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1. Introduction
During the RAN#97-e meeting a new WID for Rel-18 TRP/TRS was approved as [1]. Many core parts have been listed in the WID such as the NR 2TX configuration, Redcap UE test capability and also the CA configuration as 2nd priority. Hence in this paper we give some initial analysis of these topics for further study.
2. Discussion
The necessary enhancement of the anechoic-chamber based test method are listed below as:
< Topic #2: Anechoic chamber test methodology >
Sub-topic 2-1 single-layer UL MIMO test methods
Issue 2-1-1: Test parameter for single-layer UL MIMO TRP testing
Agreements:
· Further discuss below options in future RAN4 meetings
· Option 1:	DFT-s-OFDM is selected for TRP test of NR 2Tx UEs.
· Option 2:	CP-OFDM is selected for TRP test of NR 2Tx UEs.
· Option 3: both 

Issue 2-1-2: Scope for single-layer UL MIMO TRP testing
Agreements:
· Proposal 1: The overall goal is to enable single-layer UL MIMO TRP for all UEs supporting coherent UE and non-coherent UE capabilities. Test configurations may/may not be the same, FFS.
· Proposal 2: RAN4 further discuss whether UEs with at least one full power PA are in scope or not. Also consider different power classes e.g. PC2 with 26+26 or 26+23.

Issue 2-1-3: Basic assumption for TPMI-based TRP testing
Agreements:
· Proposal 1: TPMI-based TRP measurement (if adopted) can be performed with two antennas transmitting together as 1st priority. Phase impact should be studied.
· Proposal 2: Whether TPMI-based TRP measurement can be performed with individual antenna separately, is FFS.

Issue 2-1-4: Whether TPMI 0~1 should be considered for single-layer UL MIMO TRP testing
Agreements:
· Consider to not adopting TPMI indexes 0 and 1 individually, since these single port antenna schemes are less relevant to 2Tx TRP.

Issue 2-1-5: Proper fixed TPMI index for single-layer UL MIMO TRP testing
Agreements:
·  Whether a single TPMI index can be used to measure TRP in UL MIMO is FFS

Issue 2-1-6: Dynamic TPMI selection for TRP testing
Agreements: 
· FFS whether define a methodology to optimize EIRP based on TPMI selection

Issue 2-1-7: 2Tx test method applicability (TRP)
Agreements: 
· Applicability of TPMI-based TRP testing (if adopted) should be defined.

Issue 2-1-8: TRP and TRS test configurations for UE configured with 2Tx
Agreements: 
· RAN4 should further study whether TRP and TRS test methods and requirements should be defined based on the same set of configurations, i.e., 1Tx TRP and TRS, 2Tx TRP and TRS. FFS applicability of test methods and requirements



Currently the UE maximum output power is selecting the MPR=0 configuration and hence for the general conducted test configuration as specified in TS 38.521-1 sub-clause 6.2.1.4.1 and corresponding table 6.2.1.4.1-1, only DFT-s-OFDM is selected for UE MOP test uplink configuration. 
Observation 1: General UE MOP requirement uplink configuration only consider the DFT-s-OFDM with 0 MPR.
Furthermore, with the latest version of TS 38.521-1 v17.6.1 which is approved in October, the test configuration is quite clear that only DFT-s-OFDM will be tested which is quite aligned with observation 1 for general cases.
[image: ]
Observation 2: The ULFPTx of TS 38.521-1 has already specified the uplink configuration.
Hence it is proposed to follow the TS 38.521-1 test configuration for ULFPTx and correspondingly that only DFT-s-OFDM will be tested.
Proposal 1: To follow the uplink configuration of TS 38.521-1 sub-clause 6.2D.1.4.1.
Secondly, the scope of single-layer UL MIMO TRP testing has been discussed and the PA configuration is raised as whether one full power PA should be considered or not. From our understanding, a PC2 UE can be achieved with the specific power class by 2 antenna or 1 antenna based on the UE capability and implementation. In this case, how the UE achieve the PC2 is for UE implementation and the PA configuration should not be an issue to be considered. The current 1 layer 2 antenna transmission scope is quite clear with two parts as: first, only 1 layer and second, 2 antenna port is activated. 
Proposal 2: Not to consider the PA configuration for the scope.
For the TPMI-based TRP testing, currently the TPMI index has been discussed and we are trying to use the TPMI as “control” of UE transmitting with one antenna or two antenna. However, currently the definition of antenna port of RAN1 specification is more like a logical definition and it is used for MIMO layer discussion. With the full-coherence/partial-coherence/non-coherence of the two antenna port different TPMI index can be reported to network. However, this antenna port does not directly means the UE physical antenna. For example, a TMPI index=0 for 1 layer two port UL MIMO does not mean the first physical antenna port of the UE is transmitting while the second antenna port of the UE is not transmitting. The exact mapping of MIMO logical antenna port to UE physical antenna port depends on UE implementation, i.e. some technology as virtual antenna port might be used. 
Observation 3: The TPMI index is for MIMO logical antenna port and the mapping from logical antenna port to UE physical antenna port depends on UE implementation.
In this case, when configured with specific TPMI index for PUSCH configuration, how to guarantee the UE transmitting with 2 physical antenna still needs to be studied and verified.
3	Conclusions
In this paper, we give further discussion on the anechoic chamber test methodology, the observations and proposals are captured as below:
Observation 1: General UE MOP requirement uplink configuration only consider the DFT-s-OFDM with 0 MPR.
Observation 2: The ULFPTx of TS 38.521-1 has already specified the uplink configuration.
Proposal 1: To follow the uplink configuration of TS 38.521-1 sub-clause 6.2D.1.4.1.
Proposal 2: Not to consider the PA configuration for the scope.
Observation 3: The TPMI index is for MIMO logical antenna port and the mapping from logical antenna port to UE physical antenna port depends on UE implementation.
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Table 6.2D.1.4.1-2: Test Configuration Table for uplink full power transmission (ULFPTXx)

Initial Conditions
Test Environment as specified in TS 38.508-1 Normal, TL/VL, TL/VH, TH/VL, TH/VH
[5] subclause 4.1
Test Frequencies as specified in TS 38.508-1 Low range, Mid range, High range
[5] subclause 4.3.1
Test Channel Bandwidths as specified in TS Lowest, Mid, Highest
38.508-1 [5] subclause 4.3.1

Test SCS as specified in Table 5.3.5-1 Lowest, Highest
Test Parameters
Test ID Downlink Configuration Uplink Configuration
N/A for maximum output Modulation (NOTE 2) RB allocation (NOTE 1)
1 power test case DFT-s-OFDM PI/2 BPSK Inner Full
2 DFT-s-OFDM PI/2 BPSK Inner 1RB Left
3 DFT-s-OFDM PI/2 BPSK Inner 1RB Right
4 DFT-s-OFDM QPSK Inner Full
5 DFT-s-OFDM QPSK Inner 1RB Left
6 DFT-s-OFDM QPSK Inner 1RB Right

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2: DFT-s-OFDM PI1/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.





