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Introduction
In this contribution, we provide the discussion on the clarification of antenna configurations for 4Rx capable UE.
Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]The 4Rx capable UE may not support 4Rx ports for all the bands. In Rel-15, a proposal regarding mandating NR UE receiver performance assuming 4 receiver antenna ports for certain bands was agreed in [1].
	· [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK12]For NR Bands n7, n38, n41, n77, n78, and n79 the UE shall be equipped with 4Rx ports as a baseline
· Applicability to other NR bands is FFS
· For certain UE types/categories, some exceptions to this requirement may be applicable in future
· [bookmark: OLE_LINK14][bookmark: OLE_LINK11]RRC signalling and ASN.1 coding shall be defined in Release 15 such that supported number of UE Rx antenna ports is indicated from UE to the eNB/gNB.
· “4” shall be the lowest value that is allowed to be indicated.
· The coding shall enable flexibility such that a lower number than 4 could be indicated in the future for the UE types/categories mentioned above as exceptions. 
· UE equipped with 4Rx ports as a baseline shall fulfil all 4Rx demodulation performance requirements defined for downlink data and control
· Fall back to 2Rx shall be allowed to save power
· RRM Requirements will be based on 2Rx
· RLM requirements shall be defined based on both 2Rx and 4Rx
· The proper antenna connection similar to LTE (defined in A.3.8.1 of TS36.133) will be defined to make 2Rx based RRM tests be applicable to NR UE equipped with 4Rx port.
· The baseline Rx antenna port assumption for LTE operation for the UE is as defined in 36 series specifications today


[bookmark: OLE_LINK7]For Bands n7/n38/n41/n77/n78/n79, the UE shall be mandatorily equipped with 4RX ports. So, the UE shall support 4RX ports for these bands. However, the UE is allowed to fall back to 2RX for power saving. Then, the UE shall also support 2RX ports for these bands. It means that the UE supports both 4RX ports and 2RX ports for Bands n7/n38/n41/n77/n78/n79. For other bands, the UE is allowed to be equipped with 2RX ports and only support 2RX ports for these bands.
In TS 38. 133, the single carrier testing principles of antenna connections for 4 Rx capable UEs are defined as follows:
	A.3.6.1.1.2.1	Single carrier tests
For 4RX capable UEs supporting at least one 2RX band, the, all single carrier tests specified in clause A.4 and A.6 except those in A.4.7 and A.6.7 shall be tested on any band where 2RX is supported with the antenna connection specified in A.6.3.1.2.4. For single carrier tests specified in clause A.4.7 or A.6.7, all tests shall be tested with the antenna connection specified in A.3.6.1.1.2.4 for bands where 2RX is supported, and the antenna connection specified in A.3.6.1.1.2.5 for bands where 4RX is supported.
For 4RX capable UEs which do not support any 2RX band, all tests specified in clauses A.4 and A.6 shall be tested using the antenna connection specified in clause A.3.6.1.1.2.5. For radio link monitoring tests, the SNR levels are modified according to table A.3.6.1.1.2.1-1 and table A.3.6.1.1.2.1-2
…


It can be observed that all the NR measurement accuracy tests (in clause A.4.7 or A.6.7) shall be tested with 2Rx antenna connection for bands where 2RX is support, and shall be tested with 4Rx antenna connection for bands where 4RX is support. According to the current definition, due to that both 4RX ports and 2RX ports are supported for Bands n7/n38/n41/n77/n78/n79, all NR measurement accuracy tests need to be tested with 2Rx antenna connection and 4Rx antenna connection separately for Bands n7/n38/n41/n77/n78/n79. 
Observation 1: According to the current definition of single carrier testing principles for 4 Rx capable UEs, there may lead misunderstanding that all the NR measurement accuracy tests need to be tested with 2Rx antenna connection and 4Rx antenna connection separately for bands n7/n38/n41/n77/n78/n79.
The current definition of single carrier testing principles for 4 Rx capable UEs would lead duplicated NR measurement accuracy tests for the bands where the UE is equipped with 4Rx ports. In order to avoiding the misunderstanding, we suggest to update the wording of tests principles and replace the wording ‘bands where 2RX is supported’ by ‘bands where 2RX is supported and 4Rx is not supported’.
Proposal 1: It is suggested to update the testing principles of antenna connection for 4 Rx capable UEs.

Conclusions
This contribution provides the discussion on the clarification of antenna configurations for 4Rx capable UE. The following are provided:
Observation 1: According to the current definition of single carrier testing principles for 4 Rx capable UEs, there may lead misunderstanding that all the NR measurement accuracy tests need to be tested with 2Rx antenna connection and 4Rx antenna connection separately for bands n7/n38/n41/n77/n78/n79.
Proposal 1: It is suggested to update the testing principles of antenna connection for 4 Rx capable UEs.
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