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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#92bis and RAN1#93 meetings because there are still some remaining issues to be solved. In this contribution, we provide some 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. 

---------------------------------------start in current 331----------------------------------

searchSpaceType






CHOICE {



-- Configures this search space as common search space (CSS) and DCI formats to monitor.



common








SEQUENCE {




-- If configured, the UE monitors the DCI formats 0_0 and 1_0 with CRC scrambled by C-RNTI, CS-RNTI (if configured), 




-- SP-CSI-RNTI (if configured), RA-RNTI, TC-RNTI, P-RNTI, SI-RNTI




dci-Format0-0-AndFormat1-0




SEQUENCE {

...

---------------------------------------end in current 331----------------------------------

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

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

---------------------------------------start in current 213----------------------------------

A UE is provided a configuration for a control resource set for Type0-PDCCH common search space by higher layer parameter RMSI-PDCCH-Config and a subcarrier spacing by higher layer parameter RMSI-scs for PDCCH reception.  

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. 

---------------------------------------end in current 213----------------------------------
From above description we find that Type2-PDCCH common search space is confined to the same  CORESET as for Type0-PDCCH common search space.

For BWP operation, there may be no PBCH in certain BWP, so there is not Type0-PDCCH common search space. In this situation, In this situation, UE has no chance to monitor Type2-PDCCH due to lack of PBCH in this BWP. Type0A-PDCCH the same situation as Type2-PDCCH, 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

---------------------------------------start in current 211----------------------------------

The UE shall assume the sequence 
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The reference point for 
[image: image4.wmf]k

 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 
[image: image5.wmf]l

 is the OFDM symbol number within the slot.
---------------------------------------end in current 211----------------------------------
Because k is derived from the variable n, we think n should be clarified as the RB index in a initial BWP if the control resource set is configured by PBCH or SIB1,or n is the CRB(Common RB) index otherwise thus the reference point of k can 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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n is RB index in a initial BWP if the control resource set is configured by PBCH or SIB1,otherwise n is the CRB(Common RB) index. 

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.


PDSCH rate matching around CORESET

According to the agreement in RAN1#91, the higher layer parameter " CORESET-start-symb" has been deleted from the RRC parameter list, and a UE assumes the time location of the PDCCH field according to the following parameters:

CORESET-time-duration

Monitoring-offset-PDCCH-slot

Montoring-periodicity-PDCCH-slot

Montoring-symbols-PDCCH-within-slot

Linkage between Search space and CORESET
Consequently, the UE should determine the time domain location of a CORESET based on the above parameters. 

Since multiple search space(SS) sets can be linked to the same CORESET for one UE, and these multiple search space sets can be configured with different starting symbols, the rate matching around this CORESET should be based on the configured CORESET-time-duration and all starting symbols of linked SSs. For example, for the UE, the gNB configures SS1 and SS2, which are both linked to CORESET1 with 2 symbols CORESET-time-duration, the Montoring-symbols-PDCCH-within-slot for SS1 indicates starting from the first symbol, but Montoring-symbols-PDCCH-within-slot for SS2 indicates starting from the second symbol, In this case, the UE need to determine the time domain location of PDSCH rate matching according to the two search space sets, i.e. assumes the starting symbol of the CORESET as the most front symbol of all the search space sets, and assume the ending symbol of the CORESET as the last symbol of all the search space sets. It is noted that one of the multiple SSs can be a search space set with zero monitoring candidate which is used to align with other UE’s search space set linked to the same CORESET.

Proposal 1: The PDSCH rate matching for one CORESET  should be based on the configured CORESET-time-duration and all starting symbols of linked SSs.

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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n is RB index in a initial BWP if the control resource set is configured by PBCH or SIB1,otherwise n is the CRB(Common RB) index. 

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.


Proposal 1: The rate matching for one CORESET  should be based on the configured CORESET-time-duration and all starting symbols of linked SSs.
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