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1. Introduction
[image: image1]On CSI-RS design, it was agreed in RAN1 AH 1801 meeting [1] that:
Agreement:
Remove Pc-PDCCH from RRC parameter list for NZP-CSI-RS and add clarification on 0dB power offset between CSI-RS for beam failure detection and PDCCH DMRS
Agreement:
· By default, UE does not perform rate matching on REs overlapped with at least CSI-RS for mobility, which is not configured with serving cell ID

· UE shall perform rate matching on REs overlapped with a CSI-RS for mobility only if ZP-CSI-RS covers the REs overlapped with the CSI-RS for mobility.

· FFS, rate matching on REs overlapped with CSI-RS for mobility configured with serving cell ID
Agreement:
· Introduce additional periodicities of {4,8,16,32,64} slots and the corresponding slot offsets to at least the following periodic/semi-persistent RS:

· CSI-RS (includes ZP-CSI-RS and NZP-CSI-RS)
· SRS

· FFS on whether and how to align to additional periodicities as agreed in the frame structure agenda

· “The two periodicities form X ms + Y ms total periodicity, where X, and Y are from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms”

· FFS on CSI-IM periodicity of 1 slot
Agreement:
For the details of CSI-IM periodicity, the candidate values of periodicity and slot offset of CSI-IM are the same as those of NZP CSI-RS

· The above agreement applies for both periodic and semi-persistent CSI-IM
In this contribution, CSI-RS related issues are further discussed.
2. Remaining issues on CSI-RS
According to the previous agreements, the RRC parameter of Pc-PDCCH should be removed from RRC list as 0 dB fixed power offset, while Pc-SS is an optional parameter for indicating power offset between SSB and NZP CSI-RS. Hence, the power offset between PDCCH and SSB can be indirect obtained by Pc-SS and 0dB fixed power offset between NZPCSI-RS and PDCCH when Pc-SS appear. However, in the absence of the parameter of Pc-SS, we cannot acquire the PDCCH hypothesis BLER for Beam failure recover when only SSB configured for UE, shown in the below figure 1.


[image: image20.png]Offset

|

BLER

PDCCH hypothesis }

&




Figure 1: an illustration of PDCCH hypothesis BLER related with power offset
Therefore, we propose,

Proposal 1: NR should support RRC configuration of the power offset between SSB and PDCCH. 
Consideration of RS overhead, it was agreed that UE does not perform rate matching on REs overlapped with CSI-RS for mobility configured without serving cell ID. There is a remaining FFS of rate matching on REs overlapped with CSI-RS for mobility configured with serving cell ID which can improve performance with limited signaling overhead. Hence, we propose as below: 
Proposal 2: UE shall perform rate matching on REs overlapped with CSI-RS for mobility configured with serving cell ID.
There has three resource types supported by NR, including NZP CSI-RS, ZP CSI-RS, CSI-IM, NZP CSI-RS may collide with ZP CSI-RS as well as CSI-IM collision with ZP CSI-RS, which transmits on the same carrier and overlap in at least one resource element. Similar with LTE collision handling procedure, UE should assume that NZP CSI-RS resource is present rather than ZP CSI-RS resource. In order to guarantee interference measurement, CSI-RS for IM has higher priority than ZP CSI-RS for rate matching.
Proposal 3: For collision handling of NZP CSI-RS and CSI-IM with ZP CSI-RS.

· UE performs the same measurement on NZP CSI-RS regardless of whether they collide with ZP CSI-RS or not.  
· UE performs the same measurement on CSI-IM regardless of whether they collide with REs of ZP CSI-RS or not.
Following TPs for 38.214:

---- Unchanged parts omitted, section 5.2.2.3.1 of 38.214----
-
Pc_SS: which is the assumed ratio of SS/PBCH block EPRE to NZPCSI-RS EPRE. 
-
ScramblingID: defines scrambling ID of CSI-RS with length of 10 bits

-
CC_Info defines which component carrier the configured CSI-RS is located in.

-
CSI-RS-ResourceRep parameter associated with a CSI-RS resource set defines whether a repetition in conjunction with spatial domain transmission filter is ON/OFF at gNB-side as described in Subclause 5.1.6.1.2.
-
QCL-InfoPeriodicCSI-RS
The UE may be configured the CSI-RS in same OFDM symbols as SS/PBCH block, but not in the same PRBs, if the CSI-RS and SS/PBCH block are spatial quasi co-located and the higher layer parameter NrofPorts is configured as 1 or 2.

UE performs the same measurement on NZP CSI-RS regardless of whether they collide with ZP CSI-RS or not.  ---- Unchanged parts omitted ----
---- Unchanged parts omitted , section 5.2.2.4 of 38.214----
-
CSI-IM-FreqBand includes parameters to enable configuration of frequency-occupancy of CSI-IM.
In each of the PRBs configured by CSI-IM-FreqBand, the UE shall assume each CSI-IM resource is located in, 
-
resource elements 
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, if CSI-IM-RE-Pattern is set to ‘Pattern0’,

-
resource elements 
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 if CSI-IM-RE-Pattern is set to ‘Pattern1’,

where 
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 are the configured frequency-domain location and time-domain location, respectively, by higher layer parameter CSI-IM-ResourceMapping.
UE performs the same measurement on CSI-IM regardless of whether they collide with REs of ZP CSI-RS or not.
---- Unchanged parts omitted ----
From the last meeting’s agreement, CSI-RS sequence generation method had been undated into the specification of 38.211. However, sequence mapping to actual RBs should be clarified, therefore, we have the following TPs:
Proposal 4: TP for the section 7.4.1.5.3 of 38.211
---- Unchanged parts omitted ----
For each CSI-RS configured, the UE shall assume the sequence 
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when the following conditions are fulfilled:

-
the resource element 
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 is within the resource blocks occupied by the CSI-RS resource for which the UE is configured
The reference point for 
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 is subcarrier 0 in common resource block 0.The PRB index n is the common resource block index associated with actual configured CSI-RS resources. 
The value of 
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 is given by the higher-layer parameter CSI-RS-Density.
---- Unchanged parts omitted ----
Based on the agreement in CSI measurement [1], the candidate values of periodicity and slot offset of CSI-IM are the same as those of NZP CSI-RS. The system performance improvement obtained by CSI-IM is high influenced by CSI reporting density and CSI reporting quality. Thus, the performance has a very limited enhancement by applying 1 slot periodicity in CSI-IM without relative CSI reporting. Therefore, such 1 slot periodicity is no need in NR.
Proposal 5: NR should not support on CSI-IM periodicity of 1 slot.
3. Conclusion

In this contribution, CSI-RS related issues are discussed, and the following proposals are given:
Proposal 1: NR should support RRC configuration of the power offset between SSB and PDCCH. 
Proposal 2: UE shall perform rate matching on REs overlapped with CSI-RS for mobility configured with serving cell ID.
Proposal 3: For collision handling of NZP CSI-RS and CSI-IM with ZP CSI-RS.

· UE performs the same measurement on NZP CSI-RS regardless of whether they collide with ZP CSI-RS or not.  
· UE performs the same measurement on CSI-IM regardless of whether they collide with REs of ZP CSI-RS or not.
Proposal 4: TP for the section 7.4.1.5.3 of 38.211
Proposal 5: NR should not support on CSI-IM periodicity of 1 slot.
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