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1	Introduction
In this contribution we provide discussion on the OTA demodulation testing scope for BS equipped with 4 and 8 demodulation branches (i.e. 4Rx and 8Rx). 
2	Discussion
Based on offline discussion during RAN4#88bis, an issue of the OTA demodulation testing of the BS equipped with 4 or 8 demodulation branches (i.e. 4Rx and 8Rx, respectively) has been raised. 
NOTE: Whenever the "RX antennas" term is used for the radiated performance requirements description, it shall refer to the demodulation branches (i.e. not physical antennas of the antenna array).
In case of conducted testing, all the demodulation branches available at the BS under test ca be used during the test, e.g. in case of 8Rx BS the conducted test is based on 8 independent paths for the signal generators. 
In case of OTA demodulation testing, it was identified that OTA test setup have to be limited to the number of supported polarizations (1 or 2). Therefore, it was agreed that for Rel-15 OTA demodulation testing can be performed with up to two demodulation branches (no spatial diversity is considered for the OTA testing, no channel emulation within the chamber, etc.). 
Therefore, question arises how to test BS type 1-O or BS type 2-O, when more than two demodulation branches are available, i.e. 4Rx BS, or 8Rx BS. The concern is how to reassure that all the demodulation branches perform as intended. There are some alternatives available: 
· Option 1: as the OTA demodulation testing is limited to two demodulation branches, the OTA demod testing can be done sequentially for pairs of the demodulation branches, until all the available demodulation branches are tested for all the considered BS demod tests. For this approach one major disadvantage was identified: 
· This approach would lead to an exploding amount of testing. Therefore this option is proposed to be discarded from the discussion. 
· Option 2: during previous meetings, another approach brought to the discussion was random selection of two demodulation branches for the testing.  This approach has the following disadvantage: 
· This approach would not solve the original concern raise in this contribution, i.e. in case or 4Rx and 8Rx BS, there would be only two out of 4/8 demodulation branches tested.
· It would be required to somehow specify the “random selection” process, which would be an unnecessary complication of the test specification. 
· Option 3: for the set of BS demodulation requirements applicable for DUT (i.e. based on set of supported channel bandwidths and SCS’) apply test partitioning among the pairs of the demodulation branches, 
· e.g. in case of PUSCH testing for 8Rx BS supporting CHBW of 10, 15, 20, 25, 30, 50, 60, 70, 80, 100 MHz, the following example test cases mapping presented in Table1 below can be used to provide test scope coverage for all the available demodulation branches.
· In case of potential standardisation of this approach, the wording shall be as general as possible, not introducing and schemes to the test spec, just the principle of the test coverage partitioning among the demodulation branches. To achieve this the following wording can be considered for the General part in clause 11:
· e.g. “In case of BS equipped with more the two demodulation branches, for test cases planned for all the supported CHBW and SCS, all the available demodulation branches shall be considered during OTA testing in order to reassure performance of all the demodulation branches without the need for running the same tests for multiple demodulation branch pairs”. 

Table 1
	BS channel bandwidth [MHz]
	Sub-carrier spacing [kHz]
	Demodulation branches pairs to be tested for the sub-set of requirements

	
	
	

	10
	15
	#1, #2

	15, 20
	
	#3, #4

	25
	
	#5, #6

	30
	
	#7, #8

	50 
	30
	#1, #2

	
	60
	#3, #4

	60
	
	#5, #6

	70
	
	#7, #8

	80
	
	#1, #2

	100
	
	…



NOTE: the presented selection of CHBW and SCS is unrelated to any implementation and is as example.
· Option 4: keep the current approach as is, i.e. do not over-specify the OTA demodulation testing in RAN4 and leave this aspect to be decided among the vendor and operator, as per case-by-case.  
Besides the OTA BS demodulation testing, one shall notice that the issue discussed here for BS demod is also applicable to most of the OTA Rx testing, where the demodulation branch is required to obtain the throughput. Extension of this discussion to the RF testing is FFS and shall be discussed in the RF session.
Based on the above discussion, few proposal are proposed to trigger the discussion:  
Proposal 1: do not multiple the amount of OTA testing in order to provide test coverage for all the demodulation branches.  
Additionally, in order to reassure fair and transparent performance evaluation, the following can be considered: 
Proposal 2: selection of the pair of demodulation branches shall not be based on manufacturer declarations. 
Proposal 3: in case of OTA demodulation testing, all the demodulation branches not selected for the testing shall be switched OFF, to reassure fair performance evaluation.
3	Conclusions
Based on the above discussion, it is proposed to trigger the discussion on the above proposals in RAN4 and collect view from interested companies. 
In case of possible conclusions, it is proposed to trigger related WF, or to draft related TPs during the RAN4#88 meeting: 
- TP to TS 38.141-2, and if possible
[bookmark: _GoBack]- TP to TS 37.145-2.  
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