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Introduction
[bookmark: _Ref494215420]In this contribution, we will discuss the following some remaining issues on reference signals based on [1]:
· Reference point for k for DMRS mapping
· Mapping of AP ZP CSI-RS for multi-slot scheduling
· Correction on the value range of firstOFDMSymbolInTimeDomain for CSI-RS
In addition, corresponding proposals and text proposals are provided.
Discussion
Reference point for k for DMRS mapping
During the last meeting, RAN1 has received an LS on PDCCH common search space configurations [2]. According to the LS, parameters controlResourceSetZero and searchSpaceZero were introduced into PDCCH-ConfigCommon to provide system information for handover and PSCell/SCell addition.
At present, [3] provides the specific reference point for k for DMRS mapping for both PDSCH and PDCCH as follow:
· The reference point for k for DMRS for PDSCH is 
-	for PDSCH transmission carrying SIB1, subcarrier 0 of the lowest-numbered common resource block in the CORESET configured by the PBCH
-	otherwise, subcarrier 0 in common resource block 0 
· The reference point for k for DMRS for PDCCH 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
Accordingly, in [4], it is stated that ‘For PDSCH carrying SIB1, a UE shall assume that DM-RS sequence is started from the lowest PRB of CORESET signalled in PBCH, otherwise DM-RS sequence is started from the reference point A for the corresponding PDSCH.’.
Aaccording to the current specifications, for HO and PSCell/SCell addition cases, when UE tries to obtain the DMRS mapping for CORESET#0 as well as for the scheduled PDSCH carrying SIB1, it will always take subcarrier 0 in common resource block 0 as the reference point for k. It is clearly not the case. The DMRS mapping for CORESET#0 as well as for the scheduled PDSCH carrying SIB1 should remain the same no matter if the CORESET#0 is signaled by PBCH or PDCCH-ConfigCommon. 
Proposal 1: Adopt the following TP for TS 38.211.
[bookmark: _Toc516767363]/************************ Start of Text Proposal **************************/
7.4.1.1.2	Mapping to physical resources
/************************ Unchanged parts omitted**************************/

The reference point for  is 
-	for PDSCH transmission carrying SIB1 scheduled by PDCCH associated with CORESET 0, subcarrier 0 of the lowest-numbered common resource block in the CORESET configured by the PBCH or higher layer paramter controlResourceSetZero in PDCCH-ConfigCommon,
-	otherwise, subcarrier 0 in common resource block 0
/************************ Unchanged parts omitted**************************/
[bookmark: _Toc516767369]7.4.1.3.2	Mapping to physical resources
/************************ Unchanged parts omitted**************************/

The reference point for  is 
-	subcarrier 0 of the lowest-numbered resource block in the CORESET if the CORESET is configured by the PBCH or higher layer paramter controlResourceSetZero in PDCCH-ConfigCommon SIB1,
-	subcarrier 0 in common resource block 0 otherwise
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/
Proposal 2: Adopt the following TP for TS 38.214.
/************************ Start of Text Proposal **************************/
5.1.6.2 DM-RS reception procedure
/************************ Unchanged parts omitted**************************/
For PDSCH carrying SIB1 scheduled by PDCCH associated with CORESET 0, a UE shall assume that DM-RS sequence is started from the lowest PRB of CORESET signalled in PBCH or higher layer parameter controlResourceSetZero in PDCCH-ConfigCommon, otherwise DM-RS sequence is started from the reference point A for the corresponding PDSCH.
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/

Mapping of AP ZP CSI-RS for multi-slot PDSCH
According to TS 38.214, within a BWP, a UE can be configured with one or more ZP CSI-RS resource set configuration(s) and the maximum number of aperiodic ZP-CSI-RS-ResourceSet(s) configured per BWP is 3. The DCI field ZP CSI-RS trigger is used to trigger one aperiodic ZP-CSI-RS-ResourceSet. 
When RE level aperiodic ZP-CSI-RS-ResourceSet(s) is/are triggered by DCI, it should be clarified that which slot(s) of a multi-slot PDSCH the ZP CSI-RS trigger should be applied to.   
To avoid introducing additional signaling, two possible alternatives can be considered. For multi-slot PDSCH, ZP CSI-RS trigger is applied to
- Alt. 1: the first slot among the slots of scheduled PDSCH.
- Alt. 2: all the slots of scheduled PDSCH.
For Alt. 1, the ZP CSI-RS can only be used as RMR in the first slot. If the NZP CSI-RS configured for other UEs within the serving cell appears in the same RE in the remaining slots as that in the first slot, to achieve low interference CSI measurement for other UEs, RB-level RMR must be configured since no more RE-level RMR indication can be used and this may induce that some REs cannot be used for PDSCH transmission. 
[bookmark: _GoBack]For Alt. 2, all the REs indicated by ZP-CSI-RS-ResourceSet(s) are not available to PDSCH transmission in all the slots. If no data or RS are transmitted on the REs indicated by ZP-CSI-RS-ResourceSet(s) in some slots by other UEs, the REs in these slots are over reserved. 
Although Alt. 2 may also reserve more REs like Alt. 1, it can save the signaling overhead to indicate RB-level RMR. Therefore, we raise the following proposal.
Proposal 3: For multi-slot PDSCH, ZP CSI-RS trigger is applied to all the slots of scheduled PDSCH.
Correction on the value range of firstOFDMSymbolInTimeDomain for CSI-RS
During RAN#93 [1], there was an agreement on the value range of firstOFDMSymbolInTimeDomain2, as shown below,
	Agreement
Suggest RAN2 to change the value range of firstOFDMSymbolInTimeDomain2 as from 2 to 12 and include as part of an LS to RAN2.



In the latest TS 38.211 [3], this agreement is wrongly captured, 
	[bookmark: OLE_LINK4][bookmark: OLE_LINK7]The time-domain locations  and  are provided by the higher-layer parameters firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain2, respectively, in the CSI-RS-ResourceMapping IE and defined relative to the start of a slot.



For the first OFDM symbol, the value range should be .
Proposal 4: Adopt the following TP for TS 38.211.
/************************ Start of Text Proposal **************************/
7.4.1.5.3 Mapping to physical resources
/************************ Unchanged parts omitted**************************/
The time-domain locations  and  are provided by the higher-layer parameters firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain2, respectively, in the CSI-RS-ResourceMapping IE and defined relative to the start of a slot.
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/

Conclusion
In this contribution, we discuss the remaining issues on reference signals. Based on the discussion, we have the following proposals:
Proposal 1: Adopt the following TP for TS 38.211.
/************************ Start of Text Proposal **************************/
7.4.1.1.2	Mapping to physical resources
/************************ Unchanged parts omitted**************************/

The reference point for  is 
-	for PDSCH transmission carrying SIB1 scheculed by PDCCH associated with CORESET 0, subcarrier 0 of the lowest-numbered common resource block in the CORESET configured by the PBCH or higher layer paramter controlResourceSetZero in PDCCH-ConfigCommon,
-	otherwise, subcarrier 0 in common resource block 0
/************************ Unchanged parts omitted**************************/
7.4.1.3.2	Mapping to physical resources
/************************ Unchanged parts omitted**************************/

The reference point for  is 
-	subcarrier 0 of the lowest-numbered resource block in the CORESET if the CORESET is configured by the PBCH or higher layer paramter controlResourceSetZero in PDCCH-ConfigCommon SIB1,
-	subcarrier 0 in common resource block 0 otherwise
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/

Proposal 2: Adopt the following TP for TS 38.214.
/************************ Start of Text Proposal **************************/
5.1.6.2 DM-RS reception procedure
/************************ Unchanged parts omitted**************************/
For PDSCH carrying SIB1 scheduled by PDCCH associated with CORESET 0, a UE shall assume that DM-RS sequence is started from the lowest PRB of CORESET signalled in PBCH or higher layer parameter controlResourceSetZero in PDCCH-ConfigCommon, otherwise DM-RS sequence is started from the reference point A for the corresponding PDSCH.
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/
Proposal 3: For multi-slot PDSCH, ZP CSI-RS trigger is applied to all the slots of scheduled PDSCH.
Proposal 4: Adopt the following TP for TS 38.211.
/************************ Start of Text Proposal **************************/
7.4.1.5.3 Mapping to physical resources
/************************ Unchanged parts omitted**************************/
The time-domain locations  and  are provided by the higher-layer parameters firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain2, respectively, in the CSI-RS-ResourceMapping IE and defined relative to the start of a slot.
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/
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