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Introduction
In this contribution, we propose corrections on TS 38.213 Section 10.1 [1] to precisely reflect the RAN1 agreements.

Discussion
Type of common search space
TS 38.213 Section 10.1 starts with the following descriptions [1]:
	A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search spaces. A search space can be a common search space or a UE-specific search space. A UE shall monitor PDCCH candidates in non-DRX slots in one or more of the following search spaces
-	a Type0-PDCCH common search space for a DCI format with CRC scrambled by a SI-RNTI on a primary cell;
-	a Type0A-PDCCH common search space for a DCI format with CRC scrambled by a SI-RNTI on a primary cell;
-	a Type1-PDCCH common search space for a DCI format with CRC scrambled by a RA-RNTI, or a TC-RNTI, or a C-RNTI on a primary cell;
-	a Type2-PDCCH common search space for a DCI format with CRC scrambled by a P-RNTI on a primary cell;
-	a Type3-PDCCH common search space for a DCI format with CRC scrambled by INT-RNTI, or SFI-RNTI, or TPC-PUSCH-RNTI, or TPC-PUCCH-RNTI, or TPC-SRS-RNTI, or C-RNTI, or CS-RNTI(s); and
-	a UE-specific search space for a DCI format with CRC scrambled by C-RNTI or CS-RNTI(s).
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. The UE determines the control resource set and the monitoring occasions for Type0-PDCCH common search space as described in Subclause 14. The Type0-PDCCH common search space is defined by the CCE aggregation levels and the number of candidates per CCE aggregation level given in Table 10.1-1. 
…
For Type0A-PDCCH common search space or for Type-2 PDCCH common search space, the control resource set is same as the control resource set for Type0-PDCCH common search space. A UE is provided a configuration for Type0A-PDCCH common search space by higher layer parameter osi-SearchSpace. A UE is provided a configuration for Type2-PDCCH common search space by higher layer parameter paging-SearchSpace. 
…



There are five types of common search space. In current description, it seems that the CSS types are classified according to their configuration signaling rather than the RNTI type. For example, Type0, Type0A, and Type2 CSS are configured by RMSI-PDCCH-Config, osi-SearchSpace, and paging-SearchSpace, respectively. In addition Type3 CSS can only be configured by dedicated RRC signaling if our understanding is correct.
UE monitors Type0 and Type0A CSS for RMSI and OSI reception, respectively. However, since the same SI-RNTI is used for RMSI and OSI reception, it needs a clarification whether the monitoring in the opposite manner is possible or not. That is, the following two interpretations are possible. 
· Alt. 1: UE can receive RMSI only from Type0 and OSI only from Type0A.
· Alt. 2: UE can receive both RMSI and OSI from each of Type0 and Type0A.
The current description seems closer to Alt. 2 since it does not prevent the RMSI reception on Type0A and OSI reception on Type0. If the intention is Alt. 1, the wording needs some revision. We think both alternatives can work because UE knows which SIB is received after PDSCH decoding.
Proposal 1: Clarify the UE behaviour that whether RMSI reception on Type0A and OSI reception on Type0 is possible or not.

[bookmark: _GoBack]In the current text, there is a missing description about configuration of Type1-PDCCH CORESET. We made the following agreements during the email discussion after RAN1 #90bis, but it seems not be captured in the current specification.
Agreements:
· By RMSI, the UE can be configured with at least one CORESET configuration at least for PDCCH for random access.
· If not configured by RMSI, the CORESET configuration(s) for random access is/are the one(s) configured by PBCH.

Proposal 2: Capture the agreements related to CORESET configuration for Type1-PDCCH CORESET.

Another agreement made in RAN1 #91 is as follows [2]:
Agreements:
· C-SS in each DL BWP of the PCell/PScell
· On C-SS, Yp ,kp= 0.
· In Rel.15, 
· For scheduling RMSI, OSI, Paging, UE monitors common search space in the PCell only
· In addition, for random access and fall back, UE monitors common search space in the PCell and PSCell only
· Working assumption: The UE is not expected to be configured without C-SS on the PCell (PSCell) in the active DL BWP
· NOTE: RAN1 does not expect additional impact on the UE behavior due to not having PRACH resource in the BWP

According to the agreements, Type1-PDCCH CSS can be monitored in the PSCell as well as the PCell. However, the current text includes the PCell only. Therefore, the following text can be added in the specification.
Proposal 3: Add the following text in TS 38.213.
	-	a Type1-PDCCH common search space for a DCI format with CRC scrambled by a RA-RNTI, or a TC-RNTI, or a C-RNTI on a primary cell or a PSCell;



Search space configuration
In the current description in TS 38.213 Section 10.1 [1]:
	


For a serving cell, higher layer signalling provides a UE with  control resource sets. For control resource set ,  where a UE-specific search space, a Type2-PDCCH common search space, or a Type3-PDCCH common search space is mapped, the higher layer signalling provides:
…



	For each serving cell that a UE is configured to monitor PDCCH in a search space other than Type0-PDCCH common search space, the UE is configured the following:
…



The following is a relevant agreement made in RAN1 #91 [2]:
· Working assumption: In Rel.15, 
· A UE is expected to monitor C-SS (if configured) in the activated BWP
· Full functionalities of C-SS (scheduling RMSI, OSI, Paging, random access, etc) are supported by the C-SS configured by UE-specific RRC signaling.
· All RRC parameters defined for UE-SS are also defined for C-SS that is configured by UE-specific RRC signaling.

According to the agreement, full functionalities of CSS should be supported by the CSS configured by UE-specific RRC signaling. This should also include Type0, Type0A, and Type2 CSS for operation in other than the initial active DL bandwidth part. But in the above descriptions (yellow color part), it is not clear whether Type0, Type0A, and Type1 CSS can be configured by UE-specific RRC signaling. The proposed revised wording is as follows:
Proposal 4: Revise the text in TS 38.213 as follows:
	


For a serving cell, higher layer signalling provides a UE with  control resource sets. For control resource set ,  where a UE-specific search space, a Type2-PDCCH common search space, or a Type3-PDCCH common search space is mapped, the higher layer signalling provides:



	For each a serving cell that a UE is configured to monitor PDCCH in a search space other than Type0-PDCCH common search space, the UE is configured the following:




CORESET configuration
In TS 38.213 Section 10.1 [1], the CORESET configuration parameters are listed as follows:
	


For a serving cell, higher layer signalling provides a UE with  control resource sets. For control resource set ,  where a UE-specific search space, a Type2-PDCCH common search space, or a Type3-PDCCH common search space is mapped, the higher layer signalling provides:
-	a control resource set index by higher layer parameter CORESET-ID;
-	a DM-RS scrambling sequence initialization value by higher layer parameter PDCCH-DMRS-Scrambling-ID;
-	a number of consecutive symbols provided by higher layer parameter CORESET-time-duration; 
-	a set of resource blocks provided by higher layer parameter CORESET-freq-dom;
-	a CCE-to-REG mapping provided by higher layer parameter CORESET-CCE-to-REG-mapping-type;
-	a REG bundle size, in case of interleaved CCE-to-REG mapping, provided by higher layer parameter CORESET-REG-bundle-size;
-	a cyclic shift for the REG bundle interleaver [4, 38.211] by higher layer parameter CORESET-shift-index; 
-	an antenna port quasi co-location, from a set of antenna port quasi co-locations provided by higher layer parameter TCI-StatesPDCCH, indicating quasi co-location information of the DM-RS antenna port for PDCCH reception;

-	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 , by higher layer parameter TCI-PresentInDCI.



Here, one missing parameter is CORESET-precoder-granularity [3] which determines the CORESET precoding granularity in the frequency domain.
Proposal 5: Add a text for CORESET precoder granularity as a CORESET parameter in TS 38.213. For example:
	-	a precoder granularity, in which the same precoder can be assumed, by higher layer parameter CORESET-precoder-granularity;




CORESET resource allocation
In the same section in TS 38.213, there is a typo in the first PRB index of the CORESET, which should be modified as follows:
Proposal 6: Revise the text in TS 38.213 as follows:
	
For each control resource set in a DL BWP of a serving cell, a respective higher layer parameter CORESET-freq-dom provides a bitmap. The bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 PRBs, in ascending order of the PRB index in the DL BWP bandwidth of  PRBs where the first PRB of the first group of 6 PRBs has index .




Conclusion
In this contribution, we propose corrections on TS 38.213 Section 10.1 to precisely reflect the previous agreements via the following proposals: 
Proposal 1: Clarify the UE behaviour that whether RMSI reception on Type0A and OSI reception on Type0 is possible or not.
Proposal 2: Capture the agreements related to CORESET configuration for Type1-PDCCH CORESET.
Proposal 3: Add the following text in TS 38.213.
	-	a Type1-PDCCH common search space for a DCI format with CRC scrambled by a RA-RNTI, or a TC-RNTI, or a C-RNTI on a primary cell or a PSCell;



Proposal 4: Revise the text in TS 38.213 as follows:
	


For a serving cell, higher layer signalling provides a UE with  control resource sets. For control resource set ,  where a UE-specific search space, a Type2-PDCCH common search space, or a Type3-PDCCH common search space is mapped, the higher layer signalling provides:



	For each a serving cell that a UE is configured to monitor PDCCH in a search space other than Type0-PDCCH common search space, the UE is configured the following:



Proposal 5: Add a text for CORESET precoder granularity as a CORESET parameter in TS 38.213. For example:
	-	a precoder granularity, in which the same precoder can be assumed, by higher layer parameter CORESET-precoder-granularity;



Proposal 6: Revise the text in TS 38.213 as follows:
	
For each control resource set in a DL BWP of a serving cell, a respective higher layer parameter CORESET-freq-dom provides a bitmap. The bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 PRBs, in ascending order of the PRB index in the DL BWP bandwidth of  PRBs where the first PRB of the first group of 6 PRBs has index .
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