3GPP TSG-RAN WG1 Meeting #94bis
R1-1811857
Chengdu, China, 8th October – 12th October, 2018
Agenda item:

7.1.2.4
Source:
MediaTek Inc.
Title:
Summary #1 for TRS maintenance
Document for:

Discussion
1 Introduction
This contribution is to collect companies’ views on the issues for TRS maintenance.
2 Issues and editorial change
2.1 Limited resource set number for FR2
QC(11232) mentions that, the max number of NZP CSI-RS resource set per cc is 64. If each SSB is associated with one resource set for TRS, then it will consume all resource sets only for TRS since the max number of SSB can be 64. As such there is no room for other functionalities like acquisition, beam management.
Then QC has the proposal to remove the following constraint in 5.1.6.1.1 of 38.214, 

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


The companies’ comments can be expressed below.
	Huawei, HiSilicon
	No need to change on it. Actually, discussed before on the issue, TRS cannot be the CSI-RS for beam management, which is for beam sweeping.

	Qualcomm
	Reply to Huawei: it can be set to ‘none’ as it happens for Aperiodic TRS

	vivo
	The following field is mandatory if associated with a report config. Which one would be configured? If configured with periodic, the PUCCH resources would always need to be associated.
  reportConfigType                        CHOICE {

        periodic                                SEQUENCE {

            reportSlotConfig                        CSI-ReportPeriodicityAndOffset,

            pucch-CSI-ResourceList                  SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource

        },

        semiPersistentOnPUCCH                   SEQUENCE {

            reportSlotConfig                        CSI-ReportPeriodicityAndOffset,

            pucch-CSI-ResourceList                  SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource

        },

        semiPersistentOnPUSCH                   SEQUENCE {

            reportSlotConfig                        ENUMERATED {sl5, sl10, sl20, sl40, sl80, sl160, sl320},

            reportSlotOffsetList                SEQUENCE (SIZE (1.. maxNrofUL-Allocations)) OF INTEGER(0..32),

            p0alpha                                 P0-PUSCH-AlphaSetId

        },

        aperiodic                               SEQUENCE {

            reportSlotOffsetList                SEQUENCE (SIZE (1..maxNrofUL-Allocations)) OF INTEGER(0..32)

        }

    },

    

	MTK
	Maybe we can consider to increase the max number of resource sets, if allowed

	Samsung
	Seems more offline is require.

	
	


Suggestion: continue to discuss
2.2 Power offset issue

HW(10101) and Intel(11647) mention that the parameter powerControlOffset is used under the scenario that “when UE derives CSI feedback”. The description is in 5.2.2.3.1 of 38.214 for NZP CSI-RS.

In 5.1.6.1.1 of 38.214 for TRS, there is the following description,

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


Then it has raised a concern that, the parameter powerControlOffset intended for CSI feedback should not be applied to TRS. HW and Intel propose the solutions with different direction. Here they are,
	· HW: Change the definition of the parameter powerControlOffset in 5.2.2.3.1, as shown below
<Unchanged parts are omitted>

-
powerControlOffset: which is the assumed ratio of PDSCH EPRE to NZP CSI-RS EPRE when UE derives CSI feedback or when the CSI-RS resource in a NZP-CSI-RS-ResourceSet is configured with higher layer parameter trs-Info and takes values in the range of [-8, 15] dB with 1 dB step size.

                               < End of the text proposal >

· Intel: Modify the power definition for TRS in 5.1.6.1.1 by removing powerControlOffset, as shown below
<Unchanged parts are omitted>

same powerControlOffset and powerControlOffsetSS given by NZP-CSI-RS-Resource value across all resources if configured.

                               < End of the text proposal >



The companies’ comments can be expressed below.
	Huawei, HiSilicon
	Support the first one. 
Till now, Section 5.1.6.1.1 and Section 5.2.2.3.1 in the current spec are collided. So, need to change the spec. 

Then, Pc is beneficial for UE side to estimate AGC for TRS, so it cannot be removed as the proposal-2.  

	QC
	This issue has been captured in Summary of CSIRS and already has several companies replies, maybe it should be discussed there?

	MTK
	Agree with HW, and even it is discussed in CSI-RS, we still support HW’s proposal

	NTT DOCOMO
	Support the first one.

	LGE
	Agree with QC. 

	Samsung
	Agree with QC.


Suggestion: It can be discussed in CSI-RS session
2.3 Editorial changes: vivo(10367) and CATT(10519)
vivo(10367) mentions that, in current specification 5.1.6.1.1 of 38.214, as TRS is configured with CSI-ReportConfig (aperiodic case), the reportQuantity should be set to ‘none’. The wording is as follows,

	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


However, in 5.2.2.3.1 of 38.214, it is seen that,

	trs-Info in NZP-CSI-RS-ResourceSet is associated with a CSI-RS resource set and for which the UE can assume that the antenna port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same as described in Subclause 5.1.6.1.1 and can be configured when reporting setting is not configured or when the higher layer parameter reportQuantity associated with all the reporting settings linked with the CSI-RS resource set is unconfigured or set to 'none'.


As such, the “unconfigured” should be removed from 5.2.2.3.1 of 38.214.

The below is the text proposal from vivo and CATT,
	TS 38.214 V15.3.0 (2018-09)
5.2.2.3.1
NZP CSI-RS

< Unchanged parts are omitted >

-
trs-Info in NZP-CSI-RS-ResourceSet is associated with a CSI-RS resource set and for which the UE can assume that the antenna port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same as described in Subclause 5.1.6.1.1 and can be configured when reporting setting is not configured or when the higher layer parameter reportQuantity associated with all the reporting settings linked with the CSI-RS resource set is unconfigured or set to 'none'.
< Unchanged parts are omitted >


The companies’ comments can be expressed below.
	Huawei, HiSilicon
	Seems ok

	Qualcomm
	OK with removing the word “unconfigured”.

	MTK
	ok

	NTT DOCOMO
	OK

	LGE
	Fine with this TP.

	Samsung
	OK


Suggestion: Adopt the TP
2.4 Editorial changes: OPPO(10963)
OPPO has concern that the current specification doesn’t clearly express the relationship between the report setting and TRS for both periodic and aperiodic cases.
The rule by plain expression is

· For periodic TRS, the report setting by CSI-ReportConfig is not configured
· For aperiodic TRS, the reporting setting by CSI-ReportConfig is configured, and the parameter reportQuantity inside CSI-ReportConfig IE should be set to “none”
The current specification in 5.1.6.1.1 of 38.214 has the following statement,

	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.


And OPPO proposes the following changes,

	/---------------------------------------- Start of Text Proposal for 38.214 -----------------------------------------/
5.1.6.1.1
CSI-RS for tracking

A UE does not expect to be configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to other than 'none' if the CSI-ReportConfig is linked to a CSI-ResourceConfig containing an aperiodic NZP-CSI-RS-ResourceSet configured with trs-Info.

A UE does not expect to be configured with a CSI-ReportConfig which is linked to a CSI-ResourceConfig containing a periodic NZP-CSI-RS-ResourceSet configured with trs-Info.
/---------------------------------------- End of Text Proposal for 38.214 -----------------------------------------/



The companies’ comments can be expressed below.
	Huawei, HiSilicon
	Seems not necessary, the current spec is clear.

	Qualcomm
	The change on the 2nd paragraph depends on issue 2.1

	MTK
	No need to change

	LGE
	Not necessary

	Samsung
	Seems not essential.


Suggestion: no change
2.5 Editorial change: Intel(10752)
Intel(10752) mentions that the resources in a resource set for TRS should have the same time domain behaviour, either periodic or aperiodic. Therefore Intel provides the following TP,
	5.1.6.1.1
CSI-RS for tracking

<Unrelated 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:

<Unrelated part omitted>

-
same resourceType, powerControlOffset and powerControlOffsetSS given by NZP-CSI-RS-Resource value across all resources.


The companies’ comments can be expressed below.
	Qualcomm
	OK

	MTK
	We think the resource type is configured at the resource set level. From 331, it is seen that
CSI-ResourceConfig ::= 



SEQUENCE {


csi-ResourceConfigId



CSI-ResourceConfigId,


csi-RS-ResourceSetList 
 


CHOICE {



nzp-CSI-RS-SSB 





SEQUENCE {




nzp-CSI-RS-ResourceSetList


SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSetsPerConfig)) OF NZP-CSI-RS-ResourceSetId OPTIONAL,




csi-SSB-ResourceSetList



SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSetsPerConfig)) OF CSI-SSB-ResourceSetId
OPTIONAL


},






csi-IM-ResourceSetList



SEQUENCE (SIZE (1..maxNrofCSI-IM-ResourceSetsPerConfig)) OF CSI-IM-ResourceSetId


},


bwp-Id







BWP-Id,


resourceType





ENUMERATED { aperiodic, semiPersistent, periodic },


...

}

If so, do we still have concern that the resource in a resource set may have different time domain behaviour?


	LGE
	Higher layer parameter resourceType is defined in CSI-ResourceConfig which is linked to CSI-RS resource set, not defined in each CSI-RS resource. So, this TP seems unnecessary. 


Suggestion: continue to discuss
2.6 Editorial change: ZTE(10215)
ZTE(10215) points out that the current specification may not clearly indicate the support of aperiodic TRS set configured with four NZP CSI-RS resources in two consecutive slots with two NZP CSI-RS resources in each slot for FR1. So ZTE proposes the following TP. It looks lengthy, but basically it is to remove the term of “periodic” from the description.
	< Start of text proposal >
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 NZP CSI-RS resources in two consecutive slots with twoNZP 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 CSI-RS resources in one slot or with a NZP-CSI-RS-ResourceSet of four NZP CSI-RS resources in two consecutive slots with two 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. 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 
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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 powerControlOffset and powerControlOffsetSS given by NZP-CSI-RS-Resource value across all resources.
< End of text proposal >



The companies’ comments can be expressed below.
	MTK
	In 5.1.6.1.1 of 38.214, we see that
“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”

So it is clear that when periodic TRS is configured with 4 resources, and only one condition to allocate the 4 resources, which is 2+2, then aperiodic TRS should also be 4 resources as well.

If ZTE has concern that the 4 resources for aperiodic TRS don’t mean it is in the form of 2+2, then we can consider to change the sentence as

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 same number of CSI-RS resources in a slot
Also from May meeting agreement:

Agreement
· 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
Note: Huawei has concerns on the UE complexity due to lack of restriction on subcarrier location but for the progress of NR completion, will accept the above compromise
It means periodic TRS resource set and aperiodic TRS resource set don’t need to be at same symbol position, and no need to have same frequency shift. The symbol position for aperiodic TRS should still come from the agreed symbol position. Based on it, we can agree part of ZTE TP that, 
< Start of text proposal >
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 
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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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< End of text proposal >


	Huawei, HiSilicon
	Similar view with MTK. If remove “periodic”, then not sure whether mix periodic and aperiodic CSI-RS resources.

	Qualcomm
	MTK’s proposal seems clarifying part of the issue, but still there are a couple of corrections in ZTE’s proposal:

· The time domain locations of both periodic and aperiodic is given by the CSI-RS-resourceMapping, and the agreed locations:
< Start of text proposal >
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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< End of text proposal >
· We don’t define periodicityAndOffset for aperiodic resources:

< Start of text proposal >
-
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 powerControlOffset and powerControlOffsetSS given by NZP-CSI-RS-Resource value across all resources.
< End of text proposal >


	vivo
	Fine with ZTE’s original wording. 

	LGE
	MTK’s TP seems better. 

	Samsung
	Fine with MTK’s TP


Suggestion: adopt the following TPs
For 5.1.6.1.1 in 38.214
< Start of text proposal >
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 same number of CSI-RS resources in a slot
< End of text proposal >
< Start of text proposal >
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 
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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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< End of text proposal >
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