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1	Introduction
In this contribution, we discuss the remaining open issues for CSI-RS, SRS, PT-RS and QCL.
[bookmark: _Ref178064866]2	Discussion
[bookmark: _Ref174151459][bookmark: _Ref189809556]2.1	 Power offset between CSI-RS and PDCCH
Current spec text in 38.214, Section 4.1
The downlink PDCCH EPRE is assumed as the ratio of the PDCCH EPRE to NZP CSI-RS EPRE and takes the value of 0 dB.
Problems:
· Text is incorrect as an EPRE is not a ratio
· It has only been agreed in RAN1 that a relation between PDCCH and CSI-RS applies to BFR
· Multiple NZP CSI-RS resources can be configured, the paragraph does not clarify which of them
· The paragraph does not belong to 4.1 since it describes an assumption the UE may make, not a power control setting 

Details:
In RAN1#91, the following agreement was made:
Agreement:
Introduce parameter PC-PDCCH which has a fixed value of 0dB and indicates the power offset of PDCCH and CSI-RS
Then in RAN1 NR AH1801, the following agreement was made:
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
Finally, the following agreement was made in RAN1 #93
Agreements:
· For connected mode, no explicit EPRE offset between SSS and PDCCH is specified by RAN1 in Rel-15.
· Note: the EPRE offset between SSS and PDCCH may be implicitly derived from other parameters, e.g. power offset of SSB to NZP CSI-RS and power offset of NZP CSI-RS to PDCCH. This does not mandate any gNB behaviour.
We observe that a power offset between CSI-RS and PDCCH has been captured in 38.214 in Section 4.1.4 which describes the power allocation for the downlink. Our understanding of the intention of the above agreements was to allow the UE to make an assumption on the power offset for the purposes of computation of BLER on a hypothetical PDCCH in order to detect possible beam failure. The 0 dB offset was not meant to affect the actual power allocation for the downlink. We also note that the CSI framework includes the possibility to set the power offset between CSI-RS and PDSCH on a per CSI-RS resource basis. The RRC parameter controlling this is powerControlOffset. This flexibility is useless if the power offset between the PDCCH and any CSI-RS resource is fixed to 0dB in the standard and it will seriously limit the possible deployments of NR, such as heterogeneous deployments.
[bookmark: _GoBack]Therefore, we propose the CRs in the attached file “Correction to CSI-RS to PDCCH power offset” to resolve this issue.
2.2	 SRS
2.2.1 Aperiodic SRS offset
The time between the trigger of an aperiodic SRS and the SRS transmission is an RRC configured value k, i.e. the slotoffset parameter, for each SRS resource set. The number of SRS sets that can be configured for DL CSI acquisition is very limited (maximum two). 
This means that the SRS must be triggered in specific slots since the distance to an UL slot is fixed in a semi-static TDD configuration. In contrast, we don’t have such rigid timing restrictions in LTE. The consequence is that aperiodic SRS may not be able to be triggered when needed, e.g., due to PDCCH congestion, lack of an UL or DL grant, etc. This becomes a bottleneck for reciprocity-based MU-MIMO operation where it is beneficial to trigger SRS for candidate co-scheduled users at the same time. 
[image: ]
Figure 1 The static slotoffset for aperiodic SRS leads to PDCCH congestion (upper) , while if LTE approach is applied, the PDCCH load can be distributed (lower). 
Our proposal is to follow LTE and make the triggering timing flexible (i.e. same or longer delay between trigger and transmission) for the case when semi-static TDD pattern is configured (as in LTE) by TDD-UL-DL-ConfigurationCommon or by TDD-UL-DL-ConfigDedicated. This would allow the SRS to be triggered not only k, but also k+1, k+2,… slots before the UL slot in deployments using such pre-defined DL/UL patterns.
The TP can be found in the file “CR1-38214  7.1.2.4  Correction to aperiodic SRS offset”.

2.3	 QCL chain rule
Assume that a target reference signal B is QCL with source reference signal A with respect to some Type X. Assume further that a target reference signal C is QCL with source reference signal B with respect to Type X. Then our understanding is that a target reference signal C is QCL with source reference signal A with respect to Type X. To avoid misunderstanding, it is necessary to clarify this in the specifications. 
In order to specify this, we prefer to make the changes in 38.211 in the antenna port definitions.
Hence, we have the following text proposal for Section 4.4.1 of TS 38.211 [bookmark: _Toc524610186]4.4.1	Antenna ports
[…]
Two antenna ports are said to be quasi co-located if the large-scale properties of the channel over which a symbol on one antenna port is conveyed can be inferred from the channel over which a symbol on the other antenna port is conveyed. The large-scale properties include one or more of delay spread, Doppler spread, Doppler shift, average gain, average delay, and spatial Rx parameters. 
If a first and second antenna port are quasi co-located with respect to a set of large scale parameters and a third antenna port is quasi co-located with the second antenna port with the same set large scale parameters, then the third antenna port is quasi co-located with first antenna port with the same set of large scale parameters. 


The related CR is found in the file “CR1-38211 7.1.2.4  Correction to QCL
2.4	PT-RS for configured grant type 2
Currently, the formula that describes the mapping of PT-RS to resource blocks excludes the case of configured grant type 2. Hence, when type 2 is used, the UE behavior is undefined. Additionally, the configured grant type 1 is not scheduled, hence slight change of wording is suggested.
It is proposed to modify the related paragraph in Section 6.4.1.2.2.1 of TS 38.211 as
is the RNTI associated with the DCI scheduling the transmission using C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, or the CS-RNTI in case of dynamic scheduling, and or CS-RNTI in case of scheduling using configured grant type 1

The related CR is found in the file “CR1-38211 7.1.2.4  Correction to PT-RS for configured grant”
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