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1. Introduction
During RAN4#21bis in Sophia Antipolis initial discussion took place on establishing a work plan for defining RRM requirements for inclusion in TR36.801 [3, 4]. 
This document discusses the approach and framework for RRM requirement specification. Section 2 discusses general issues. Section 3 contains a proposed initial outline for the more fundamental RRM general requirements.

It is proposed that the contents of Sections 2 and 3 in this document are incorporated to TR36.801 [1] to establish an initial framework and some general principles. This should provide some focus on each of the areas identified and enable further progress during forthcoming meetings. A text proposal for this purpose is attached in the annex.
2. General Framework for Specifying and Testing LTE RRM Performance
LTE uses a different air interface than previous 3GPP systems and this is likely to bring in a number of new system-specific issues that will need to be addressed with specific solutions to this technology. However, it is also expected that many of the issues that will need to be resolved in 36.133 can be addressed in the same way as for previous 3GPP technologies.
We propose re-using by default the general framework, existing approaches and concepts from TS25.133 [2] unless there is a genuine difference in LTE that justifies not doing so. The group’s effort will be better spent investigating any novel issues specific to LTE requiring careful study while leveraging on the existence of already proven approaches for those areas with strong similarity with existing technologies.
2.1. RRM General Requirements 

During RAN4#42bis it was agreed to specify general requirements for LTE RRM performance [4]. The specification of a general requirement for LTE neighbour cell measurements and initial cell identification needs to balance the following considerations,

· The scope for the general requirement must be wide enough to cover all possible scenarios.

· The general requirement is not restricted to a specific propagation condition

· The general requirement must enable the design of a small set of representative tests that are used to verify that the general requirement is met. 

2.2. RRM Performance Tests

RRM performance tests must be designed to verify compliance with RRM general requirements. It is proposed that these tests are located in an appendix of the future specification TS 36.133 as in [2]. It is also suggested that test section numbers map directly to the general requirement as in [2]. The following considerations should be kept in mind while specifying these tests:
· Sufficient test coverage must be provided for the general requirement in terms of e.g. number of cells involved, propagation environments, scenario geometry, etc. in order to guarantee adequate system performance. However, no unnecessary tests should be specified.
· The test setup must be kept reasonable in terms complexity and cost. Given that LTE UE’s will have two antenna ports and that some tests like cell identification tests require the presence of a relatively large number of cells the overall element count of tester modulators, fading generators, etc. test complexity can easily get large.
3. LTE RRM General Requirements Proposal
This section proposes the general framework for specifying general requirements for a number of relevant areas as outlined in the proposed RRM work plan in RAN4 #42bis [7], which is still being refined by RAN4. The key general requirements that are expected to be addressed by RAN4 in the forthcoming meetings according to [7] are outlined in the sections below.
3.1. Requirements Applicable to all RRC states

It is proposed that the pass/fail criterion for all RRM tests continues to be based upon 90% pass rate with a 95% confidence interval as in [3].
3.2. General Requirements for RRC_IDLE State
3.2.1. Initial Cell Search

Initial cell search is not specified today for UTRA FDD today for reasons of complexity, interaction with SIM storage etc. It is proposed not to define this requirement for LTE either.
3.2.2. Cell Reselection Delays and Neighbour Cell Measurement Rates in DRX mode

This general requirement should establish measurement rates and cell reselection delays as a function of the DRX cycle periodicity, similar to Table 4-1 in TS25.133. Note that the performance needs to be specified for the following measurement modes:
· LTE intra-frequency

· LTE inter-frequency

· Inter-RAT cells
Cell reselection performance is also influenced by 
· Delays in the LTE RACH procedure to perform cell updates. This will require further study whenever the relevant LTE physical layer specifications allow for this analysis to be performed.

· Time required to acquire BCCH information.

· RRC configuration, parameters related to cell reselection in RRC_IDLE. As far as we understand the current status of progress in RAN2 is not sufficient for a more detailed performance specification.
· Presence or absence of “white/black lists”.

3.3. General Requirements for RRC_CONNECTED State
3.3.1. Cell Identification Definition

It is proposed to define LTE cell identification for the purposes of performance evaluation within RRC_CONNECTED state as the following steps:

1. Synchronise to and identify new cell (at least P-SCH and S-SCH are accessed)
2. Perform at least one measurement

3. Report one event-triggered RRC measurement report to the network according to the relevant event configuration.
The general principle in all cell identification performance requirements for UMTS in TS25.133 is to specify a maximum detection delay in detecting a new cell on a given carrier frequency and a given set of side conditions, such as cell configuration, cell relative signal strengths, etc. It is proposed that the same principles are adopted where possible within the general requirements for LTE cell identification.
Specific requirements will need to be defined for the three possible following cases: no LTE neighbor cell list, “black list” and “white-list” whenever RAN1/2 have concluded discussions in this area.

3.3.2. Intra–frequency Cell Identification
It is proposed that a similar approach as in 25.133 section 8.1.2.2.2 be adopted. The maximum overall delay requirement for cell identification and relevant set of side conditions will need to be determined as a result of further analysis to be performed by the group. Two separate time delay requirements are possibly required:
1. New LTE cells - Delay with which the UE should be able to identify that a new LTE cell is present. 

2. Previously identified LTE cells - Delay with which the UE should be able to identify that a previously identified cell is greater than a threshold and trigger a measurement report based on cell signal strength (e.g. RSRP). A similar concept for “Previously identified” is defined in TS 25.133 as a cell whose level experiences the following variations:

a. The cell level is high enough for the UE to identify the cell

b. The cell level falls significantly to levels below the UE cell identification requirement for up to 5 seconds.

c. The cell level increases again above a level that triggers a measurement reporting event in RRC.
Other factors requiring specification are:

· The minimum number of cells that a UE needs to be able to detect and measure simultaneously also needs to be assessed and specified.

· Any performance relaxation that may be required when inter-frequency or inter-RAT monitoring is enabled.

· Presence or absence of “white/black lists”.

3.3.3. Inter-frequency Cell Identification

It is proposed that a similar approach as in 25.133 section 8.1.2.3.1 is adopted. The overall delay requirement and relevant set of side conditions will need to be determined as a result of the RAN4 RRM performance assessment
Note also that in addition to a similar set of side conditions as for the intra-frequency case, the time delay requirement in this instance needs to be adjusted with the inter-frequency monitoring gap density (i.e. as a function of both gap periodicity and gap duration). The overall detection delay requirement can only be determined once the LTE inter-frequency monitoring gap periodicity and length will have been specified.
The minimum number of cells that a UE needs to be able to detect and measure simultaneously needs to be specified. The presence or absence of “white/black lists” for this case needs to be established.

3.3.4. Inter-RAT Cell Identification

3.3.4.1. GSM Cell Identification
It is proposed to re-use the principles for GSM cell identification requirements from 25.133 specifications. The overall detection delay requirement can only be determined once the GSM monitoring gap periodicity and length will have been specified.
3.3.4.2. UMTS Cell Identification

It is proposed to re-use the principles within TS25.133 specification for 3G inter-frequency monitoring during 3G Cell_DCH (section 8.1.2.3). The overall detection delay requirement can only be determined once the UMTS monitoring gap periodicity and length will have been specified.

3.3.5. Measurement Accuracy Requirements
3.3.5.1. L1 Measurement Period Definition

It is proposed to maintain the same definition for measurement period as in TS25.133. This is defined as the averaging period over which L1 performs a number of measurements. Any measurement reported to L3 is the result of averaging multiple measurements uniformly distributed over the measurement period. The actual number of measurements needs not be specified, it needs to be sufficient to meet the accuracy requirements.

The need for L3 filtering needs to be discussed and agreed as part of these discussions.
3.3.5.2. L1 Reporting Period Definition

L1 reporting period has not been defined in the past for UTRA FDD. The reporting period has been left open to implementation, but it must be sufficient to meet maximum delays in event-triggered measurement reports. We propose to continue along these same lines unless an advantage not to do so is identified.
3.3.5.3. LTE Measurement Requirements

It is proposed that LTE measurement requirements apply only to RRC_CONNECTED state, similarly to UTRA FDD in TS 25.133 section 9, where these requirements are only applicable to Cell_DCH and Cell_FACH. Similar principles to those in TS25.133 section 9 should be adopted unless there are specific issues to LTE requiring different treatment.
Further study is required in order to determine the measurement accuracy requirements and the side conditions associated.
3.3.5.4. UMTS Measurement Accuracy Requirements

In order to avoid problems in future maintenance of 36.133 as the standard evolves it is suggested to cross-reference relevant subsections of 25.133 section 9.1 rather than duplicate these requirements.
3.3.5.5. GSM Measurement Requirements

Similarly to TS25.133 section 9.1.4, it is proposed to cross-reference 45.008 for requirements related to reporting range, mapping and accuracy for GSM RXLEV measurements. 
4. Conclusion

It is proposed that the whole of sections 2 and 3 is incorporated into TR 36.801. Should there be any disagreement in some particular areas the insertion to TR 36.801 should be agreed on a section-by-section basis.

5. References

[1] TR 36.801, “Evolved Universal Terrestrial Radio Access (E-UTRA Measurement, Requirements)”
[2] 3GPP TS 25.133, “Requirements for support of radio resource management”
[3] R4-070396, Motorola, “Proposed LTE RRM work plan”.

[4] RAN4#42bis, Draft secretary report, notes on Ericsson TDoc R4-070406.
6. Annex- Text Proposal for Inclusion in TR 36.801
---- Start of proposed text ----
4
Measurements for RRC_IDLE mode mobility

4.1
RRC_IDLE state
4.1.1
Initial Cell Search

Initial cell search is not specified today for UTRA FDD today for reasons of complexity, interaction with SIM storage etc. It is agreed not to define this requirement for LTE either.

4.1.2
Neighbour cell list

4.1.3
DRX and measurement occasions
This general requirement should establish measurement rates and cell reselection delays as a function of the DRX cycle periodicity, similar to Table 4-1 in TS25.133. Note that the performance needs to be specified for the following measurement modes:

· LTE intra-frequency

· LTE inter-frequency

· Inter-RAT cells

Cell reselection performance is also influenced by 

· Delays in the LTE RACH procedure to perform cell updates. This will require further study whenever the relevant LTE physical layer specifications allow for this analysis to be performed.

· Time required to acquire BCCH information.

· RRC configuration, parameters related to cell reselection in RRC_IDLE. As far as we understand the current status of progress in RAN2 is not sufficient for a more detailed performance specification.

· Presence or absence of “white/black lists”.

4.1.4
UE Measurements
4.1.5
Cell selection / reselection to E-UTRA

4.1.6
Cell reselection to other RAT

4.1.6.1
Cell reselection to UTRAN

4.1.6.2 
Cell reselection to GERAN
5
Measurements for RRC_CONNECTED mode mobility

5.1
RRC_CONNECTED state

5.1.1
RRC_CONNECTED measurement neighbour cell list

5.1.2
Discontinuous Reception (DRX) and Transmission (DTX)

5.1.3
Transmission Gaps
5.2
UE Measurements

5.2.1
Cell Identification Definition

LTE cell identification for the purposes of performance evaluation within RRC_CONNECTED state contains the following steps:

1. Synchronise to and identify new cell (at least P-SCH and S-SCH are accessed)
2. Perform at least one measurement

3. Report one event-triggered RRC measurement report to the network according to the relevant event configuration.

The general principle in all cell identification performance requirements for UMTS in TS25.133 is to specify a maximum detection delay in detecting a new cell on a given carrier frequency and a given set of side conditions, such as cell configuration, cell relative signal strengths, etc. The same principles should be adopted where possible within the general requirements for LTE cell identification.

Specific requirements will need to be defined for the three possible following cases: no LTE neighbor cell list, “black list” and “white-list” whenever RAN1/2 have concluded discussions in this area.
5.2.2
Intra–frequency Cell Identification

A similar approach as in 25.133 section 8.1.2.2.2 should be adopted. The maximum overall delay requirement for cell identification and relevant set of side conditions will need to be determined as a result of further analysis to be performed by the group. Two separate time delay requirements are possibly required:

1. New LTE cells - Delay with which the UE should be able to identify that a new LTE cell is present. 

2. Previously identified LTE cells - Delay with which the UE should be able to identify that a previously identified cell is greater than a threshold and trigger a measurement report based on cell signal strength (e.g. RSRP). A similar concept for “Previously identified” is defined in TS 25.133 as a cell whose level experiences the following variations:

d. The cell level is high enough for the UE to identify the cell

e. The cell level falls significantly to levels below the UE cell identification requirement for up to 5 seconds.

f. The cell level increases again above a level that triggers a measurement reporting event in RRC.

Other factors requiring specification are:

· The minimum number of cells that a UE needs to be able to detect and measure simultaneously needs to be assessed and specified.

· Any performance relaxation that may be required when inter-frequency or inter-RAT monitoring is enabled.

· Presence or absence of “white/black lists”.

5.2.3
Inter-frequency Cell Identification

A similar approach as in 25.133 section 8.1.2.3.1 should be adopted. The overall delay requirement and relevant set of side conditions will need to be determined as a result of the RAN4 RRM performance assessment

In addition to a similar set of side conditions as for the intra-frequency case, the time delay requirement in this instance needs to be adjusted with the inter-frequency monitoring gap density (i.e. as a function of both gap periodicity and gap duration). The overall detection delay requirement can only be determined once the LTE inter-frequency monitoring gap periodicity and length will have been specified.

The minimum number of cells that a UE needs to be able to detect and measure simultaneously needs to be specified. The presence or absence of “white/black lists” for this case needs to be established.

5.2.4 GSM Cell Identification

It is proposed to re-use the principles for GSM cell identification requirements from 25.133 specifications. The overall detection delay requirement can only be determined once the GSM monitoring gap periodicity and length will have been specified.

5.2.5 UMTS Cell Identification

It is proposed to re-use the principles within TS25.133 specification for 3G inter-frequency monitoring during 3G Cell_DCH (section 8.1.2.3). The overall detection delay requirement can only be determined once the UMTS monitoring gap periodicity and length will have been specified.






5.4
Handover to E-UTRA

5.5
Handover to other RAT 

5.5.1
Handover to UTRAN

5.5.2 
Handover to GERAN
6.
Measurements for network optimization and initialization

6.1
UE measurements

6.2
BS measurements

7
Measurements for other RRM purposes

7.1
UE measurements

7.2
BS measurements

8
Measurements for UE positioning

8.1
UE measurements

8.2
BS measurements

9
Reporting Criteria in RRC_CONNECTED state

10

RACH measurements

11 
Timing and signalling characteristics

12
Measurement Performance Requirements
12.1
L1 Measurement Period Definition

It is proposed to maintain the same definition for measurement period as in TS25.133. This is defined as the averaging period over which L1 performs a number of uniformly distributed measurements. Any measurement reported to L3 is the result of averaging multiple measurements uniformly distributed over the measurement period. The actual number of measurements needs not be specified, it needs to be sufficient to meet the accuracy requirements.

The need for L3 filtering needs to be discussed and agreed as part of these discussions.

The L1 measurement reporting period has not been defined in the past for UTRA FDD. The reporting period has been left open to implementation, but it must be sufficient to meet maximum delays in event-triggered measurement reports. We propose to continue along these same lines unless an advantage not to do so is identified.
12.2
LTE Measurement Requirements

It is proposed that LTE measurement requirements apply only to RRC_CONNECTED state, similarly to UTRA FDD in TS 25.133 section 9, where these requirements are only applicable to Cell_DCH and Cell_FACH. Similar principles to those in TS25.133 section 9 should be adopted unless there are specific issues to LTE requiring different treatment.

Further study is required in order to determine the measurement accuracy requirements and the side conditions associated.
12.3
UMTS Measurement Accuracy Requirements

In order to avoid problems in future maintenance of 36.133 as the standard evolves it is suggested to cross-reference relevant subsections of 25.133 section 9.1 rather than duplicate these requirements.
12.4
GSM Measurement Requirements

Similarly to TS25.133 section 9.1.4, it is proposed to cross-reference 45.008 for requirements related to reporting range, mapping and accuracy for GSM RXLEV measurements. 

---- End of proposed text ----
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