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1. Introduction
In RAN4 #78, there was further discussion on performance requirements of Rel-13 FD-MIMO feature and WF in [1] was agreed. For CSI class B K=1 with W2-only PMI feedback, RAN4 agreed on following. 

· Introduce PMI test case for CSI Class B K=1 with PMI-Config 1
In this contribution, we provide further detail on PMI test configuration for CSI Class B K=1 with W2-only PMI feedback.
2. Discussion
2.1. CSI class B K=1 with W2-only PMI feedback

When CSI class B is configured with K=1 CSI-RS resource, there are two different CSI feedback operation depending on alternativeCodebookEnabledBeamformed-r13 configuration. When alternativeCodebookEnabledBeamformed-r13 is present in CSI-RS-ConfigBeamformed-r13, W2-only PMI feedback is used [2]. Otherwise, legacy 2/4/8 port codebook is used. 
alternativeCodebookEnabledBeamformed
The field indicates whether code book in TS 36.213 [23, Tab 7.2.4-18 to Tab 7.2.4-20] is being used for deriving CSI feedback and reporting for a CSI process. E-UTRAN configures the field only for a process referring to a single RS configuration using non-zero power transmission (i.e a process for which csi-RS-ConfigNZPIdListExt is not configured). Field alternativeCodebookEnabledBeamformed corresponds to parameter alternativeCodebookEnabledCLASSB_K1 in TS36.212 and TS36.213 [22, 23]
Tables below shows newly defined codebook for W2-only feedback. This mode of CSI feedback is used for FD-MIMO scheme with UE specific beamformed CSI-RS. According to RAN1 design, CSI class B K= 1 with W2 only PMI feedback requires UE to implement new CSI feedback functionality. 
· PMI selection based on W2-only codebook which includes selection of port pair and co-phasing based on beamformed CSI-RS observed on CSI-RS antenna ports. 

Proposal 1. CSI requirement for CI class B K=1 with W2-only PMI feedback should verify following UE functionality. 
· PMI selection based on W2-only codebook which includes selection of port pair and co-phasing based on beamformed CSI-RS observed on CSI-RS antenna ports. 

Table 7.2.4-18: Codebook for 
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Table 7.2.4-19: Codebook for 
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Table 7.2.4-20: Codebook for 
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2.2. Channel measurement restriction

According to RAN1 LS on Rel-13 UE feature list [3], channel measurement restriction is listed as feature group 4-5 in EBF/FD-MIMO feature separate from feature group 4-2 for class B CSI reporting. According to [2], channel measurement restriction is configured by RRC parameter channelMeasRestriction-r13. If channelMeasRestriction-r13 is present in CSI-RS-ConfigBeamformed-r13, UE should not average CSI-RS channel measurement over adjacent CSI-RS subframes when deriving CSI feedback. Otherwise, UE can perform channel measurement averaging across adjacent CSI-RS subframes to improve measurement accuracy. Note that RRC signaling for channel measurement restriction is embedded in CSI-RS-ConfigBeamformed-r13 which is used to specify CSI-RS configuration for CSI class B. Therefore, it is natural to assume that channel measurement restriction is a feature that is applicable to only CSI class B. 
Observation 1. Channel measurement restriction is a feature that is applicable to only CSI class B. 

From specification point of view, channel measurement restriction can be configured to either CSI class B K>1 or CSI class B K=1. According to [3], CSI class B K>1 and CSI class B K=1 are two components of feature group 4-2. Since UE should support both K>1 and K=1 if UE supports feature group 4-2, channel measurement restriction can be verified for UE supporting CSI class B in either K>1 or K=1 CSI test. 
Observation 2. Channel measurement restriction can be verified for UE supporting CSI class B in either K>1 or K=1 CSI test. 

According to RAN1 design, channel measurement restriction was introduced mainly to allow CSI-RS resource pooling among multiple UEs when UE specific beamformed CSI-RS is configured. Considering that CSI class B K=1 is targeted for UE specific beamformed CSI-RS, it is desirable to verify channel measurement restriction functionality in CSI feedback test for CSI class B K=1. 
Proposal 2. Verify channel measurement restriction functionality in CSI feedback test for CSI class B K=1. 

2.3. Test framework
PMI test can be considered to verify PMI feedback functionality based on W2 only codebook. In order to verify channel measurement restriction functionality, different precoding can be applied to alternate CSI-RS instance. If UE tries to average CSI-RS channel across adjacent CSI-RS instances, channel measurement will be screwed up. Table 1 shows proposed test configuration. It can be noted that
· Single PMI test with 4x2 antenna configuration and multiple PMI test with 8x2 antenna configuration are considered. 

· 4x2 fading channel with EPA5 low correlation channel is configured for single PMI test and 8x2 fading channel with EVA5 low correlation is configured for multiple PMI test.

· K=1 CSI-RS resource is configured with W2-only PMI feedback. 
· CSI-RS is transmitted every 5 ms. In SF 4, CSI-RS is transmitted according to specification. In SF 9, CSI-RS REs are negated before transmission. 
· Configure PUSCH 3-1 CSI reporting mode for single PMI test and PUSCH 1-2 CSI reporting mode for multiple PMI test. 
· Aperiodic CSI reporting is triggered every 10ms in SF 4. UE should measure CSI feedback based on CSI-RS observed in SF 4 and should not average CSI-RS channel estimation between SF 4 and 9. 
· TM9 Rank 1 PDSCH with fixed MCS is transmitted with follow PMI and random PMI precoding. 

· Test metric is defined as PDSCH throughput ratio between follow PMI and random PMI. 

Proposal 3. Introduce single PMI test with 4x2 antenna configuration and multiple PMI test with 8x2 antenna configuration. 
Table 1. PMI test configuration for CSI class B K=1 with W2-only PMI feedback
	
	Single PMI test
	Multiple PMI test

	System bandwidth 
	10MHz
	10MHz

	Transmission mode
	TM9
	TM9

	Antenna configuration
	4x2
	8x2

	Propagation channel
	EPA5 Low correlation
	EVA5 Low correlation

	Number of CSI-RS resources (K)
	1
	1

	Number of CRS ports
	2
	2

	Number of CSI-RS ports
	4
	8

	CSI-RS periodicity and SF offset
	5/4
	5/4

	CSI-RS resource configuration
	1
	1

	alternativeCodebookEnabledBeamformed
	configured
	configured

	ZP-CSI-RS configuration
	N/A
	N/A

	CSI-RS negation
	Negate CSI-RS REs in SF 9
	Negate CSI-RS REs in SF 9

	CSI reporting mode 
	PUSCH 3-1
	PUSCH 1-2

	Aperiodic CSI feedback trigger periodicity and SF offset
	10/4
	10/4

	PDSCH transmission
	R.44 FDD, rank 1
	R.45 FDD, rank 1

	Precoding
	WB PMI feedback precoding

WB random precoding
	SB PMI feedback precoding

WB random precoding

	Test metric
	PDSCH throughput between follow PMI and random PMI
	PDSCH throughput between follow PMI and random PMI


3. Conclusions

In this contribution, we provided further detail on PMI test configuration for CSI Class B K=1 with W2-only PMI feedback. Our observations and proposals are
Observation 1. Channel measurement restriction is a feature that is applicable to only CSI class B. 

Observation 2. Channel measurement restriction can be verified for UE supporting CSI class B in either K>1 or K=1 CSI test. 

Proposal 1. CSI requirement for CI class B K=1 with W2-only PMI feedback should verify following UE functionality. 

· PMI selection based on W2-only codebook which includes selection of port pair and co-phasing based on beamformed CSI-RS observed on CSI-RS antenna ports. 
Proposal 2. Verify channel measurement restriction functionality in CSI feedback test for CSI class B K=1. 

Proposal 3. Introduce single PMI test with 4x2 antenna configuration and multiple PMI test with 8x2 antenna configuration. 
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