3GPP TSG RAN WG1 Meeting #82bis

R1-155871
Malmö, Sweden, 5th - 9th October 2015
Agenda item:
7.2.4.3.2
Source:
InterDigital

Title:
On Class B CSI reporting schemes
Document for:

Discussion/Decision
1
Introduction
In RAN1 #82, the followings were agreed for the Class B CSI reporting schemes [1]:

Agreements:
· CSI reporting with PMI

· A CSI process can be configured with either of two CSI reporting classes, A or B (FFS: both A and B): 

· Class A, UE reports CSI according to W=W1W2 codebook based on {[8],12,16} CSI-RS ports

· Class B: UE reports L port CSI assuming one of the four alternatives below

· Alt.1: Indicator for beam selection and L-port CQI/PMI/RI for the selected beam. Total configured number of ports across all CSI-RS resources in the CSI process is larger than L.

· Alt.2: L-port precoder from a codebook reflecting both beam selection(s) and co-phasing across two polarizations jointly. Total configured number of ports in the CSI process is L.

· Alt.3: Codebook reflecting beam selection and L-port CSI for the selected beam. Total configured number of ports across all CSI-RS resources in the CSI process is larger than L.

· Alt.4: L-port CQI/PMI/RI. Total configured number of ports in the CSI process is L. (if CSI measurement restriction is supported, it is always configured)

· Note: A “beam selection” (whenever applicable) constitutes either a selection of a subset of antenna ports within a single CSI-RS resource or a selection of a CSI-RS resource from a set of resources

· Note: The reported CSI may be an extension of Rel.12 L-port CSI

· Details such as possible values of L are FFS

· Further down-selection/merging of the four alternatives is FFS

· Study further for CSI measurement restriction

In this contribution, we evaluate the performance of alternatives of the Class B CSI reporting schemes.
2
Evaluation Results
Four class B alternatives have been agreed in the previous RAN1 meeting which may be categorized into two groups such as explicit signalling of the preferred elevation beam and implicit signalling from the measurement restriction. The explicit signalling based alternatives (i.e. Alt-1/2/3) may require higher CSI-RS overhead since a UE may be able to measure a preferred elevation beam from the CSI-RS. On the other hand, the Alt-4 may require unnecessary CSI feedback overhead assuming that an eNB changes elevation beam over time and a single elevation beam is used at a time for CSI-RS.

Assuming that a CSI for a preferred elevation beam is reported every X [ms], the duty cycle of the CSI reporting for Alt-4 should be much shorter than that for Alt-1/2/3. In another word, if the CSI reporting duty cycle is Y [ms], the Alt-4 updates CSI for the preferred elevation beam less often than the other alternatives, thus taking longer time to find out the preferred elevation beam when the transmission mode is configured.
The figures 1 and 2 shows the mean UE throughput performance according to the traffic loading for the Alt-1 and Alt-4, where the TBP is the CSI reporting cycle from a UE. As seen in the figures, given the same CSI reporting cycle is used for both alternatives, the explicit signalling alternatives provide higher performance gain as compared with the measurement restriction.
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Figure 1. Mean user throughput of Alt-1 and Alt-4 according to the traffic loading in 3D-UMa.  
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Figure 2. Mean user throughput of Alt-1 and Alt-4 according to the traffic loading in 3D-UMi.  
It has been observed that a UE reports CSI for non-preferred elevation most of time when the measurement restriction (i.e. Alt-4) is used which seems to be waste of the UE battery consumption and uplink resource. On the other hand, a preferred elevation beam index with its associated CSI seems to be efficient although the preferred elevation beam is not changed frequently since additional few bits for BI in each CSI reporting doesn’t seem to increase feedback overhead significantly.

Proposal: an explicit indication of preferred elevation beam (e.g. BI) is supported for class B CSI reporting.
3
Conclusion
In this contribution, we evaluated and discussed the alternatives of class B. From the discussions and observations, we propose following:
Proposal: an explicit indication of preferred elevation beam (e.g. BI) is supported for class B CSI reporting.
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Annex

Table A. System Level Simulation Assumptions

	Parameter
	Assumption

	Network layout
	7-site 21-cell wraparound

	Channel model
	3D Urban Macro (3D-UMa) 2 GHz ISD 500

3D Urban Micro (3D-UMi) 2 GHz ISD 200

	eNB antenna configuration
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 for UE specific elevation BF.  
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spacing in H,
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 spacing in V,  cross-polarization (X-pol)

	UE antenna configuration
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 cross-polarization, 0o/90o

	UE attachment
	RSRP on CRS port 0

	CSI-RS configuration
	Alt-1: 

   K=4, N_1,2,3,4 = 8 ports NZP CSI-RS configuration

Alt-4:

   K=1, N_1=8 ports NZP CSI-RS configuration

   4 elevation beams multiplexed in time (TDM) 

	CSI reporting period [TBP]
	50, 100, 200 [ms]

	UE-specific elevation beam selection 
	Alt-1: beam index (BI) in each reporting cycle

Alt-4: based on CSI within a time window

Four beams downtilt: [96 99 102 105]            for 3D-UMa/3D-UMi;  

	Number of UEs per cell
	10

	UE distribution
	uniformly dropped

	Traffic model
	non-full buffer FTP model 1, packet size 0.5M bytes 

	Scheduler
	proportional fair (PF)

	Transmission scheme
	SU/MU-MIMO dynamic switching with SU-MIMO feedback, Non-transparent MU-MIMO 

	Codebook
	Rel.10 8Tx codebook 

	Link adaptation
	AMC with OLLA, 10% BLER target 

	Receiver 
	MMSE-IRC, ideal channel estimation, ideal interference  modelling

	Feedback
	PUSCH 3-1, CQI and PMI reporting triggered every 5ms 

	Receiver 
	feedback delay is 5 ms 

	Maximum number of HARQ retransmission
	4


