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Introduction
In last RAN4 meeting, several parameters for PDSCH demodulation test cases have been discussed have been summarized in WF [1]. In this contribution, further discussed open issues for NR UE demodulation requirements:
· Requirements applicable rules for SA, NSA 
· Requirements applicable rules for FR2 requirements
· Remaining additional test case list
additional Discussion
Requirements applicable rules for SA, NSA 
In last RAN4 meeting, such agreements reached for SA and NSA requirements: 
	· For single carrier SA/NSA Normal demodulation / CSI reporting performance requirements
· Reuse the test case parameters for NSA/SA requirements
· Define same minimum performance requirements for NSA/SA modes
· For NSA requirements define NR requirements only (i.e. no LTE requirements).
· Use noise-free LTE link for NSA mode
· Note: To be confirmed for FR2
· Additional specific EN-DC requirements can be specified after normal requirements finalized.


Considering tight timeline for Rel-15 performance part (only one meeting remaining), we proposed to focus on NR only single carrier requirements in Rel-15 till December this year for SA and NSA.
For NSA EN-DC mode, LTE carrier just provides functionality access for test mode, in order to speed up our work, the LTE configuration defined in TS38.133 A3.7.2 can be considered to be reused.
Proposal1: In Rel-15, for NSA EN-DC operation firstly focused on NR carrier only requirements (no LTE carrier requirements). Meanwhile in later cases, we can consider introduce specific requirements for EN-DC operation for both LTE carrier and NR carrier.
Proposal 2: For NR only requirements, the LTE configuration defined in TS38.133 A3.7.2 can be considered to be reused.
Requirements applicable rules for FR2 requirements
In last RAN4 meeting, such agreements reached for RF impairment modelling in FR2
	· Use the following RF impairments models to define the minimum UE performance requirements for FR2
· Option 1:
· Total TX EVM = [6]% for QPSK/16QAM/64QAM. 
· Total TX EVM = Tx EVM due to phase noise after CPE compensation + remaining Tx EVM
· Phase noise is explicitly modelled for Tx and Rx for alignment simulations. Use phase noise model #2 as defined in TR 38.803 for FR2 demodulation performance tests. 
· Remaining TX EVM in addition to Phase noise is modelled as AWGN: 
· [5]% for CF 24, 29 GHz, 39 GHz, [4]% for CF 52 GHz
· Option 2: 
· Total TX EVM = [6]% for QPSK/16QAM/64QAM. 
· TX EVM is modelled as  AWGN
· No Tx phase noise is modelled
· Phase noise is explicitly modelled for Rx. Use phase noise model #2 as defined in TR 38.803 for FR2 demodulation performance tests. 
· Option 2-1: Rx Phase noise is modelled for requirements definition
· Option 2-2: Rx Phase noise is modelled only to find feasible FRC configuration (i.e. achieve maximum throughput and loss in comparison to scenarios without Rx phase noise is less then 1 dB)
· Other options are not precluded



Nominal, when we define final performance requirements, we will take Rx impairment including PN noise into account to bring impairment results. Meanwhile, we didn’t align impairment assumption between companies since it’s upper to UE implementation hard to align each other which IM margins upper to companies. When we decide proper test applicable rules for FR2 and achievable MCS levels we need to take the impairment loss into account. 
Initial evaluation for residual EVM after PN compensation with current PN model assumption as summarized below:
	Phase noise Model 
TR 38.803 Example 2 model (section 6.1.11)
	EVM [%]

	
	24 GHz
	29.22 GHz
	39 GHz
	52 GHz

	EVM after CPE compensation
	BS side
	1.81
	2.24
	2.94
	3.91

	
	UE side
	4.46
	5.5
	7.24
	9.64



It’s observed that with current PN model assumption, Rx EVM due to phase noise modelling quite larger which even larger than RF TX EVM requirements i.e. (FR2 64QAM Tx EVM = 8%), current model is over-pessimistic than UE real implementation performance.
Based on current Tx RF requirements for FR2 specified in 38.101-2, overall Tx EVM for FR2 64QAM is 8%, (DL/UL 64QAM for FR2 is mandatory in REl-15), which means such requirements applied for all FR2 bands upper to 52GHz or at least upper to 40GHz considering current FR2 bands frequency ranges. In order to evaluate proper IM loss and feasible MCS levels, we provide comparison results with 8%E Rx EVM and without 8% EVM (Tx EVM 6% applied for both cases), evaluation results show below:
To be updated for results
Remaining additional test case list
Currently agreed test case list captured in R4-1811723, based on previously agreements, still remaining test cases need to be introduced covering below scenarios:
· CHBW: 
· FR1 15kHz: 20MHz
· FR2 30kHz: 40MHz, FFS for 100MHz
· FR2 120kHz: 50MHz, 200MHz
· FR2 60kHz: 50MHz
· HST:
· In last RAN plenary, it’s agreed HST performance requirements will be further discussed in TEI15.
· Introducing ZP CSI-RS configurations in part of PDSCH demodulation test case(s)
· Introducing additional PDSCH test cases with following PMI under FR2 120kHz with DDDSU DL-UL configurations
Regarding how to treat above test cases, we want to prioritize the already agreed test cases to meet Rel-15 performance timeline.
Proposal 3: Focused to finalize requirements on agreed test case list at least before Dec 2018, remaining additional test cases can be introduced under TEI-15.  
Conclusion
In this contribution, further discussed open issues for NR UE demodulation requirements:
· Requirements applicable rules for SA, NSA 
· Requirements applicable rules for FR2 requirements
· Remaining additional test case list
Proposal1: In Rel-15, for NSA EN-DC operation firstly focused on NR carrier only requirements (no LTE carrier requirements). Meanwhile in later cases, we can consider introduce specific requirements for EN-DC operation for both LTE carrier and NR carrier.
Proposal 2: For NR only requirements, the LTE configuration defined in TS38.133 A3.7.2 can be considered to be reused.
Observation 1: Additional test case list can be summarized as below:
· CHBW: 
· FR1 15kHz: 20MHz
· FR2 30kHz: 40MHz, FFS for 100MHz
· FR2 120kHz: 50MHz, 200MHz
· FR2 60kHz: 50MHz
· HST:
· In last RAN plenary, it’s agreed HST performance requirements will be further discussed in TEI15.
· Introducing ZP CSI-RS configurations in part of PDSCH demodulation test case(s)
· Introducing additional PDSCH test cases with following PMI under FR2 120kHz with DDDSU DL-UL configurations
[bookmark: _GoBack]Proposal 3: Focused to finalize requirements on agreed test case list in R4-1811723 at least before Dec 2018, remaining additional test cases can be introduced under TEI-15.  
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