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	Reason for change:
	RAN2 received LS from RAN1 in R2-1908429/R1-1907628 indicating the following agreements from RAN1#97 on 1024QAM capabilities:

	Introduce the following additional capability signalling to existing one for support of 1024QAM in LTE:
· In a band combination, the UE supports 1024QAM in a set of CC provided that:
1. The set of CC belong to bands that are indicated to support 1024QAM in that band combination, and
2. The following inequality is met: , where
a.  is the total number of layers across all configured CCs configured with 1024QAM
b.  is the total number of layers across all configured CCs not configured with 1024QAM
c.  and  are UE capabilities (per UE)
· In case the UE does not report w’ and y’, legacy capability signalling applies (i.e., the inequality does not apply)
· Request RAN2 to introduce a mechanism to ensure backwards compatibility considering both existing and new capability signalling
· Value of y’ can also be signalled in EN-DC band combination. Signalling details are up to RAN2.
· Note: this agreement applies to only LTE part of EN-DC
· Note: maximum data rate for LTE part of EN-DC should take y’ into account




In the LS, RAN1 requests RAN2 to update the UE capability signalling according to the above agreements.
Additionally, to address the note regarding maximum data rate, RAN1 also included endorsed TP for TS 38.306 subclause 4.1.2 in the LS.

	
	

	Summary of change:
	1. Changes in 4.1.2 according to RAN1-endorsed TP.
2. Add description for dl-1024QAM-TotalWeightedLayers in per BC capability signalling in CA-ParametersEUTRA. 
3. Updated field name totalWeightedLayers to fd-MIMO-TotalWeightedLayers to align with change#2 and change in TS 38.331.

Impact Analysis:

Impacted 5G architecture options: EN-DC

Impacted Functionality:
UE capability for 1024QAM

Interoperability:
1. If the network implements the CR but the UE does not, no interoperability is foreseen as the UE will not include the 1024QAM processing capabilities per BC, i.e., legacy capabilities apply.
2. If the UE implements the CR but the network does not, UE may include the 1024QAM processing capabilities per BC that the network ignores, which means the newtork may wrongly overestimate the UE’s 1024QAM processing capabilities.


	
	

	Consequences if not approved:
	RAN2 specification remains misaligned with RAN1 agreements.
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Start of Changes
[bookmark: _Toc12750882]4.1.2	Supported max data rate
For NR, the approximate data rate for a given number of aggregated carriers in a band or band combination is computed as follows.


wherein
J is the number of aggregated component carriers in a band or band combination
Rmax = 948/1024
For the j-th CC,
	[image: ] is the maximum number of supported layers given by higher layer parameter maxNumberMIMO-LayersPDSCH for downlink and maximum of higher layer parameters maxNumberMIMO-LayersCB-PUSCH and maxNumberMIMO-LayersNonCB-PUSCH for uplink.

	 is the maximum supported modulation order given by higher layer parameter supportedModulationOrderDL for downlink and higher layer parameter supportedModulationOrderUL for uplink.

	is the scaling factor given by higher layer parameter scalingFactor and can take the values 1, 0.8, 0.75, and 0.4.

	 is the numerology (as defined in TS 38.211 [6])



[bookmark: OLE_LINK8]	 is the average OFDM symbol duration in a subframe for numerology , i.e. . Note that normal cyclic prefix is assumed.




	 is the maximum RB allocation in bandwidth  with numerology , as defined in 5.3 TS 38.101-1 [2] and 5.3 TS 38.101-2 [3], where  is the UE supported maximum bandwidth in the given band or band combination.

	is the overhead and takes the following values
0.14, for frequency range FR1 for DL
0.18, for frequency range FR2 for DL
0.08, for frequency range FR1 for UL
0.10, for frequency range FR2 for UL
NOTE:	Only one of the UL or SUL carriers (the one with the higher data rate) is counted for a cell operating SUL.
The approximate maximum data rate can be computed as the maximum of the approximate data rates computed using the above formula for each of the supported band or band combinations.
For EUTRA in case of MR-DC, the approximate data rate for a given number of aggregated carriers in a band or band combination is computed as follows.

Data rate (in Mbps) = 
wherein
J is the number of aggregated EUTRA component carriers in MR-DC band combination
is the total maximum number of DL-SCH transport block bits received within a 1ms TTI for j-th CC, as derived from TS36.213 [22] based on the UE supported maximum MIMO layers for the j-th carrierCC, and based on the maximum modulation order for the j-th CC and number of PRBs based on the bandwidth of the j-th carrierCC according to indicated UE capabilities.
The approximate maximum data rate can be computed as the maximum of the approximate data rates computed using the above formula for each of the supported band or band combinations.
For MR-DC, the approximate maximum data rate is computed as the sum of the approximate maximum data rates from NR and EUTRA.

Next Change

[bookmark: _Toc12750895]4.2.7.3	CA-ParametersEUTRA
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	additionalRx-Tx-PerformanceReq
additionalRx-Tx-PerformanceReq defined in 4.3.5.22, TS 36.306 [15].
	BC
	No
	No
	No

	dl-1024QAM-TotalWeightedLayers
Indicates total number of weighted layers for the LTE part of the concerned EN-DC band combination the UE can process for 1024QAM, as described in TS 36.306 [15] equation 4.3.5.31-1. Actual value =  (10 + indicated value x 2), i.e. value 0 indicates 10 layers, value 1 indicates 12 layers and so on. For an EN-DC band combination for which this field is not included, dl-1024QAM-TotalWeightedLayers-r15 as described in TS 36.331 [5] applies, if included.
	BC
	No
	No
	No

	multipleTimingAdvance
multipleTimingAdvance defined in 4.3.5.3, TS 36.306 [15].
	BC
	No
	No
	No

	simultaneousRx-Tx
simultaneousRx-Tx defined in 4.3.5.4, TS 36.306 [15].
	BC
	No
	No
	No

	supportedBandwidthCombinationSetEUTRA
Indicates the set of supported bandwidth combinations for the LTE part for inter-band EN-DC. The field is encoded as a bit map, where bit N is set to "1" if UE support Bandwidth Combination Set N for this band combination. The leading / leftmost bit (bit 0) corresponds to the Bandwidth Combination Set 0, the next bit corresponds to the Bandwidth Combination Set 1 and so on. The UE shall neither include the field for a EN-DC combination which has only one LTE carrier, nor for a EN-DC combination which has more than one LTE carrier for which the UE only supports Bandwidth Combination Set 0 for the LTE part. If the inter-band EN-DC has more than one LTE carrier, the UE shall support at least one bandwidth combination for the supported LTE part.

	BC
	CY
	No
	No

	supportedNAICS-2CRS-AP
supportedNAICS-2CRS-AP defined in 4.3.5.8, TS 36.306 [15].
	BC
	No
	No
	No

	fd-MIMO-TtotalWeightedLayers
Indicates total number of weighted layers for the LTE part of the concerned EN-DC band combination the UE can process for FD-MIMO, as described in TS 36.306 [15] equation 4.3.28.13-1 and TS 36.331 [5] clause 6.3.6, NOTE 8 in UE-EUTRA-Capability field descriptions. For the an EN-DC band combination for which this field is not included, totalWeightedLayers-r13 as described in TS 36.331 [5] applies, if included.
	BC
	No
	No
	No

	ue-CA-PowerClass-N
ue-CA-PowerClass-N defined in 4.3.5.1.3, TS 36.306 [15].
	BC
	No
	No
	No



End of Changes
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