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1. Introduction
Some agreements were reached in previous meetings:
 
[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Agreements:
· Adopt the following for NR reception:
· Single NR-PDCCH schedules single NR-PDSCH where separate layers are transmitted from separate TRPs
· Multiple NR-PDCCHs each scheduling a respective NR-PDSCH where each NR-PDSCH is transmitted from a separate TRP 
· Note: the case of single NR-PDCCH schedules single NR-PDSCH where each layer is transmitted from all TRPs jointly can be done in a spec-transparent manner
· Note: CSI feedback details for the above case can be discussed separately

Agreements:
· For the reception of multiple NR-PDCCHs each scheduling a respective NR-PDSCH where each NR-PDSCH is transmitted from a separate TRP, NR supports:
· The maximum supported number of NR-PDCCHs/PDSCHs is either 2 or 3 or 4
· To be decided next meeting
· FFS signaling (explicit or implicit) of the maximum number of NR-PDCCHs/PDSCHs for a UE, including the case of signaling a single NR-PDCCH/PDSCH

At NR Ad Hoc #2, more agreements were reached:

Agreements:
· The maximum supported number of unicast and dynamically scheduled NR-PDSCHs a UE can be expected to simultaneously receive is 2 on a per component carrier basis in case of one bandwidth part for the component carrier
· FFS in case of two or more bandwidth parts for the component carrier
· FFS the max number of corresponding NR-PDCCHs


In this contribution, we provide our views on multi-TRP & multi-panel transmission.

2. Discussion
In RAN1 #89, there were discussions on the maximum number of NR-PDCCHs/PDSCHs. 

At NR Ad Hoc #2, the following were agreed:
Agreements:
· The maximum supported number of unicast and dynamically scheduled NR-PDSCHs a UE can be expected to simultaneously receive is 2 on a per component carrier basis in case of one bandwidth part for the component carrier
· FFS in case of two or more bandwidth parts for the component carrier
· FFS the max number of corresponding NR-PDCCHs

While the number of PDSCHs a UE can expect for simultaneous reception is decided, it remains to decide the number of PDCCHs or the number of CORESETs a UE needs to monitor to support the simultaneous reception of 2 PDSCHs in a slot.


Simultaneous transmission to a UE in a slot can find some use cases in CoMP (distributed MIMO for example) and mmW transmission under eMBB, and redundant transmission to achieve high reliability for URLCC. 

For eMBB transmission at lower frequencies, it is expected that PDCCHs from two TRPs can be detected with normal reliability at a UE (the TRP with a weaker link can use a high aggregation level to maintain the reliability of PDCCH). At mmW, Rx analog beamforming at UE poses a fundamental limit on the number of PDCCHs transmitted from different TRPs it can search on. 

Concerning PDCCH design, the following is included in the initial draft of TS 38.211:





 A control-resource set consists of  resource blocks in the frequency domain and  symbols in the time domain where  is supported for  only.

[bookmark: _GoBack]It seems for a wideband cell as typically found at mmW, the number of OFDM symbols available for PDCCH is limited to 2. Assume one symbol CORESET is used for each TRP, then supporting more than 2 PDCCHs does not provide benefits in this case due to limit posed by analog Rx beamforming at the UE. 


For URLLC, it may be beneficial to allow multiple PDCCH transmissions of the same control information with time/frequency/space (e.g. from different TRPs) diversity to meet the reliability requirements, until the use case is fully understood and its corresponding solution agreed under the proper agenda item, it should not be used to drive the multi-TRP transmission. 


From that, the maximum supported number of NR-PDCCHs at 2 strikes a good balance between justified use cases, UE complexity and specification effort. We have

Proposal: For the reception of multiple NR-PDCCHs each scheduling a respective NR-PDSCH where each NR-PDSCH is transmitted from a separate TRP, the maximum supported number of PDCCHs is 2.
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In this contribution, we provide our views on Multi-TRP and Multi-panel transmission. We have
 
Proposal: For the reception of multiple NR-PDCCHs each scheduling a respective NR-PDSCH where each NR-PDSCH is transmitted from a separate TRP, the maximum supported number of PDCCHs is 2.
 



[bookmark: _Ref477594619][bookmark: _Ref465946353][bookmark: _Ref433921106]  	

1

oleObject2.bin

image3.wmf
3

CORESET

symb

=

N


oleObject3.bin

image4.wmf
X

N

£

m

 

max,

DL

RB,


oleObject4.bin

image1.wmf
CORESET

RB

N


oleObject1.bin

image2.wmf
{

}

3

,

2

,

1

CORESET

symb

Î

N


