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Introduction
In the last RAN plenary meeting TSG RAN 54 document [1] introduced the discussion on the support of SFBC+FSTD on PBCH (4tx antennas). This feature is mandatory to be used by idle mode UEs when 4 transmit antennas are used by the eNodeB. If the feature is not supported, the UE cannot access the cell when 4 Tx eNodeB are used.
If this feature is not correctly supported by some UEs in the network, the activation of a 4 tx would imply that these UEs won’t be able to access the cell anymore.

In TSG RAN 54 The LS in [2] was agreed where TSG RAN tasks RAN 4 and RAN 5 as follows:

TSG-RAN requests RAN4 and RAN5 to identify if there is sufficient test coverage to verify whether the UE can connect to the LTE cell/network when 4 CRS ports are operated by the eNode B in the cell, and report back to TSG-RAN at RAN#55.
Note: This does not include dynamic switching of the number of CRS ports used.

In the following we review the test coverage in RAN 4 and we propose a way forward in order to make sure that this mandatory feature is supported in the UE. 

Discussion
In the current version of 36.101 [3] the following performance requirements are included:

8.6	Demodulation of PBCH	111
8.6.1	FDD	111
8.6.1.1	Single-antenna port performance	111
8.6.1.2	Transmit diversity performance	112
8.6.1.2.1	Minimum Requirement 2 Tx Antenna Port	112
8.6.1.2.2	Minimum Requirement 4 Tx Antenna Port	112
8.6.2	TDD	112
8.6.2.1	Single-antenna port performance	112
8.6.2.2	Transmit diversity performance	113
8.6.2.2.1	Minimum Requirement 2 Tx Antenna Port	113
8.6.2.2.2	Minimum Requirement 4 Tx Antenna Port	113

These set of requirements cover the demodulation of MIB/PBCH in case of single antenna transmission and with transmit diversity with 2 or 4 antennas.
However these requirements are today not included in the RAN5 conformance test specification TS36.521-1 chapter 8.6. 

Introducing this particular test in RAN5 would require the definition of a new test mode in the UE to verify the PBCH and possibly D-BCH performance.

In should be noted that in general PDSCH tests are run in such a way that the UE first have to set up the connections and then start demodulating the PDSCH.

In order to overcome the above mentioned problem in a timely manner we propose, in a companion document in RAN 5, to mandate the use of 4 transmit antenna in the test configuration starting from the beginning of the PDSCH performance test with 4Tx antenna.  
The UE will need to read MIB and SIB by considering 4 tx antennas and in particular with SFBC+FSTD prior to demodulating the PDSCH. The initial set up of the connection is performed in ideal conditions (AWGN conditions). 

By considering this methodology PBCH and D-BCH would be tested in a functional manner only but sufficient to make sure that the UE is able to demodulate SFBC+FSTD on those channels in a timely manner. 
This proposal would not affect RAN 4 specification and can be done directly in TS36.521-1. Hence no specific proposal is made for RAN 4. The corresponding detailed proposal is provided in [4].

However we acknowledge the fact that in the future possible new test cases may need to be introduced  in RAN 4 specifications in order to extend the test coverage and in particular to make sure that performance requirements are defined for MIB and SIB under more realistic channel conditions (fading conditions).
 
In order to perform the initial cell selection the UE needs to read MIB and at least SIB1. 
In order to extend the test coverage without defining a new test mode in the UE, the current intra-frequency SI reading requirements using autonomous gaps (i.e. Identification of a new CGI of E-UTRA cell with autonomous gaps) defined in TS 36.133 (sections 8.1.2.2.3 and 8.1.2.2.3 for FDD and TDD respectively), could be extended to cover also 2 and 4 transmit antennas. Currently they are applicable only for 1 transmit antenna.

This alternative solution can be considered as more complete, however may also require more time in RAN 4. In fact as mentioned above while PBCH/MIB performance requirements are already defined in 36.101, the requirements for SIB1 reading are missing from 36.101 and only placeholders are defined in the current specifications as follows.

8.2.1.6	[Control channel performance: D-BCH and PCH] (for FDD)
8.2.2.6	[Control channel performance: D-BCH and PCH] (for TDD)

Hence in order to successfully complete the definition of new tests to extend the current RRM tests for SIB reading, RAN 4 would need to complete D-BCH performance requirements in 36.101 to make sure that side conditions are available for PBCH and D-BCH for the RRM tests with 2 or 4 transmit antennas.

Hence we propose the following:
Proposal 1: Start the discussion on the completion of the requirements for D-BCH and PCH for TDD and FDD in the context of Release 11.

Proposal 2: Extend the current intra-frequency SI reading requirements using autonomous gaps (i.e. Identification of a new CGI of E-UTRA cell with autonomous gaps) defined in TS 36.133 to cover also 2 and 4 transmit antennas. 
 
Proposal 3: it is proposed that RAN 4 sends an LS to RAN 5 to inform about the agreements  reached.

Conclusions
In this document we have discussed the support of SFBC+FSTD on PBCH (4tx antennas).
The following approach is proposed as a way forward:
In order to provide an initial test coverage in a timely manner RAN 5 could mandate the use of 4 transmit antenna in the test configuration starting from the beginning of the PDSCH performance test with 4Tx antenna. 
Moreover in order to address the problem mentioned in [1] in RAN 4 we propose the following, noting that the this work may require some meeting cycles before coming to final agreements.
The proposals are defined in the context of Rel-11.

Proposal 1: Start the discussion on the completion of the requirements for D-BCH and PCH for TDD and FDD in the context of Release 11.

Proposal 2: Extend the current intra-frequency SI reading requirements using autonomous gaps (i.e. Identification of a new CGI of E-UTRA cell with autonomous gaps) defined in TS 36.133 to cover also 2 and 4 transmit antennas. 
 
Proposal 3: it is proposed that RAN 4 sends an LS to RAN 5 to inform about the agreements  reached.
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