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1. Introduction
Rel-16 NR eMIMO WI is a RAN1 leading WI with below major enhancement in RAN1 area:
· Enhancements on MU-MIMO support
· Enhancements on multi-TRP/panel 
· Enhancements on multi-beam operation
· L1-SINR measurement
· Beam failure recovery for SCell 
· DL/UL beam indication with reduced latency and overhead 
· Enhancement on low PAPR RS
· Enhancement on full Tx power uplink transmission
As agreed in RAN#85, Rel-16 NR eMIMO WI has below work objectives for RAN4 core part and performance part:
· Specify core requirements associated with the items specified by RAN1 [RAN4-Core]  
· Specify RRM requirements
· Identify impact on RF requirements for the reduced PAPR pi/2-BPSK DMRS and, if needed, specify RF requirements 
· Identify impact on RF requirements for the uplink full power transmission and, if needed, specify RF requirements 
· Specify necessary performance requirements for the specified enhancements. [RAN4-Performance]
In this contribution, overview on performance requirements impact for Rel-16 eMIMO WI was provided.
2. Discussion
CSI enhancement for MU-MIMO
An enhanced codebook based on Rel-15 Type II codebook was introduced for Rel-16 eMIMO WI which taking into account the trade-off between performance and overhead.  Also specify an extension of Type II CSI feedback to rank>2.  The enhanced Type II codebook structure consists of frequency domain compression Wf, spatial domain compression W1, and Linear combination W2 : .
New PMI test cases required to verify UE PMI reporting accuracy for enhanced Type II codebook.

Observation 1:  New PMI test cases required for Rel-16 Type II codebook to verify UE PMI reporting accuracy.

DL Multi-TRP/Panel transmission 
In Rel-16, based on an integrated framework of NR system, the detailed objectives for enhancements on multi-TRP/panel transmission are as follows:
· Enhancements on multi-TRP/panel transmission including improved reliability and  robustness with both ideal and non-ideal backhaul:
· Specify downlink control signalling enhancement(s) for efficient support of non-coherent joint transmission
· Specify enhancements on uplink control signalling and/or reference signal(s) for non-coherent joint transmission
· Multi-TRP techniques for URLLC requirements are included in this WI.
Based on RAN1 agreements, below multi-TRP/panel transmission supported in Rel-16:
· Multi-PDCCH based multi-TRP/multi-panel transmission (eMBB)
· Single-PDCCH based multi-TRP/multi-panel transmission (eMBB)
· URLLC enhancements with 4 schemes
Corresponding new PDCCH schemes including TCI state scheduling , HARQ schemes and DMRS port mapping were introduced for multi-TRP/panel transmission. For URLLC enhancement, considering a parallel discussion on introducing Rel-15/Rel-16 URLLC performance requirement is still on-going under Rel-16 URLLC enhancement WI. The test methodology and proper metric is still FFS, we can consider to deprioritize URLLC enhancement requirements under eMIMO WI in initial stage.
Observation 2: New PDSCH performance requirements required for both Multi-PDCCH based multi-TRP/multi-panel transmission and Single-PDCCH based multi-TRP/multi-panel transmission.

Observation 3: Deprioritize URLLC enhancement with multi-TRP/multi-panel transmission which pending on progress on performance requirements of Rel-16 URLLC WI.

Beam management enhancement
Beam management enhancement consists of L1-SINR measurement, Beam failure recovery for SCell and DL/UL beam indication with reduced latency and overhead. All these features were introduced for L1/L2 Beam management optimization and belongs RRM scope.  Even L1-SINR was configured under CSI report structure, similar as L1-RSRP measurement and reporting introduced in Rel-15 NR WI, corresponding measurement period and accuracy requirements for L1-SINR belongs to RRM scope which has already been discussed in Rel-16 eMIMO RRM agenda. 
Observation 4: No performance requirements (demodulation and CSI) impact foreseen for Rel-16 eMIMO Beam management enhancement sub-features including: L1-SINR measurement,  Beam failure recovery for SCell and DL/UL beam indication with reduced latency and overhead.
UL Full Tx power transmission
The objection of full transmission power of UL in the WID of R16 MIMO is to specify enhancement to allow full power transmission in case of uplink transmission with multiple power amplifiers (assume no change on UE power class).  This is related to transmitter side, no impact on receiver side foreseen. 
Observation 5: No performance requirements (demodulation and CSI) impact foreseen for Rel-16 eMIMO sub-feature: UL Full Tx power transmission.
Low PAPR RS
Half PI BPSK modulation was introduced in Rel-15 for data symbols (both DL and UL). In Rel-16, in order to reach same level PAPR as Half PI BPSK modulation data symbols, DMRS enhancement with half PI BPSK sequence was introduced for PDSCH/PUSCH using CP-OFDM waveform and PUSCH/PUCCH using  DFT-S-OFDM.
In eMIMO UE RF agenda, potential impact on UE Tx RF requirements i.e. MPR is on discussion.  From receiver performance requirements perspective, we may need to verify proper BS/UE processing when Rel-16 DMRS sequence configured. Meanwhile there is no performance requirements difference with new or Rel-15 DMRS sequence from receiver baseband processing perspective. If needed, existing BS/UE performance test cases can be reused or replaced with Rel-16 DMRS sequence configuration without requirements and other test parameters modification.
Observation 6: FFS whether PDSCH/PUSCH/PUCCH performance requirements required to verify DMRS sequence enhancement functionality.
Observation 7: If needed, existing BS/UE performance test cases can be reused or replaced with Rel-16 DMRS configuration without requirements and other test parameters modification.

3. Conclusion
In this contribution, the overall impact on performance requirements (demodulation and CSI) for Rel-16 eMIMO WI has been analyzed with a brief summary for potential impact as in table below:
	Sub-items
	BS Demod 
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	UE Demod
	CSI

	Item 1: CSI enhancement for MU-MIMO
	No
	Yes
	Yes

	Item 2: Multi-TRP/Panel transmission
	No
	Yes
	No

	Item3:Beam management enhancement
	Item3a: L1-SINR measurement
	No
	No
	No

	
	Item3b: BFR for Scell
	No
	No
	No

	
	Item3c: DL/UL beam indication with reduced latency and overhead
	No
	No
	No

	Item4: Full TX power UL transmission
	No
	No
	No

	Item5: Low PAPR RS
	FFS
	FFS
	No



Proposal: Work scope of Performance requirements (demodulation and CSI) for Rel-16 eMIMO WI 
· New PMI requirements required for Rel-16 Type II codebook
· New PDSCH performance requirements required to verify DL Multi-TRP/Panel transmission for both single PDCCH based and multiple PCCH  based on transmission
· Deprioritize Multi-TRP/Panel transmission for URLLC pending on progress on performance requirements of Rel-16 URLLC WI.
· FFS whether BS and UE demodulation requirements required for DMRS sequence enhancement
· If needed, existing BS/UE performance test cases can be reused or replaced with Rel-16 DMRS configuration without requirements and other test parameters modification.
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