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Introduction

In RAN#79 meeting, the updated NR specifications after RAN1#92 meeting were endorsed. It was also agreed that RAN1 shall continue to focus on stabilizing the current Rel-15 NR specifications in RAN1#93 meetings because there are still some remaining issues to be solved. In this contribution, we provide some proposals and text proposals to further clarify some remaining issues of PDCCH mapping and CORESET configuration.
CORESET 

In the current specification of 38.331[1], the following is about RRC configured search space:
searchSpaceType    CHOICE{
    common    SEQUENCE{

        dci-Format0-0-AndFormat 1-0 SEQUENCE{

...

    }

From above description we find that high layer configured search space can be used for paging and system information delivery.

While a restriction for paging search space and system information is described in 38.213[2]:

For Type0A-PDCCH common search space or for Type2-PDCCH common search space, the control resource set is same as the control resource set for Type0-PDCCH common search space.

From above description we find that Type2-PDCCH common search space is confined to the same  CORESET as for Type0-PDCCH common search space even if  no Type0-PDCCH is configured in BWP.

For BWP operation, there may be no Type0-PDCCH common search space in certain active BWP. In this situation, UE has no chance to monitor Type2-PDCCH due to lack of Type0-PDCCH common search space in this BWP. So the restriction in the specification should be relaxed.
TP 1:Based on the current specification we propose the following Text Proposal for 38.213.
-------------------------------------Text Proposal for 38.213 section 10.1----------------------------------
	When Type0A-PDCCH common search space or Type2-PDCCH exists in the same BWP as Type0-PDCCH the control resource set of Type0A-PDCCH common search space or Type2-PDCCH is same as the control resource set for Type0-PDCCH common search space. 


PDCCH DMRS mapping

In current specification of 38.211[3] , PDCCH DMRS mapping is following:
The UE shall assume the sequence 
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The reference point for 
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 is 

-
subcarrier 0 of the lowest-numbered common resource block in the CORESET if the CORESET is configured by the PBCH or SIB1,

-
subcarrier 0 in common resource block 0 otherwise

The quantity 
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 is the OFDM symbol number within the slot.
Common resource block is defined for a component carrier and not defined for a CORESET configured by the PBCH and SIB1. So the “common” in the CORESET branch should be deleted.

TP 2: Based on the current specification we propose the following Text Proposal for 38.213.

-------------------------------------Text Proposal for 38.211 section 7.4.1.3.2----------------------------------
	The UE shall assume the sequence 
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The reference point for 
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 is 

-
subcarrier 0 of the lowest-numbered resource block in the CORESET if the CORESET is configured by the PBCH or SIB1,

-
subcarrier 0 in common resource block 0 otherwise

The quantity 
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 is the OFDM symbol number within the slot.


SSB/CORESET#0/SS#0
In RAN1 #92 bis meeting the understanding on SSB/CORESET#0/SS#0 was discussed and the following is still a FFS
Agreements:
NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode at least for non-broadcast PDCCH
Solutions FFS
Figure 4-1 and 4-2 show the situation of multiple SSB/CORESET  #0 of multiplexing pattern 1 in a BWP:
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Figure 4-1 Multiple SSB/CORESET #0/SS #0  with CORESET #0 and SS #0  configured by each SSB


[image: image12.emf]CORESET

UE1 access network 

through this 

SSB/CORESET#0

BWP

Additional SSB only 

for measurement in 

the same BWP

SSB

PDSCH

SSB


Figure 4-2 Multiple SSB/CORESET #0/SS #0  with only one CORESET #0 and SS #0  configured by certain  SSB.

Additional SSB/CORESET #0/SS #0 may lead two possible ambiguity:

1) When UE receives PDSCH it may not realize the existence of the additional SSB/CORESET #0 , and it will lead to performance degradation of PDSCH if the additional SSB/CORESET#0 overlaps with PDSCH;

2)UE cannot use the additional SSB for measurement.

For 1), if UE accesses the network through one SSB/CORESET #0 and is not aware the existence of another SSB, the network can first schedule the PDSCH in the non-overlapped resource, and then inform UE the existence of additional SSB(s). Also gNB can configure rate matching resource set for the UE. From rate matching aspect gNB can inform additional SSB or rate matching resource set to ensure gNB and UE maintain the same understanding. 

For 2), SSB may not be recognized when UE access the network depending on UE implementation, after accessing the network can inform additional SSB for measurement.

From measurement aspect gNB can inform additional SSB for measurement.

From the above, we can conclude that gNB and connected-mode UE can have the same understanding of SSB/CORESET #0 without influence on rate matching and measurement.
Proposal 1: The existing schemes can ensure the NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode.
TCI indicator of CORESET
TCI field is supported by DCI 1-1 and not supported by DCI 1-0 which is endorsed in [4] and reflected by the current 212. While the description of 213 is as following:
For each DL BWP configured to a UE in a serving cell, a UE can be provided by higher layer signalling with 
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 control resource sets. For each control resource set, the UE is provided the following by higher layer parameter ControlResourceSet:

-
a control resource set index 
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, 
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, by higher layer parameter controlResourceSetId;

...

-

an indication for a presence or absence of a transmission configuration indication (TCI) field for DCI format 1_0 or DCI format 1_1 transmitted by a PDCCH in control resource set 
[image: image16.wmf]p

, by higher layer parameter TCI-PresentInDCI

The TCI field is not supported by fallback DCI so the description of CORESET should be updated as below .

TP 3: Based on the current specification we propose the following Text Proposal for 38.213.

-------------------------------------Text Proposal for 38.213 section 10.1----------------------------------
	For each DL BWP configured to a UE in a serving cell, a UE can be provided by higher layer signalling with 
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 control resource sets. For each control resource set, the UE is provided the following by higher layer parameter ControlResourceSet:

-
a control resource set index 
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, 
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, by higher layer parameter controlResourceSetId;

...

-

an indication for a presence or absence of a transmission configuration indication (TCI) field forDCI format 1_1 transmitted by a PDCCH in control resource set 
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, by higher layer parameter TCI-PresentInDCI


Conclusion

In this contribution, we provide some views  on  remaining issues of PDCCH mapping and CORESET configuration as follows

TP 1:Based on the current specification we propose the following Text Proposal for 38.213.
-------------------------------------Text Proposal for 38.213 section 10.1----------------------------------
	When Type0A-PDCCH common search space or Type2-PDCCH exists in the same BWP as Type0-PDCCH the control resource set of Type0A-PDCCH common search space or Type2-PDCCH is same as the control resource set for Type0-PDCCH common search space. 


TP 2:Based on the current specification we propose the following Text Proposal for 38.211.
-------------------------------------Text Proposal for 38.211 section 7.4.1.3.2----------------------------------
	The UE shall assume the sequence 
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The reference point for 
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 is 

-
subcarrier 0 of the lowest-numbered resource block in the CORESET if the CORESET is configured by the PBCH or SIB1,

-
subcarrier 0 in common resource block 0 otherwise

The quantity 
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 is the OFDM symbol number within the slot.


TP 3:Based on the current specification we propose the following Text Proposal for 38.213.

-------------------------------------Text Proposal for 38.213 section 10.1----------------------------------
	For each DL BWP configured to a UE in a serving cell, a UE can be provided by higher layer signalling with 
[image: image26.wmf]3

£

P

 control resource sets. For each control resource set, the UE is provided the following by higher layer parameter ControlResourceSet:

-
a control resource set index 
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, by higher layer parameter controlResourceSetId;

...

-

an indication for a presence or absence of a transmission configuration indication (TCI) field for DCI format 1_1 transmitted by a PDCCH in control resource set 
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, by higher layer parameter TCI-PresentInDCI


Proposal 1:The existing schemes can ensure the NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode.
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