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1. Introduction
In the RAN plenary #54meeting, the concern on UE support of 4Tx in LTE networks was raised and the corresponding LS “LS on enabling operation of 4 Tx support in LTE networks” was sent to RAN4&RAN5[1]. The actions are 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”
This contribution provides our initial discussion from the aspect of PBCH performance and other channel performance and gives our views for the above actions. 
2. Discussion
From the existing protocol TS 36.101 and TS 36.521, it can be known that many test cases about 4TX are defined and the corresponding minimum requirements are given. These test cases (36.101) are listed as follows:
· PDSCH performance:

1. Transmit diversity performance(SFBC-FSTD), 
2. Open-loop spatial multiplexing performance(large delay CDD), 
3. Single-Layer Spatial Multiplexing performance

4. Multi-Layer Spatial Multiplexing performance 
· PDCCH/PCFICH performance
· PHICH performance
· PBCH  performance
In the TS 36.521, the corresponding conformance tests are defined, including the following cases:
· PDSCH performance

· PDCCH/PCFICH performance
· PHICH performance
For PBCH performance, there is the following suggestion:
“RAN4 will specify the PBCH performance requirements and has recommended that these requirements do not need to be tested.”
For the detailed reasons we can refer to the contribution [2]:
“Due to the absence of feedback from the UE regarding a successful PBCH decode, these requirements may be difficult to test.  However, it is still important that performance requirements are present in RAN4 specifications for possible internal verification by UE manufacturers”
At first glance, it seems that there is no corresponding conformance testing for PBCH, and so maybe there is a risk that UE cannot implement the 4Tx receiver function. But from the functionality aspect, in order to conduct the PDSCH performance conformance test, the system simulator (SS, i.e. eNode B) needs to transmit the common information such as MIB/SIB etc to UE. In that case, UE should firstly be synchronized to SS, and then should correctly decode the PBCH signal to obtain the related information and then PDCCH/PCFICH. Only after that UE can decode the PDSCH. And there exist 4Tx PDSCH (and control channel) tests in TS36.101. From the above description, UE must receive PBCH successfully before it can decode PDSCH in the PDSCH tests. So the functionality of PBCH has been tested implicitly.
The corresponding procedure can refer to TS 36.508.
The above analysis is mainly for UEs in RRC_CONNECTED mode. If a UE is in RRC_IDLE mode, as cell re-selection and RSRP/RSRQ measurement performance as specified in TS 36.133 should be met independently of the BS antenna operation, it can be assumed that UE should be able to work normally with BS operating with 4 antenna ports. 
Observation: As can be seen, the functionality of PBCH has been verified implicitly and it is not necessary to define the extra function test if the test purpose is just to verify whether UE can pass PBCH and access the network when 4Tx is configured.
3. Conclusion

From the above analysis, it is believed that with existing test coveragethe UE can connect to the LTE cell/network when 4 CRS ports are operated by the eNode B in the cell.
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1. Overall Description:

RAN4 would like to thank RAN for their questions on applicability of UE connecting to the LTE cell/network when 4 CRS ports are operated by the eNode B in the cell.
From the existing protocol TS36.101/133, the test cases related to 4Tx are defined and the minimum performance requirements are given. The existing test coverage should ensure that UE implements all related functions correctly such that UE can connect to the LTE cell/network when 4 CRS ports are operated by the eNode B. So RAN4 believes that the test coverage for functionality under the 4 CRS port configuration should be sufficient in RAN4 and no extra test cases should be added.
2. Actions:

RAN4 kindly asks RAN to take into account the above clarifications. 
