the FDD_REPORTING_THRESHOLD_2 can be applied to normal Measurement Report, Enhanced Measurement Report as well as corresponding packet measurement reporting messages. The parameter is distributed in the same way as FDD_REPORTING_THRESHOLD, i.e. broadcast on SI2quater and PSI5, and on SACCH and PCCCH/PACCH respectively.

1.2 Combined quantity reporting option

A second option is to report both quantities to the network and let the network take the decision if the cell is appropriate or not. The proposal is to add the possibility to combine both quantities in the same report and apply this to measurement reporting procedures during circuit-switched calls and network-controlled packet-switched sessions. The size of the measurement reports is unchanged. When reporting in combined quantity format the available space (6 bits) for RSCP or Ec/No is used to report both parameters simultaneously but with reduced granularity compared to the single quantity reporting, see CR to 45.008 in [10]. Note that the proposal adds an option that can be used as a complement to the existing option. The existing reporting options need to be kept for backward compatibility reasons.

This option can be used to replace the threshold procedure proposed in section 2.2 or in combination. In the latter case the thresholds can be used to eliminate reporting of less suitable cells to save reporting resources for other cells. This option also adds the possibility to choose between FDD cells fulfilling the minimum requirements for CPICH. This feature gives the opportunity to add other perspectives when choosing cell, e.g. regarding service availability or QoS. Another additional feature is collecting data for statistical processing used for tuning of the network for optimized performance, e.g. measure the effect in live network if a more aggressive parameter setting is tested.

1.2.1 Proposed implementation in specification for Circuit-switched connection 

In normal measurement report there is very little space available for addition of new parameters. Present specification of 3GPP TS 44.018 indicates that there is only one spare bit. Today its is always set to 0. It is proposed to utilize this bit to indicate combined quantity format of 3G-cell reporting by setting this bit to 1. 

For Enhanced Measurement Report (EMR) the bit map reporting option is specified to use all available bits already. To be able to indicate if combined quantity is reported a new message type is proposed, Enhanced Measurement Report type 2 (EMR2). Although it is sufficient to let the message type indicate the use of combined quantity reporting and keep the message unchanged, it is proposed to change the use of the bitmap by including two new parameters:

· N_REPORTS: Number of cells with reported quantity in the bitmap

· FDD_REP_QUANT_COMBINED: indicates if single quantity (RSCP or Ec/No) or combined quantity format is used

The purpose of introducing N_REPORTS is to sustain the possibility to add any new options or parameters in the future and avoid creating new message types again. 
In addition a new parameter FDD_REP_QUANT_COMBINED ordering which 3G reporting format (single/combined) to use in the measurement reports is broadcast on SI2quater. Measurement Information message is also updated to include the choice of combined quantity reporting by the same parameter. A second threshold value, FDD_REPORTING_THRESHOLD_2 is introduced in both messages to facilitate the prioritizing of measurements as described in section 2.1.

1.2.2 Proposed implementation in specification for Packet-switched connection

In the Packet Measurement Report (PMR) there is a possibility to add the new parameter FDD_REP_QUANT_COMBINED at the end of the message in the Rel-5 additions. 

Packet Enhanced Measurement Report (PEMR) has similar structure as EMR. Thus a new message type, Packet Enhanced Measurement Report type 2 (PEMR2), is created. The structure of the new message is the same for the new EMR2 message, i.e. including N_REPORTS and FDD_REP_QUANT_COMBINED in the bitmap part. However, the detailed use of the bitmap is slightly different, so alternative implementation could be considered (see section 2.3.2).

Corresponding ordering of Combined quantity reporting is included in the Packet Cell Change Order and in Packet Measurement Order with the parameter FDD_REP_QUANT_COMBINED. The network broadcast which type of reporting it wants (single or combined) in PSI3quater and PSI5. 

1.3 Alternative implementations

1.3.1 Existing EMR/PEMR content in new message types

A simplification of the present proposal is to use EMR and PEMR content as they are but put them into new message types to indicate that combined report is used for reported FDD cells. The drawback is that we still have limitations for any new parameters.

1.3.2 Release dependent addition of parameter

The proposal above are based on the interpretation that it is not possible to add any new parameters in Enhanced measurement reports. The new EMR2/PEMR2 messages are introduced to eliminate this restriction. However, different interpretations of the existing specification have been received. An alternative approach is to add release-dependent additions in the EMR/PEMR reports in the following way:

	<Enhanced Measurement report> ::=

< RR short PD : bit >





-- See 3GPP TS 24.007

< Message type : bit (5) >




-- See 10.4

< Short layer 2 header : bit (2) >


-- See 3GPP TS 44.006

< BA_USED : bit >

< 3G_BA_USED : bit >

< BSIC_Seen : bit >

< SCALE : bit >



	{ 0 | 1 < Serving cell data : < Serving cell data struct >> }

{ 1 < Repeated Invalid_BSIC_Information : < Repeated Invalid_BSIC_Information struct >> } ** 0

{ 0 | 1 { 0 | 1 < REPORTING_QUANTITY : bit (6) > }**}
-- bitmap type reporting

{ null | L

| H
-- Additions for Rel5
     { 0 | 1 < REP_QUANT_FORMAT> }

}
< spare padding > ;



	< Serving cell data struct > ::=

< DTX_USED : bit >

< RXLEV_VAL : bit (6) >

< RX_QUAL_FULL : bit (3) >

< MEAN_BEP : bit (5) >

< CV_BEP : bit (3) >

< NBR_RCVD_BLOCKS : bit (5) > ;



	< Repeated Invalid_BSIC_Information struct > ::=
< BCCH-FREQ-NCELL : bit (5) >
< BSIC : bit (6) >
< RXLEV-NCELL : bit (6) > ;




This possibility may already exist for PEMR, as this type of modification was used for introduction of additional parameters for Iu mode, but this need to be confirmed. 
If this solution is possible in both EMR and PEMR, no new message type is needed. Comments from GERAN regarding this possibility are appreciated.
Remaining changes will be the same as in the proposal in chapter 2.2.

1.4 Compatibility issues

The proposed new EMR2 and PEMR2 are assumed to be used by MS supporting UTRAN FDD from Rel-5 in a network supporting the 3G Additional Measurement Parameters and/or the GPRS 3G Additional Measurement Parameters options from Rel-5. It is then up to the network to decide which format to use in the report (combined or single). But in addition these MS need to support the existing Measurement reporting and (P)EMR to work properly in legacy networks. A legacy MS would use existing reports in legacy networks and in networks supporting the combined reporting option and neglect the new parameter according to normal release dependence rules. 

Conclusions

Two options are proposed for circuit-switched and network-controlled packet switched mode:

1) Introduction of threshold limits for non-reported quantity to reduce the risk of reporting and selection of less appropriate FDD cells 

2) Introduction of reporting both CPICH EC/No and RSCP parameters in a combined quantity format in the same measurement report. This option performs the same task as option 1 with some additional features. It may be used as an addition to option 1 or separate.

The proposed option 2 is to introduce the possibility to report a combination of CPICH Ec/No and CPICH RSCP measured during the same measurement period in the same report. The additional benefits are:

· Enhanced possibility for the network to choose best UTRAN FDD cell when more than one is available.

· Network controlled handover can use the information to choose best available cell for more demanding applications, e.g. video telephony or based on QoS. 

· The reporting of the two UTRAN FDD parameters for CPICH is based on the same measurement period, implying good correlation. This may be utilized for tuning the network for optimized performance based on network statistics.

The choice of parameter/quantity or combination of quantity is signaled by the network in broadcast or directly to the MS on SACCH/PACCH/PCCCH. The reported format is indicated in the measurement reports (combined or single quantity) from the MS. The explicit indication implies that the capability of combined quantity reporting need not be signaled. 

Since the additional complexity of option 2 is estimated to be small compared to the benefits, it is proposed to include both options according to the CRs in [11] – [15].
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