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1 Introduction
This paper provides our views on TRS muting for NR coexistence with a narrow band system. Detailed proposals are described in the following sections.

2 Discussion
In RAN1#100-e, R1-2001121 proposed TRS muting to address the issue when NR coexists with a narrow band system as shown in the following figure.
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Figure 1. TRS issue when NR coexists with a narrow band system (Source: R1-2001121)
Based on our understanding, the fundamental issue comes from two folds.

· There is no 7MHz channel bandwidth defined in RAN4 specifications
· Companies doesn’t have the consensus to support BWP size other than CORESET0 size and the size corresponding to all RAN4-specified UE channel bandwidths for a given SCS in Rel-15
As pointed in a RAN1 LS to RAN2/4 (R1-1909900), RAN1 specifications have the flexibility to support any BWP size from 1 PRB to 275 PRBs, although currently Rel-15 does not support BWP sizes smaller than the RBG size or the PRG size. Therefore, we don’t see any problem in RAN1 specifications to support the deployment shown in Figure 1. However, we understand that companies have no consensus on the support of non-nominal BWP sizes in Rel-15 according to the LS (R1-1909900). Therefore, we proposed the following options for companies to discuss to resolve the issues.
· Option #1: All Rel-16 UEs are required to support BWP sizes from 2 to 273 PRBs in FR1 and from 2 to 264 PRBs in FR2
· No new RF requirements for BWP sizes other than RAN4-defined UE channel bandwidths are needed
· Option #2: For Rel-16, TRS bandwidth is given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping when a UE is configured with a carrier bandwidth ≤ 10MHz using 15KHz SCS
· UE reports via capability signalling whether it supports or not
Our preference is Option #1 because it’s a more clean & natural way to support the deployment in Figure 1. However, Option #2 is acceptable if companies still don’t have consensus on Option #1. In order to avoid potential comebacks for other carrier bandwidth sizes, we slightly modify the proposal in R1-2001121 as Option #2. Note that above options don’t fully resolve the issues for the deployment in Figure 1. Due to the lack of UE RF requirements for 7MHz, network has to guarantee there is no excessive out of band emission between two neighbouring systems; otherwise, it doesn’t work.
3 Conclusion
Proposal #1: Adopt one of the following options.
· Option #1: All Rel-16 UEs are required to support BWP sizes from 2 to 273 PRBs in FR1 and from 2 to 264 PRBs in FR2
· No new RF requirements for BWP sizes other than RAN4-defined UE channel bandwidths are needed
· Option #2: For Rel-16, TRS bandwidth is given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping when a UE is configured with a carrier bandwidth ≤ 10MHz using 15KHz SCS

· UE reports via capability signalling whether it supports or not
Proposal #2: If Option #1 is adopted, adopt one of the following alternatives.
· Alt. #1: Capture the following conclusion in RAN1 chairman notes

· All Rel-16 UEs are required to support BWP sizes from 2 to 273 PRBs in FR1 and from 2 to 264 PRBs in FR2
· Alt. #2: Adopt the following TP for TS38.213.
-----------------Begin of Text Proposal-------------------------------
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Bandwidth part operation

<Omitted>

For each DL BWP or UL BWP in a set of DL BWPs or UL BWPs, respectively, the UE is provided the following parameters for the serving cell as defined in [4, TS 38.211] or [6, TS 38.214]:

-
a SCS by subcarrierSpacing
-
a cyclic prefix by cyclicPrefix
-
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 provided by offsetToCarrier for the subcarrierSpacing, where [image: image8.wmf]RB
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 is any integer value between 1 and 275.
-
an index in the set of DL BWPs or UL BWPs by respective BWP-Id
-
a set of BWP-common and a set of BWP-dedicated parameters by BWP-DownlinkCommon and BWP-DownlinkDedicated for the DL BWP, or BWP-UplinkCommon and BWP-UplinkDedicated for the UL BWP [12, TS 38.331]
For unpaired spectrum operation, a DL BWP from the set of configured DL BWPs with index provided by BWP-Id is linked with an UL BWP from the set of configured UL BWPs with index provided by BWP-Id when the DL BWP index and the UL BWP index are same. For unpaired spectrum operation, a UE does not expect to receive a configuration where the center frequency for a DL BWP is different than the center frequency for an UL BWP when the BWP-Id of the DL BWP is same as the BWP-Id of the UL BWP.
<Omitted>
-----------------End of Text Proposal-------------------------------

Proposal #3: If Option #2 is adopted, adopt the following TP for TS38.214.
-----------------Begin of Text Proposal-------------------------------

5.1.6.1.1
CSI-RS for tracking

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. If no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, then the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of two periodic NZP CSI-RS resources in one 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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 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. 
-
if carrier [image: image21.png]
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the bandwidth of the CSI-RS resource is given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, otherwise,  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 [image: image25.png]


 resource blocks, or is equal to [image: image27.png]


 resource blocks. For operation with shared spectrum channel access, freqBand configured by CSI-RS-ResourceMapping, is the minimum of 48 and [image: image29.png]


 resource blocks, or is equal to [image: image31.png]


 resource blocks.
-
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.
<Omitted>
-----------------End of Text Proposal-------------------------------
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