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	Reason for change:
	In the RAN #88 e-meeting, it was agreed on Flexible TRS Bandwidth Operation that [1]: 
· 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.

This CR introduces the physical layer specification changes to incorporate that agreement.

Note that the RRC IEs referred to in this CR assumes that the same names are used in RAN2 specifications.

	
	

	Summary of change:
	
5.1.2.2: Introduction of restriction to frequency domain PDSCH resource allocation to span no more than 3 RBs for PDSCH allocation below lowest RB and 3 RBs above the highest RB of the TRS bandwidth.

5.1.6.1.1: Introduce the new CSI-RS Resource Bandwidth sizes for 10MHz UE channel bandwidth, 52 RB BWP size, and 15kHz SCS, in FDD bands.


	
	

	Consequences if not approved:
	Operators will not be able to operate their networks with a smaller TRS bandwidth than the bandwidth part configured in the required scenarios to coexist with other RATs in a 10MHz channel bandwidth


	
	

	Clauses affected:
	

	
	

	
	Y
	N
	
	

	Other specs
	X
	
	 Other core specifications	
	TS 38.306

	affected:
	
	X
	 Test specifications
	TS 38.331

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	




Page 1






[bookmark: _Toc11352097][bookmark: _Toc20317987][bookmark: _Toc27299885][bookmark: _Toc29673150][bookmark: _Toc29673291][bookmark: _Toc29674284][bookmark: _Toc36645514][bookmark: _Toc45810559]<<START OF CHANGES>>
[bookmark: _Toc11352086][bookmark: _Toc20317976][bookmark: _Toc27299874][bookmark: _Toc29673139][bookmark: _Toc29673280][bookmark: _Toc29674273][bookmark: _Toc36645503][bookmark: _Toc45810548]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.
[bookmark: _Hlk498008880]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.
For operation in paired sprectrum with , = 52 ,  and reported UE capability trsAdditionalBandwidth, the UE is not expected to receive a PDSCH allocation spanning more than 3RBs below the lowest RB and 3 RBs above the highest RB of the corresponding CSI-RS resource as described in Clause 5.1.6.1.1.

<<SECTIONS SKIPPED>>

5.1.6	UE procedure for receiving reference signals
[bookmark: _Toc11352098][bookmark: _Toc20317988][bookmark: _Toc27299886][bookmark: _Toc29673151][bookmark: _Toc29673292][bookmark: _Toc29674285][bookmark: _Toc36645515][bookmark: _Toc45810560]5.1.6.1	CSI-RS reception procedure
The CSI-RS defined in Clause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation, L1-RSRP computation and mobility.
For a CSI-RS resource associated with a NZP-CSI-RS-ResourceSet with the higher layer parameter repetition set to 'on', the UE shall not expect to be configured with CSI-RS over the symbols during which the UE is also configured to monitor the CORESET, while for other NZP-CSI-RS-ResourceSet configurations, if the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in all the search space sets associated with CORESET are quasi co-located with 'QCL-TypeD', if 'QCL-TypeD' is applicable. This also applies to the case when CSI-RS and the CORESET are in different intra-band component carriers, if 'QCL-TypeD' is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET in the OFDM symbols occupied by the search space set(s).
The UE is not expected to receive CSI-RS and SIB1 message in the overlapping PRBs in the OFDM symbols where SIB1 is transmitted. 
If the UE is configured with DRX, 
-	if  the UE is configured to monitor DCI format 2_6 and configured by higher layer parameter ps-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP' and 'ssb-Index-RSRP' when drx-onDurationTimer is not started, the most recent CSI measurement occasion occurs in DRX active time or during the time duration indicated by drx-onDurationTimer also outside DRX active time for CSI to be reported;
-	if the UE is configured to monitor DCI format 2_6 and configured by higher layer parameter ps-TransmitPeriodicL1-RSRP to report L1-RSRP with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to cri-RSRP when drx-onDurationTimer is not started, the most recent CSI measurement occasion occurs in DRX active time or during the time duration indicated by drx-onDurationTimer also outside DRX active time for CSI to be reported;
-	otherwise, the most recent CSI measurement occasion occurs in DRX active time for CSI to be reported.
[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
[bookmark: _Hlk513060382]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. 
[bookmark: _Hlk25849405]-	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. 
[bookmark: _Hlk513180296][bookmark: _Hlk512260067]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 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.
[bookmark: _GoBack]-	for operation in paired sprectrum with , = 52 ,  and reported UE capability trs-AdditionalBandwidth-r16, the bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is minimum 28 or 32 resource blocks depending on whether the value of trs-AdditionalBandwidth-r16 is set to trs-AddBW-Set1 or trs-AddBW-Set2, and maximum  resource blocks and all CSI-RS resource configurations shall span the same set of resource blocks, 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  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.

-	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.

<<END OF CHANGES>>
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