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1. Introduction

This contribution provides text proposals for RS multiplexing based on current agreements.
2. Discussion
· Issue 1 on P/SP CSI-RS
The current description on resource for P/SP CSI-RS is misleading. Only the OFDM symbols allocated for a CSI-RS resource needs to be downlink symbols, and not all the symbols in the candidate slot needs to be downlink symbols. The description similar to that of P/SP SRS should be used here.
/************************ Start of Text Proposal for 38.211 **************************/
7.4.1.5.3
Mapping to physical resources

 The UE shall assume that a CSI-RS is transmitted using antenna ports 
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 numbered according to
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where 
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 is the sequence index provided by Tables 7.4.1.5.3-2 to 7.4.1.5.3-5, 
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 is the CDM group size, and 
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 is the number of CSI-RS ports. The CDM group index 
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 given in Table 7.4.1.5.3-1 corresponds to the time/frequency locations 
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 for a given row of the table. The CDM groups are numbered in order of increasing frequency domain allocation first and then increasing time domain allocation.For a CSI-RS resource configured as periodic or semi-persistent by the higher layer parameter ResourceConfigType,the UE shall assume that the CSI-RS is transmitted in slots satisfying
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where the periodicity 
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 (in slots) and slot offset 
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 are given by the higher layer parameter CSI-RS-timeConfig. The UE shall assume that CSI-RS is transmitted only if all OFDM symbols corresponding to the configured CSI-RS resource are semi-statically configured as 'downlink' or ‘flexible’ in the candidate slot. 
/************************* End of Text Proposal for 38.211***************************/
· Issue 2 on CSI-RS-resourceRep
In RAN1#90 meeting, it was agreement that if repetition is off for a CSI-RS resource set, the UE cannot assume that the gNB uses the same Tx beam for the CSI-RS resources within the resource set. However, the current description in 38.214 uses “may not” instead of “cannot”, which would lead to misunderstanding that UE can still assume the same beam even when repetition is off. That is inconsistent with the agreement. On the other hand, when repetition is off, whether antenna port number is the same among resources is up to gNB configuration and no corresponding description is needed.
Agreement:
Working assumption from RAN1#90 is confirmed:

· For beam management CSI-RS, NR supports higher layer configuration of a set of single-symbol CSI-RS resources where

· The set configuration contains an information element (IE) indicating whether repetition is “on/off”

· Note: In this context, repetition “on/off” means:

· “On”: The UE may assume that the gNB maintains a fixed Tx beam

· “Off”: The UE can not assume that the gNB maintains a fixed Tx beam

· Note: This does NOT necessarily mean that the CSI-RS resources in a set occupy adjacent symbols

Furthermore, the following details are agreed

· CSI-RS resources in the resource set are TDMed if repetition is ON 

· If repetition is ON, The UE does not expect different values for the following parameters across different CSI-RS resources within a resource set

· Transmission periodicity

· Number of antenna port subject to RAN4 decision

· FFS for other parameters
/************************ Start of Text Proposal for 38.214 **************************/
5.1.6.1.2
CSI-RS for L1-RSRP computation

If a UE is configured with the higher layer parameter CSI-RS-ResourceRep set to 'ON', the UE may assume that the CSI-RS resources, described in Subclause 5.2.2.3.1, within the resource set are transmitted with the same downlink spatial domain transmission filter, where the CSI-RS resources in the resource set are transmitted in different OFDM symbols. The UE is not expected to receive different periodicity in CSI-RS-timeConfig and NrofPorts in every CSI-RS resource within the set. If the CSI-RS-ResourceRep is set to 'OFF', the UE can not assume that the CSI-RS resources within the resource set are transmitted with the same downlink spatial domain transmission filter.

/************************* End of Text Proposal for 38.214***************************/
· Issue 3
By now it was only agreed that 1-port or 2-port CSI-RS resource can be used for beam management. No other antenna port number was agreed for CSI-RS for beam management. Hence, we should capture the following agreement in specification as shown in the text proposal. 
Agreement:
· CSI-RS resource with 1-port and 2-port for one OFDM symbol can be used for beam management

· Value of D>=1 represents RE/RB/port within a OFDM symbol.

· For the case of 1-port

· No CDM

· Subcarrier spacing within a PRB for D>1

· Even spacing

· Constant subcarrier spacing across PRB(s)

· Constant subcarrier spacing within a BWP

· FFS the values of D 

· For the case of 2-port:

· Reuse the same pattern as that of for CSI acquisition at least for D=1 (if supported)

· FFS: the potential number of CSI-RS OFDM symbols for beam management

· FFS: other values of X and D for beam management 

· In the LS to RAN4, add “RAN1 are discussing the respective possible limited set values of D for 1-port and 2-port CSI-RS resource, e.g., taking from {1, 2, 3, 4, 6}. RAN4 is also welcome to provide inputs to select the values of D for 1-port and 2-port CSI-RS resources, respectively”
/************************ Start of Text Proposal for 38.214 **************************/
5.1.6.1.2
CSI-RS for L1-RSRP computation

If the UE is configured with a CSI-ReportConfig with reportQuantity set to “CRI/RSRP”, or “No Report” and if the Resource Setting for channel measurement contains a CSI-RS Resource Set that is configured with the higher layer parameter CSI-RS-ResourceRep and configured without the higher layer parameter TRS-Info, then the UE is not expected to be configured with the higher layer parameter NrofPorts lager than two for any CSI-RS resource within the set, and the UE may be configured with the CSI-RS resource in the same OFDM symbol(s) as an SS/PBCH block, and the UE may assume that the CSI-RS and the SS/PBCH block are quasi co-located with ‘QCL-TypeD’ if ‘QCL-TypeD‘ is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the SS/PBCH block, and the UE shall expect that the same subcarrier spacing is used for both the CSI-RS and the SS/PBCH block.

/************************* End of Text Proposal for 38.214***************************/
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