3GPP TSG-RAN WG1 Meeting #102-e	R1-2006681
eMeeting, August 17th – 28th, 2020

Agenda Item:	8.1.2.3
Source:	Ericsson
Title:		On beam management enhancements for simultaneous multi-TRP transmission with multi-panel reception
Document for:	Discussion

1	Introduction
The WID [1] objective 4 states a task for evaluating (and, if needed, specifying) enhancements of NR CSI in two parts:
2. [bookmark: _GoBack]Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
c. Evaluate and, if needed, specify beam-management-related enhancements for simultaneous multi-TRP transmission with multi-panel reception

2	Discussion
In Rel-17, potential enhancements to group based beam reporting to ensure simultaneous multi-TRP transmission with multi-panel reception is included in the WID.  It should be noted that simultaneous multi-TRP transmission with multi-panel reception can enable NC-JT in FR2.  An example is shown in Figure 1, where a PDSCH is sent to a UE over two TRPs, with each TRP transmitting 2 layers.  In this case, by transmitting PDSCH over two TRPs to the UE, the peak data rate to the UE can be increased as up to 4 aggregated layers from the two TRPs can be received by the UE.
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[bookmark: _Ref47652081]Figure 1.  FR2 NC-JT using simultaneous multi-TRP transmission with multi-panel reception


In NR, when a UE is configured with higher layer parameter groupBasedBeamReporting set to ‘enabled’, the UE will report either two different CRIs or two different SSBRIs in a single reporting instance for each report setting.  The two CRIs or two SSBRIs are chosen such that the corresponding CSI-RS and/or SSB resources can be received simultaneously by the UE.    
Figure 2 shows an example scenario illustrating simultaneous multi-TRP transmission with multi-panel reception at the UE.  In this example, NZP CSI-RS resources #1 and #2 are transmitted from TRP1 and NZP CSI-RS resources #3 and #4 are transmitted from TRP2.  The UE is equipped with two panels.
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[bookmark: _Ref47648533]Figure 2.  an example scenario illustrating simultaneous multi-TRP transmission with multi-panel reception

In the above example, if the UE uses the existing group based beam reporting in NR (i.e., when groupBasedBeamReporting is enabled), the UE may choose the two CRIs to be reported in one of the following ways:
· Case 1:  both CRIs correspond to TRP1 (e.g., NZP CSI-RS resources #1 and #2 are chosen by the UE)
· Case 2:  both CRIs correspond to TRP2 (e.g., NZP CSI-RS resources #3 and #4 are chosen by the UE)
· Case 3:  one CRI corresponds to TRP1 and the other CRI corresponds to TRP2 (e.g., NZP CSI-RS resources #1 and #3)

If UE reports the two CRIs according to either Case 1 or Case 2, then both beams reported correspond to the same TRP. In Cases 1 and 2, simultaneous multi-TRP transmission is not possible.  Case 3 allows simultaneous multi-TRP transmission as the two beams reported correspond to different TRPs.
Hence, the existing group based beam reporting does not necessarily ensure simultaneous multi-TRP transmission with multi-panel reception. Without simultaneous multi-TRP transmission with multi-panel reception, up to rank4 reception in FR2 may not be attained.  The main problem to be addressed is here is then “how to ensure that we can receive up to rank 4 in FR2” ?  
NR Rel-15/16 group based beam reporting does not necessarily ensure simultaneous multi-TRP transmission with multi-panel reception which means that reception of up to 4 layers may be always be ensured in FR2.
Hence, we propose to study enhanced group based beam reporting to ensure simultaneous multi-TRP transmission with multi-panel reception.  The baseline for the comparison can assume group based beam reporting supported in NR Rel-15/16.

[bookmark: _Toc1143337][bookmark: _Toc47740000] Study enhanced group based beam reporting to ensure simultaneous multi-TRP transmission with multi-panel reception (with up to 4 layers in FR2).

 


3	Conclusion
Based on the discussion in the previous section, we make the following observation and proposal:
Observation 1	NR Rel-15/16 group based beam reporting does not necessarily ensure simultaneous multi-TRP transmission with multi-panel reception which means that reception of up to 4 layers may be always be ensured in FR2.

Proposal 1	Study enhanced group based beam reporting to ensure simultaneous multi-TRP transmission with multi-panel reception (with up to 4 layers in FR2).
[bookmark: _In-sequence_SDU_delivery]
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