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Discussion and decision
Background information
R5-103111 [1] requested RAN5 to have test cases as UE capability audit, in order to check the overall UE capabilities / classmarks for UE of all releases. Considering a number of UE capability tests being available in TS 34.123, RAN5#47 created an AP to MCC TF160 to investigate the existing UTRA FDD UE capability test cases and to determine whether there are gaps in the test coverage. This document includes the result of the investigation and is proposing a possible way forward. UTRA TDD capability test is principally out of the scope in this document.
1.
Outcome of investigation
1.1
Summary of current situation

The UE capability test is covered in the R99 test cases. There are also many test cases in 34.123-1 testing and handling the UE capabilities in Rel-5 or later releases. These test cases have been divided into different groups according to RAN5 WIs of the different Releases. A non-exhaustive list is given below, in order to have a quick picture on the capability test. The missing part of the UE capabilities are also included.
· 8.1.2.1, 8.1.2.7, 8.1.2.11 check the UE capability in R99 in RRC CONNECTION SETUP COMPLETE.

What is missing in the test:

The measurement capability and measurement capability extension in R99 are missing.
The capabilities of Rel-5 and later are not checked.

· 8.1.5.1, 8.1.5.4, 8.1.7.1, 8.1.7.1b, 8.1.7.1c, 8.1.7.1d, 8.1.7.2, 8.1.12 check the UE capability in R99 in UE CAPABILITY INFORMATION.
What is missing in the test in view of the UE capabilities:

The measurement capability and measurement capability extension in R99 are missing.

The capabilities of Rel-5 and later are not checked.

· Support of HS-PDSCH capabilities is checked in the Rel-5 test cases of HSDPA.
What is missing in the Rel-5 test in view of the UE capabilities:

Access stratum release indicator in RRC CONNECTION SETUP COMPLETE and UE CAPABILITY INFORMATION

Support for lossless DL RLC PDU size change
MS GERAN Iu mode Radio Access Capability
· Support of E-DCH capabilities are checked in the Rel-6 test cases of HSUPA
What is missing in the Rel-6 test in view of the UE capabilities:

Access stratum release indicator in RRC CONNECTION SETUP COMPLETE and UE CAPABILITY INFORMATION

Call type

UE capability indication

Device type
Support for System Information Block type 11bis

Support of Handover to GAN
Support of Inter-RAT PS handover
· MBMS capabilities are checked in MBMS test cases in Rel-6.
· The capabilities of various HSPA+ features corresponding to the different RAN5 WIs are checked in Rel-7 or Rel-8 test cases.

What is missing in the Rel-7 test in view of the UE capabilities
Access stratum release indicator in RRC CONNECTION SETUP COMPLETE and UE CAPABILITY INFORMATION

UE Mobility State Indicator

Deferred measurement control reading

Support for System Information Block type 11bis

MAC-ehs support in RRC CONNECTION SETUP COMPLETE and UE CAPABILITY INFORMATION

Support for E-DPCCH Power Boosting
Support for Two DRX schemes in URA_PCH and CELL_PCH

Support for E-DPDCH power interpolation formula

Support of TX Diversity on DL Control Channels by MIMO Capable UE when MIMO operation is active
Slot Format #4 support

Support of PS Handover to GAN

What is missing in the Rel-8 test in view of the UE capabilities:
Access stratum release indicator in RRC CONNECTION SETUP COMPLETE and UE CAPABILITY INFORMATION

Pre-redirection info
Support for CS Voice over HSPA in RRC CONNECTION REQUEST

Support for absolute priority based cell re-selection in UTRAN

Support for cell-specific Tx diversity configuration for dual-cell operation

Target Cell Pre-Configuration

Support of HS-DSCH DRX operation

Support of E-UTRA FDD

Support of Inter-RAT PS Handover to E-UTRA FDD

Support of E-UTRA TDD

Support of Inter-RAT PS Handover to E-UTRA TDD

EUTRA Feature Group Indicators

UE E-UTRA Capability
1.2
Outcomes
We agree with AT&T [1] that none of these tests listed in clause 1.1 can be used to audit the UE entire capability of all Releases. There exist gaps in the capability test coverage.
We have the need to create a single dedicated test case to test UE capabilities of all releases. This TC should be considered as the UE overall capability test, in order to see how far the Releases, features and frequency Bands the UE supports. The TC will not replace the existing TCs. The TC can also help to fill in or correct the hundreds of PICS or PIXIT values concerning the UE capabilities and classmarks.
2.
Methodology of UE capability test
Although the dynamic test behaviours of the UE capability test are quite straightforward some test methodological principles are recommended.
1. The SS should indicate the maximum possible network capabilities in broadcasting system information and other DL test messages as some UE capabilities may depend on the network capabilities. Further questions in terms of system broadcast are described in the next clause.
2. Multiple DL release-branches can be contained in the TC. According to the UE Release indicated in RRC CONNECTION REQUEST, one of the suitable test branches will be applied to the UE. No UL release-branches are required.
3. In RRC CONNECTION SETUP COMPLETE and UE CAPABILITY INFORMATION messages, the UE entire capabilities
· of the release concerned,

· of all releases earlier than that release, and

· of the individual add-on features of the later releases, on the top of that release,

will be checked against PICS / PIXIT declarations.
4. A large number of supplementary UTRA PICS and PIXIT should be introduced and specified in 34.123-2 and 34.123-3 for the purpose of the UE access capability, radio capability, physical channel capability, PDCP capability and multi-mode capability.
5. The UE capability of other technologies (GERAN and LTE) shall be tested when UE is in UTRA cell and reports to UTRAN. However, the supplementary PICS / PIXIT for the UE multi-RAT capability and inter-RAT UE access capability should be specified in 51.010-2, 36.523-2 and -3, but not in 34.123-2. It will ensure the overall consistences across the RAN5 test specifications.
6. We may need also to consider the UE requesting the capability change in connected mode if there is the requirement in the real networks in Rel-7 and later Releases. Currently, we don't have the test coverage in 34.123-1 for it. The document leaves it open as FFS.
7. The TC to be created should be maintained and upgraded, or a new DL branch can be added when each UTRA baseline is upgraded.
3
Open questions
Considering UE capability test is a TC with the single cell (no neighbouring cells configured), it is debatable whether or not the UE capabilities reported depend on the broadcasting network capabilities. The operators and UE vendors can help to answer the following questions.

1. Will lack of broadcasting MIB (CSG Indicator), SIB3 (CSG Identity) and SIB20 affect the UE reporting support of CSG capability?

2. Will lack of broadcasting SIB5 (HSDPA cell indicator and E-DCH cell indicator) affect the UE reporting support of HS-PDSCH and E-DCH capability?

3. Will lack of broadcasting SIB5 (HS-DSCH common system information and common E-DCH system info) affect the UE reporting support of HS-PDSCH in CELL_FACH and support of common E-DCH?
4. Will lack of broadcasting SIB11bis affect the UE reporting support of SIB 11bis?

5. Will lack of broadcasting SIB15 affect the UE reporting support of positioning capability?

6. Will lack of broadcasting SIB19 affect the UE reporting GERAN classmarks and E-UTRA support?
4.
Proposed way forward
Based on the investigation, MCC TF160 recommends to add a single cell test case 8.1.5.7 in 34.123-1 as the signalling audit test case checking the UE overall capabilities of all releases. The TC will fulfil the operators requirement.
Correspondingly, MCC TF160 is preparing a set of CRs for the RAN5#48 meeting.
· R5-104076
Add 8.1.5.7 to an audit of UE capabilities (CR to 34.123-1)
· R5-104077
Add new PICS for UTRA UE capabilities (CR to 34.123-2)

· R5-104086
Add new PIXIT related to UE classmarks (CR to 34.123-3)

· R5-104078
Add new PICS for E-UTRA UE capabilities reported in UTRA cell (CR to 36.523-2)

· R5-104079
Add new PIXIT related to E-UTRA capabilities reported in UTRA cell (CR to 36.523-3)

· GP-101096
Add new PICS for GERAN UE classmarks reported in UTRA cell (CR to 51.010-2)
5.
Decision requested

RAN5 is requested to decide whether the proposal is the correct way forward and the set of CRs submitted are able to be agreed.

6. References
1. R5-103111
Maintaining Traceability of Test Results through Device Classmark and Capability Signalling Audits, source AT&T
Note: This is an update of <R5-104075> and the outcome of <1> revision to this document.
�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.





