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Introduction
In RAN #88E, the following way forward is endorsed:
	Way Forward:
· Task RAN1 (cc: RAN2) to define TRS bandwidth sizes of 28, 32, 36, 40, 44, 48 RBs.
· All TRS configured for a given BWP with the newly defined TRS bandwidth sizes for a UE span the same set of RBs.
· All allocated PDSCH RBs are confined within the bandwidth spanned by TRS + up to 3RBs beyond either/both of the highest RB and lowest RB of the TRS.
· Only supported for 10MHz UE channel bandwidth, 52 RB BWP size, and 15kHz SCS, in FDD bands.
· Note: No new performance requirement on UE is introduced here.
· A “per-band” UE capability is to be defined for this optional UE feature, that indicates per band support for one of:
· “All newly defined TRS bandwidth sizes”.
· “All newly defined TRS bandwidth sizes except 28 RB size”.
· Introduce from Release 16 as part of TEI16.


Text proposal 
There is one ambiguity from the way forward whether “up to 3RBs beyond either/both of the highest RB and lowest RB of the TRS” should allow the configuration of TRS 3 RSs beyond both the highest RB and lowest RB.
One of the argument is that there should be flexibility for the network to configure TRS on a 4 RB granularity but could still be able to schedule PDSCH on both side with up to 3RBs beyond the occupied RBs of CSI-RS for tracking. We don’t think this is necessary since it is already flexible for the network to configure pointA. With such flexibility, it is not necessary to support PDSCH resource allocation with 4/5/6RB larger than the bandwidth of the CSI-RS for tracking since the network could always configure TRS and pointA in a way that leave at most 3RBs outside. Thus the number of RBs for the PDSCH resource allocation is not expected to be 3RBs greater than the size of the number of RBs occupied by CSI-RS for tracking.
Proposal1: Adopt the following TP for 38.214
	<unchanged part omitted>
5.1.2.2	Resource allocation in frequency domain
Two downlink resource allocation schemes, type 0 and type 1, are supported. The UE shall assume that when the scheduling grant is received with DCI format 1_0, then downlink resource allocation type 1 is used.
If the scheduling DCI is configured to indicate the downlink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in pdsch-Config to 'dynamicswitch', for DCI format 1_1 or setting a higher layer parameter resourceAllocation-ForDCIFormat1_2 in pdsch-Config to 'dynamicswitch' for DCI format 1_2, the UE shall use downlink resource allocation type 0 or type 1 as defined by this DCI field. Otherwise the UE shall use the downlink frequency resource allocation type as defined by the higher layer parameter resourceAllocation for DCI format 1_1 or by the higher layer parameter resourceAllocation-ForDCIFormat1_2 for DCI format 1_2.
If a bandwidth part indicator field is not configured in the scheduling DCI or the UE does not support active BWP change via DCI, the RB indexing for downlink type 0 and type 1 resource allocation is determined within the UE's active bandwidth part. If a bandwidth part indicator field is configured in the scheduling DCI and the UE supports active BWP change via DCI, the RB indexing for downlink type 0 and type 1 resource allocation is determined within the UE's bandwidth part indicated by bandwidth part indicator field value in the DCI. The UE shall upon detection of PDCCH intended for the UE determine first the downlink bandwidth part and then the resource allocation within the bandwidth part.
For a PDSCH scheduled with a DCI format 1_0 in any type of PDCCH common search space, regardless of which bandwidth part is the active bandwidth part, RB numbering starts from the lowest RB of the CORESET in which the DCI was received; otherwise RB numbering starts from the lowest RB in the determined downlink bandwidth part.
If the bandwidth of the CSI-RS for tracking is configured to be one value among the set of {28, 32, 36, 40, 44, 48 RBs} in a BWP with equal to 52RBs, the resource allocation of PDSCH is expected to be confined within up to 3 RBs beyond the highest RB and lowest RB occupied by the CSI-RS for tracking. The number of RBs for the PDSCH resource allocation is not expected to be 3RBs greater than the number of RBs occupied by CSI-RS for tracking.
<unchanged part omitted>




For other restrictions endorsed in the way forward, the following TP is proposed.
Proposal2: Adopt the following TP for 38.214

	[bookmark: _Toc11352099][bookmark: _Toc20317989][bookmark: _Toc27299887][bookmark: _Toc29673152][bookmark: _Toc29673293][bookmark: _Toc29674286][bookmark: _Toc36645516][bookmark: _Toc45810561]5.1.6.1.1	CSI-RS for tracking
<unchanged part omitted>
Each CSI-RS resource, defined in Clause 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



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







-	, , , , ,  or  for frequency range 2.

-	a single port CSI-RS resource with density  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  resource blocks, or is equal to  resource blocks. For operation with shared spectrum channel access, freqBand configured by CSI-RS-ResourceMapping, is the minimum of 48 and  resource blocks, or is equal to  resource blocks. For bands in paired spectrum, UE may indicate support of bandwidth {28, 32, 36, 40, 44, 48 RBs} for CSI-RS for tracking in a BWP with   equal to 52RBs and subcarrierSpacing equal to 15kHz.  UE is not expected to be configured with CSI-RS for tracking with different sets of occupied RBs in a BWP if the bandwidth of the CSI-RS for tracking is configured to be one value among the set of {28, 32, 36, 40, 44, 48 RBs} in a BWP with equal to 52RBs. 

-	the UE is not expected to be configured with the periodicity of  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 slots where 10, 20, 40, or 80 and where µ is defined in Clause 4.3 of [4, TS 38.211]. 
[bookmark: _Hlk512448230]-	same powerControlOffset and powerControlOffsetSS given by NZP-CSI-RS-Resource value across all resources.
<unchanged part omitted> 



[bookmark: OLE_LINK13][bookmark: OLE_LINK14]
Conclusions
In this paper we propose two TPs that captures the newly defined TRS bandwidth and corresponding restrictions.
Proposal1: Adopt the following TP for 38.214
	<unchanged part omitted>
5.1.2.2	Resource allocation in frequency domain
Two downlink resource allocation schemes, type 0 and type 1, are supported. The UE shall assume that when the scheduling grant is received with DCI format 1_0, then downlink resource allocation type 1 is used.
If the scheduling DCI is configured to indicate the downlink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in pdsch-Config to 'dynamicswitch', for DCI format 1_1 or setting a higher layer parameter resourceAllocation-ForDCIFormat1_2 in pdsch-Config to 'dynamicswitch' for DCI format 1_2, the UE shall use downlink resource allocation type 0 or type 1 as defined by this DCI field. Otherwise the UE shall use the downlink frequency resource allocation type as defined by the higher layer parameter resourceAllocation for DCI format 1_1 or by the higher layer parameter resourceAllocation-ForDCIFormat1_2 for DCI format 1_2.
If a bandwidth part indicator field is not configured in the scheduling DCI or the UE does not support active BWP change via DCI, the RB indexing for downlink type 0 and type 1 resource allocation is determined within the UE's active bandwidth part. If a bandwidth part indicator field is configured in the scheduling DCI and the UE supports active BWP change via DCI, the RB indexing for downlink type 0 and type 1 resource allocation is determined within the UE's bandwidth part indicated by bandwidth part indicator field value in the DCI. The UE shall upon detection of PDCCH intended for the UE determine first the downlink bandwidth part and then the resource allocation within the bandwidth part.
For a PDSCH scheduled with a DCI format 1_0 in any type of PDCCH common search space, regardless of which bandwidth part is the active bandwidth part, RB numbering starts from the lowest RB of the CORESET in which the DCI was received; otherwise RB numbering starts from the lowest RB in the determined downlink bandwidth part.
If the bandwidth of the CSI-RS for tracking is configured to be one value among the set of {28, 32, 36, 40, 44, 48 RBs} in a BWP with equal to 52RBs, the resource allocation of PDSCH is expected to be confined within up to 3 RBs beyond the highest RB and lowest RB occupied by the CSI-RS for tracking. The number of RBs for the PDSCH resource allocation is not expected to be 3RBs greater than the number of RBs occupied by CSI-RS for tracking.
<unchanged part omitted>




Proposal2: Adopt the following TP for 38.214
	5.1.6.1.1	CSI-RS for tracking
<unchanged part omitted>
Each CSI-RS resource, defined in Clause 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



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







-	, , , , ,  or  for frequency range 2.

-	a single port CSI-RS resource with density  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  resource blocks, or is equal to  resource blocks. For operation with shared spectrum channel access, freqBand configured by CSI-RS-ResourceMapping, is the minimum of 48 and  resource blocks, or is equal to  resource blocks. For bands in paired spectrum, UE may indicate support of bandwidth {28, 32, 36, 40, 44, 48 RBs} for CSI-RS for tracking in a BWP with   equal to 52RBs and subcarrierSpacing equal to 15kHz.  UE is not expected to be configured with CSI-RS for tracking with different sets of occupied RBs in a BWP if the bandwidth of the CSI-RS for tracking is configured to be one value among the set of {28, 32, 36, 40, 44, 48 RBs} in a BWP with equal to 52RBs.

-	the UE is not expected to be configured with the periodicity of  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 slots where 10, 20, 40, or 80 and where µ is defined in Clause 4.3 of [4, TS 38.211]. 
-	same powerControlOffset and powerControlOffsetSS given by NZP-CSI-RS-Resource value across all resources.
<unchanged part omitted> 
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