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1 Introduction
We think that for following part of the WID corresponding to the agenda item.
	A part of the WID [1]
a. Identify and specify features to improve reliability and robustness for channels other than PDSCH (that is, PDCCH, PUSCH, and PUCCH) using multi-TRP and/or multi-panel, with Rel.16 reliability features as the baseline 


So, we discuss PDCCH reception reliability and PUSCH/PUCCH reliability for blocking issue.
2 Discussion
2.1  PDCCH reception reliability
During Rel16(#99 meeting) following conclusion was made.

#99 meeting
	Conclusion
If the indicated TCI states for multi-TRP operation cannot be received by a UE simultaneously, it is up to UE implementation how to handle this case.


The “multipleCORESET” in TS38.306 indicates that the UE support multiple PDCCH CORET configurations. But it doesn’t indicate whether the UE can receive multiple PDCCH simultaneously.
Rel16 TS38.306(UE capability specification)
	multipleCORESET

Indicates whether the UE supports configuration of more than one PDCCH CORESET per BWP in addition to the CORESET with CORESET-ID 0 in the BWP. It is mandatory with capability signaling for FR2 and optional for FR1.


In our understanding, the conclusion means there is a UE which can’t receive CORESETs from multiple TRPs.
In other word, there is a UE which can’t receive CORESETs using multiple antenna panels simultaneously.

Regarding this issue, the solution up to UE implementation degrades PDCCH reception reliability for the UE.
The UE capability of the simultaneous reception of multiple CORESETs from different TRPs should be reported to the network. When the network knows the UE side capability, the network can allocate two CORESET using TDM manner. RAN1 needs to specify how many symbols as a gap is needed for the TDM manner.
Proposal 1: Specify the UE capability whether the UE can monitor simultaneously two CORESETs using different antenna panels in UE side.
Proposal 2: Specify the gap between two different PDCCH from different TRPs for the UE without simultaneous reception capability. 
2.2  PUCCH, PUSCH reliability
The use cases requiring reliable uplink are increasing. For example, when considering the live broadcast to huge number of UE, the original contents captured by camcorder needs to be transmitted by 5G uplink.  The uplink quality would give influence on contents quality of a huge number of contents consumers. Therefore, the reliability of the UL traffic is important.
When the blocking of uplink happens in one beam, to use another beam would be important to continue the UL traffic. One possible way is simultaneous PUCCH/PUSCH transmission from UE to multiple TRPs. 
But, the Rel16 specification assumes that a UE can’t transmit PUCCH/PUSCH to multiple TRPs simultaneously. The simultaneous communication with multiple TRP s improves beam failure issue. When the UE communicates with multiple TRP simultaneously, UE side multiple panels needs to be activated and used simultaneously. At first step, the network needs to know UE capability regarding simultaneous transmission using multiple antenna panel.
Proposal 3: Specify the UE capability whether the UE can transmit simultaneously two PUSCHs/PUCCHs from different antenna panels.
Followings are example of the UE capability,

· Total number of antenna panels
· Number antenna panel which can transmit simultaneously

To realize more UL realizability especially for the beam blocking issue, UE needs to transmit PUCCH/PUSCH toward multiple direction from UE. In order to realize this, it is better that multiple beams need to be transmitted using different direction antenna panel. The different direction antenna panel means two antenna panels are deployed in different surface of UE as shown in Figure 1. The panel with same color is facing to same direction. The panel with different color has different direction relationship each other. To overcome the beam blocking issue, one beam is transmitted from one of blue antenna panel, the other beam is transmitted from on of red antenna panel. To realize this, UE capability regarding antenna panel direction information is required.
[image: image1.emf] 


Figure 1  UE side antenna panel deployment
Followings are example of the UE capability,

· Antenna panel direction information 
Proposal 4: Specify the UE capability for following.
· Total number of antenna panels

· Number antenna panel which can transmit simultaneously

· Antenna panel direction information 
3
Conclusions
In this contribution, the following proposals are made:
Proposal 1: Specify the UE capability whether the UE can monitor simultaneously two CORESETs using different antenna panels in UE side.
Proposal 2: Specify the gap between two different PDCCH from different TRPs for the UE without simultaneous reception capability. 
Proposal 3: Specify the UE capability whether the UE can transmit simultaneously two PUSCHs/PUCCHs from different antenna panels.
Proposal 4: Specify the UE capability for following.
· Total number of antenna panels

· Number antenna panel which can transmit simultaneously

· Antenna panel direction information 
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