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Discussion and Decision
1
Introduction
Agreements:
· The following beam grouping criteria are considered:

· A1 (based on Alt 1): Different TRP TX beams reported for the same group can be received simultaneously at the UE. 

· A2 (based on Alt 2): Different TRP TX beams reported for different groups can be received simultaneously at the UE.

· Down selection of the beam grouping criteria by next meeting
· FFS in addition to the above grouping criteria, the following grouping criteria can be considered

· C1 (in combination with A1): Different TRP TX beams reported for different groups cannot be received simultaneously at the UE.

· C2(in combination with A2): Different TRP TX beams reported for the same group cannot be received simultaneously at the UE.

Agreements:
· For beam management with beam group reporting the following quantities should be considered
· the max number of groups supported in the specification M, 

· the max number of Tx beams per group supported in the specification N
· the number of groups to report L 

· the number of Tx beams per group in the report Q

· FFS: UE-specific configuration of the parameters L, Q incorporating UE-capability information

· L = 1, Q = 1 are supported which implies no impact to reporting and indication overhead
· Companies are encouraged to evaluate performance to determine values of M, N, L, Q for the first release of NR 

· Decide on the values of L, M, N, Q supported by the spec to be able to determine impact on reporting and indication overhead 
In this contribution, a special focus is given for different receiver processing options in conjunction with different beam grouping options. 
2
Discussion on Receiver Processing for Beam Grouping
Figure 2 provides an example of per panel and joint over panel RX based processing schemes with two receiver panels. Here, for a sake of simplicity, the details of RF processing as well as FFT processing have been omitted from a receiver. It can be observed that per panel and joint over panel RX processing may be applicable for different use-cases, e.g. per panel based processing for NC-JT COMP and joint RX processing for JT COMP. 
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Figure 1 An example of per panel and joint over panels RX processing options.
Observation 1: Per panel and joint over panel RX processing may be applicable for different use-cases, e.g. per panel based processing for NC-JT COMP and joint RX processing for JT COMP.
3
Simulation Results

In this section, link-level evaluation results on beam grouping schemes with different receiver processing options described in Section 2 are provided. The simulation parameters are summarized in Appendix.

Figure 2 provides a comparison of different receiver panel processing schemes with different beam grouping options. As can be seen, joint over RX panels processing with beam grouping leads to better performance with respect per panel based RX processing. Furthermore, the joint over RX panel processing in conjunction with Alt-1 (RX beam set) outperforms other beam grouping schemes with all rank values.     
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Figure 2 Throughput results of PDSCH with rank 1 and rank 2, 64-QAM and Rc=1/2.
Observation 2: It is benefical to use joint over multiple-panel reception in conjunction with beam grouping for rank values.
Observation 3: Joint over RX panel processing in conjunction with Alt-1 (RX beam set) outperforms other beam grouping schemes with all rank values.     

Proposal 1: Support Alt-1 (RX beam set) based beam grouping with different receiver processing options in NR. 

4
Conclusions
In this contribution, different receiver processing options in conjunction with different beam grouping options have been considered. 
Based on the discussions, the following observations have been made:

Observation 1: Per panel and joint over panel RX processing may be applicable for different use-cases, e.g. per panel based processing for NC-JT COMP and joint RX processing for JT COMP.
Observation 2: It is benefical to use joint over multiple-panel reception in conjunction with beam grouping for rank values.

Observation 3: Joint over RX panel processing in conjunction with Alt-1 (RX beam set) outperforms other beam grouping schemes with all rank values.     

Based on the dicussions, the following proposals have been made:

Proposal 1: Support Alt-1 (RX beam set) based beam grouping with different receiver processing options in NR. 

References
[1] “RAN1 Chairman’s Notes”, 3GPP TSG RAN WG1 Meeting #89, Hangzhou, China, April 2017.
Appendix – Simulation Assumptions

Table 1 Simulation Assumptions 

	Parameter
	Value

	BS antenna (M,N,P,Mg,Ng), (dV,dH)/(dVg,dHg) [λ]
	 (2,4,2,2,2), (0.5, 0.5)/(1.0, 2.0)

	UE antenna (M,N,P,Mg,Ng), (dV,dH)/(dVg,dHg) [λ]
	 (2,2,2,2,2), (0.5, 0.5)/(0.0, 0.0), Θ(mg,ng)=90, Ω(0,1)=Ω(0,0)+180

	BS/UE antenna element radiation pattern
	See Table A.2.1-6 in TR 38.802

	MCS
	64QAM 1/2

	Subcarrier spacing
	60 KHz

	Channel
	CDL A 100 ns, 3 km/h

	Carrier bandwidth
	20 MHz

	Carrier frequency
	30 GHz

	Channel estimation method
	MMSE


