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1 Introduction

In RAN#68, the work item “Elevation Beamforming/Full-Dimension (FD) MIMO for LTE” was approved in [1] which aims to specify the enhancements identified for utilizing both elevation and azimuth domains with 2D antenna array. The work plan according to the WID objectives was given in [2] as following:
· 3GPPRAN4#77, November 2015, 1TU 

· Agree working scope and plan for defining UE core/performance requirements to utilize both elevation and azimuth domains with 2D antenna array at eNBs. 

· Identify UE RF/RRM core requirements effect 

· Discuss and identify demodulation and CSI feedback requirements which require changes 

· 3GPPRAN4#78 , February 2016, 2TU 

· Discuss and agree on simulation assumptions for demodulation and CSI feedback requirements. 

· 3GPPRAN4#78bis , April 2016, 2TU    
  
   

· Provide alignment simulation results for demodulation and CSI feedback test cases based on agreed simulation assumption. 

· Discuss demodulation and CSI test cases design. 

· 3GPPRAN4#79, May 2016, 2TU    
  
   

· Provide implementation simulation results for demodulation and CSI feedback test cases based on agreed test cases list. 

·  Agree CR for demodulation and CSI feedback test cases in 36.101 
In this contribution, we discuss the potential impact on RAN4 performance requirements both in UE side and BS side. 
2 Discussion
2.1 BS Performance Requirements
Two different types of CSI reports were supported in LTE-aperiodic report on PUSCH and periodic report on PUCCH. For aperiodic report, since CSI information is transmitted on PUSCH, normally the payload size is not a limited issue. 
In LTE/LTE-A, CSI (RI, PMI, and CQI) for periodic reporting is transmitted on PUCCH format 2/2a/2b which has limited payload size. For FD-MIMO, two CSI classes were introduced-Class A and Class B. For CSI class A, it’s aimed for no-precoded CSI-RS transmission schemes and for 12/16 CSI-RS ports the size of feedback codebook grows accordingly. RAN1 has no decision regarding whether existing PUCCH format 2/2a/2b reused or further enhancement for PUCCH capability i.e. new PUCCH format. However from BS receiver process procedure perspective, there is no change even with new PUCCH format introduced. For CSI class B, it’s aimed for precoded CSI-RS transmission schemes and new reporting content CRI was introduced for k>1 case (k corresponding number of NZP CSI-RS resources). Based on RAN1 agreement, CSI reporting (CRI/RI/PMI/CQI) is reported on PUCCH format 2/2a/2b. 

Based on above analysis, we can conclude no BS performance requirements were needed for FD-MIMO WI in Rel-13.

Proposal1: No eNB performance requirements for EBF/FD-MIMO WI in Rel-13.
2.2 UE Performance Requirements
For FD-MIMO, A CSI process can be configured with either of two CSI reporting classes, A or B (FFS: both A and B). For CSI Class A (No pre-coded CSI-RS based on schemes), UE reports CSI according to W=W1W2 codebook based on {8,12,16} CSI-RS ports. New codebook and PMI construction were designed which aimed for 2D antenna arrays. In order to support 12 or 16 ports, a CSI-RS resource for class A CSI reporting is composed as an aggregation of K CSI-RS configurations (∑k Nk ∈ {12,16}) and either CDM-2 or CDM-4 per CSI-RS resource can be configured for a UE. CSI-RS RE mapping details for CDM-4 is still FFS in RAN1.
New PMI test cases need to be introduced to verify UE PMI estimation accuracy for new codebook design which target for 2D antenna arrays.  Also such PMI test cases can jointly verify new CSI-RS resource design and codebook sub-set restriction.
For CSI Class B (Beam-formed CSI-RS based on schemes), A CSI process is associated with K CSI-RS resources, with Nk ports for the kth CSI-RS resource (K could be >=1). Value K is configured to the UE where K≥1, representing K beams. For K>1 (Cell specific beam-forming), new CSI content CRI (CSI-RS resource indicator) is included in CSI report to select one out of K beams. CRI represents the index of a CSIRS resource within the K configured CSIRS resources. New CSI test case is required to verify CRI estimation accuracy. 
For K=1 (UE specific beam-forming), CSI reporting with PMI-feedback-only based on W2-only feedback for N1 (N1= {1,2,4,8}) ports is supported.
Furthermore, measurement restriction definition was introduced in RAN1:

· For a given CSI process, if MR on channel measurement is ON, then the channel used for CSI computation can be estimated from X NZP CSI-RS subframe(s) up until and including CSI reference resource 
· For a given CSI process with CSI-IM(s), if MR on interference measurement is ON, then the interference used for CSI computation can be estimated from Y CSI-IM subframe(s) up until and including CSI reference resource 
 New CSI test cases need to be introduced to verify UE support MR functionality (both channel part and interference part) which configured by NW for CSI estimation.

Proposal2: New CSI test cases need to be introduced to verify UE supporting different CSI Classes (Class A with new codebook, Class B K=1 with W2-only feedback, and Class B K>1 with CRI reporting).
Propsoal3: New CSI test cases need to be introduced to verify UE supporting MR functionality.
 For PDSCH/control channel, there is no agreement in RAN1 which transmission modes can be supported for different CSI reporting schemes i.e. new TM mode or existing mode TM10 and TM9. Regarding DMRS enhancement, in order to support higher dimensional MU-MIMO, additional ports for DMRS for MU transmission was agreed in RAN1 as shown in below table. 

	Ports for MU transmission 
	OCC 

	Port 7 
	[1 1 1 1] 

	Port 8 
	[1 -1 1 -1] 

	Port 11 
	[1 1 -1 -1] 

	Port 13 
	[1 -1 -1 1] 


For MU-MIMO, new PDSCH demodulation test cases may need to verify UE following new mapping table and the signalling DMRS configuration. 
For PDCCH test, it’s still on discussion in RAN1 whether new DCI format with different payload size will be introduced or not. Generally, new DCI format can be explicitly verified in PDSCH demodulation performance test. From UE implementation and PDCCH reception capability’s point of view, there is no change for introduction of a new DCI format with additional bits. Therefore, there is no need to add test case for control channel.
Proposal4: New PDSCH demodulation test need to be introduced to verify UE supporting DMRS enhancement for MU-MIMO.
Proposal5: No need to introduce control channel performance test cases.
3 Conclusion

In this contribution, we discuss the potential impact on RAN4 performance requirements both in UE side and BS side. And such proposals were given:
Proposal1: No eNB performance requirements for EBF/FD-MIMO WI in Rel-13.
Proposal2: New CSI test cases need to be introduced to verify UE supporting different CSI Classes (Class A with new codebook, Class B K=1 with W2-only feedback, and Class B K>1 with CRI reporting).
Propsoal3: New CSI test cases need to be introduced to verify UE supporting MR functionality.
Proposal4: New PDSCH demodulation test need to be introduced to verify UE supporting DMRS enhancement for MU-MIMO.
Proposal5: No need to introduce control channel performance test cases.
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