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Discussion
1 Introduction
This contribution is to collect companies’ CRs on the issues for Rel-15 TRS maintenance.
2 Issues and CRs
2.1 Power offset issue

Intel(12468) mention that the parameter powerControlOffset should be used under the scenario that “when UE derives CSI feedback”. And this parameter should not be applied to TRS.
The following CR is then proposed,
	Reason for change:
	The parameter powerControlOffset is used for CSI feedback, and not used for TRS, which is defined in other part of 38.214.

	
	

	Summary of change:
	Remove powerControlOffset in TRS section

	
	

	Consequences if not approved:
	Current spec is not consistent.


	5.1.6.1.1
CSI-RS for tracking

<Unchanged part omitted>

Each CSI-RS resource, defined in Subclause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter NZP-CSI-RS-Resource with the following restrictions:

-
the time-domain locations of the two CSI-RS resources in a slot, or of the four CSI-RS resources in two consecutive slots (which are the same across two consecutive slots), as defined by higher layer parameter CSI-RS-resourceMapping, is given by one of

-
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 for frequency range 1 and frequency range 2,
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 for frequency range 2.

-
a single port CSI-RS resource with density 
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 given by Table 7.4.1.5.3-1 from [4, TS 38.211] and higher layer parameter density configured by CSI-RS-ResourceMapping.
-
the bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is the minimum of 52 and 
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-
the UE is not expected to be configured with the periodicity of 
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 slots if the bandwidth of CSI-RS resource is larger than 52 resource blocks.

-
the periodicity and slot offset for periodic NZP CSI-RS resources, as given by the higher layer parameter periodicityAndOffset configured by NZP-CSI-RS-Resource, is one of 
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10, 20, 40, or 80 and where µ is defined in Subclause 4.3 of [4, TS 38.211]. 

-
same powerControlOffsetSS given by NZP-CSI-RS-Resource value across all resources.

<Unchanged part omitted>


The companies’ comments can be expressed below.
	Qualcomm
	We disagree with this CR. pwerControlOffset should be set for TRS also. Another way to update the spec (if needed) is to remove the sentence “when UE derives CSI feedback”. It is up to the UE use this information if it does not consider it important to be used.  To vivo: if TRS is not available there is going to be degradation in performance; the UE could use the QCLed SSB to derive some parameters up to some extend (up to UE implementation), as it could do for example for broadcast PDSCH. 

	vivo
	Wondering QC’s intention. If it is used as the AGC source, what would happen when there is no TRS for receptions of a target signal?

	Huawei, HiSilicon
	Not support the CR. Actually, in previous meetings, QC and Huawei, HiSilicon already clarified online that we will use Pc offset as current spec defined in TRS, which is beneficial for AGC adjustment for reception. Also fine with QC’s proposal (the same as we proposed before) to remove the sentence “when UE derives CSI feedback” in the CSI reporting setting for more clear:
In 5.2.2.3.1
-
powerControlOffset: which is the assumed ratio of PDSCH EPRE to NZP CSI-RS EPRE and takes values in the range of [-8, 15] dB with 1 dB step size.


	Samsung
	Non-essential issue. Regardless of powerControlOffset is used for CSI for TRS or not, aligning the values of powerControlOffset doesn’t induce a critical error at all.


Suggestion: adopt Huawei’s text proposal  

	In 5.2.2.3.1 of 38.214

-
powerControlOffset: which is the assumed ratio of PDSCH EPRE to NZP CSI-RS EPRE and takes values in the range of [-8, 15] dB with 1 dB step size.


2.2 BWP issue
ZTE(13915) raises concern between TRS and BWP. The below is the description and CR.
	Reason for change:
	Based on current specification, one TRS resource can be configured under different CSI-RS resource settings which may have different BWP ID. When this TRS resource is as a QCL reference, one BWP ID is also configured in QCL-Info. In this case, the value of bwp-Id in QCL-Info should be the same as one of CSI-RS resource settings which contain the TRS resource. 
In addition, TRS as a QCL reference and the target signal can be in different BWPs based on current specification, the minimum bandwidth of TRS can depend on the BWP of the target signal in this case for accurate time/frequency synchronization.

	
	

	Summary of change:
	If one TRS resource is contained in multiple CSI-ResourceConfig and is configured in QCL-Info, the  bwp-Id value in QCL-Info should be the same as one of bwp-Id values in these multiple CSI-ResourceConfig.
In the case when TRS as a QCL reference and a target signal are in different BWP, the bandwidth of TRS cannot be smaller than X, where X=min (52 PRBs, the bandwidth of BWP of the target signal) if the periodicity of the TRS=10ms or X= the bandwidth of BWP of the target signal if the periodicity of the TRS>10ms

	
	

	Consequences if not approved:
	UE cannot know the BWP information of TRS, and cannot get time/frequency tracking.


The content of CR is shown below (smaller font size on the unchanged part),

	A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info.

For a NZP-CSI-RS-ResourceSet configured with the higher layer parameter trs-Info, the UE shall assume the antenna port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same. For frequency range 1, the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. For frequency range 2 the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of two periodic CSI-RS resources in one slot or with a NZP-CSI-RS-ResourceSet of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. 

A UE configured with NZP-CSI-RS-ResourceSet(s) configured with higher layer parameter trs-Info may have the CSI-RS resources configured as:

-
Periodic, with the CSI-RS resources in the NZP-CSI-RS-ResourceSet configured with same periodicity, bandwidth and subcarrier location

-
Periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location)and the aperiodic CSI-RS being 'QCL-Type-A' and 'QCL-TypeD', where applicable, with the periodic CSI-RS resources. For frequency range 2, the UE does not expect that the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is smaller than the UE reported ThresholdSched-Offset. The UE shall expect that the periodic CSI-RS resource set and aperiodic CSI-RS resource set are configured with the same number of CSI-RS resources and with the same number of CSI-RS resources in a slot. For the aperiodic CSI-RS resource set if triggered, and if the associated periodic CSI-RS resource set is configured with four periodic CSI-RS resources with two consecutive slots with two periodic CSI-RS resources in each slot, the higher layer parameter aperiodicTriggeringOffset indicates the triggering offset for the first slot for the first two CSI-RS resources in the set.

A UE does not expect to be configured with a CSI-ReportConfig that is linked to a CSI-ResourceConfig containing an NZP-CSI-RS-ResourceSet configured with trs-Info and with the CSI-ReportConfig configured with the higher layer parameter timeRestrictionForChannelMeasurements set to 'configured'.

A UE does not expect to be configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to other than 'none' for aperiodic NZP CSI-RS resource set configured with trs-Info.

A UE does not expect to be configured with a CSI-ReportConfig for periodic NZP CSI-RS resource set configured with trs-Info.

A UE does not expect to be configured with a NZP-CSI-RS-ResourceSet configured both with trs-Info and repetition.

Each CSI-RS resource, defined in Subclause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter NZP-CSI-RS-Resource with the following restrictions:

-
the time-domain locations of the two CSI-RS resources in a slot, or of the four CSI-RS resources in two consecutive slots (which are the same across two consecutive slots), as defined by higher layer parameter CSI-RS-resourceMapping, is given by one of

-
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-
a single port CSI-RS resource with density 
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 given by Table 7.4.1.5.3-1 from [4, TS 38.211] and higher layer parameter density configured by CSI-RS-ResourceMapping.
-
the bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is the minimum of 52 and 
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-
the UE is not expected to be configured with the periodicity of 
[image: image30.wmf]10

2

´

m

 slots if the bandwidth of CSI-RS resource is larger than 52 resource blocks.

-
the periodicity and slot offset for periodic NZP CSI-RS resources, as given by the higher layer parameter periodicityAndOffset configured by NZP-CSI-RS-Resource, is one of 
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-    In the case when a NZP-CSI-RS-ResourceSet configured with trs-Info as a QCL reference and a target signal 

are in different BWP, the bandwidth of this NZP-CSI-RS-ResourceSet cannot be smaller than Y, where Y=min 

(52 PRBs, the bandwidth of BWP of the target signal) if 
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signal if  
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-
   same powerControlOffset and powerControlOffsetSS given by NZP-CSI-RS-Resource value across all resources
-   If a NZP-CSI-RS-Resource within a NZP-CSI-RS-ResourceSet configured with trs-Info is contained in multiple CSI-ResourceConfig and is configured within a QCL-Info, the bwp-Id value in this QCL-Info should be the same as one of bwp-Id values in these multiple CSI-ResourceConfig.



The companies’ comments can be expressed below.
	Samsung
	In 38.214 section 5.2.2.3.1, the followings are already captured:
“bwp-Id in CSI-ResourceConfig defines which bandwidth part the configured CSI-RS is located in.”
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 the UE shall assume that the initial CRB index of the CSI-RS resource is [image: image38.png]
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, the UE shall assume that the bandwidth of the CSI-RS resource is [image: image44.png]N& zs = Ni&% + NESE' — Ninivicil 5
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. In all cases, the UE shall expect that [image: image48.png]N& s = min(24,N533)



.”
Do we still need further clarification?

	ZTE
	To Samsung’s comment:

Currently, bwp-Id is contained in both QCL-Info and CSI-ResourceConfig. If one TRS resource can be contained within two CSI-ResourceConfig, if bwp-Id of those two CSI-ResourceConfig are different, bwp-Id of one of those two CSI-ResourceConfig should be the same as that in QCL-Info. That’s our intention. Following pictures show the examples where one TRS resource is used for two BWPs. 
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