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	Reason for change:
	RAN2 received LS from RAN1 in R2-1905505/R1-1905577 indicating the following RAN1 agreements on FD-MIMO capabilities:

Agreement:
Adopt the following baseband capability signalling for Rel-13 FD-MIMO:
For a UE configured with FD-MIMO, for a band combination for which the UE does not report FD-MIMO capabilities, a configuration related to a set of CCs is supported by the UE if the following inequality is met

where 
-  is the maximum number of DL layers configured for CC  
· 
·  is the “total number of weighted layers” the UE can process
Notes: 
· Legacy capability signalling can still be used after this capability is introduced (to e.g. signal a subset of supported band combinations).
· Detailed design of the capability signalling is left to RAN2

In the LS, RAN1 requests RAN2 to introduce following parameters in UE capability signalling (per UE):
	-  Relative weight of processing FD-MIMO with {2, 4, 8} layers with respect to non-FD-MIMO with the same number of layers.  has a range of 
	-  “Total number of weighted layers”, which is an integer between 2 and 128. 

	
	

	Summary of change:
	1. Add reference to FD-MIMO processing capability condition (TS 36.331) in description of nonPrecoded-r13 
2. Add description of csi-ReportingNP-r14 and reference to FD-MIMO processing capability condition (TS 36.331).
3. Add description of new UE capability signalling fields for indicating FD-MIMO processing capability according to the RAN1 LS.


Example:

For example, consider the UE supports 5 CC (assume inter-band for simplicity). The UE may support the following combinations:
1. 5CC x 4 layers with no FD-MIMO
2. 4CC with 4 layers without FD-MIMO + 1 CC with 2 layers FD-MIMO
3. 3CC with 4 layers without FD-MIMO + 2 CC with 2 layers FD-MIMO
4. 3CC with 4 layers without FD-MIMO + 1 CC with 4 layers FD-MIMO
For the case above, suppose the UE signalled relWeightTwoLayers = relWeightFourLayers = 2 and totalWeightedLayers = 20.  This translates into the following inequalities:
1. 5CC x 4 layers with no FD-MIMO  UE is not configured with FD-MIMO, so the condition does not apply (i.e., legacy capability signaling applies).
2. 4CC with 4 layers without FD-MIMO + 1 CC with 2 layers FD-MIMO  
3. 3CC with 4 layers without FD-MIMO + 2 CC with 2 layers FD-MIMO 
4. 3CC with 4 layers + 1 CC with 4 layers FD-MIMO 
5. 5CC x 4 layers with FD-MIMO (this is not supported by the UE)  .

When the UE signals the added capability parameters, by applying the added condition in NOTE X, the eNB can derive that the UE supports 1-4, but does not support 5.


Impact Analysis:
Impacted Functionality:
UE capability for FD-MIMO

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


	
	

	Consequences if not approved:
	RAN2 specification remains misaligned with RAN1 agreements.
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[bookmark: _Toc525845760][bookmark: _Toc525845780][bookmark: _Toc6021797][bookmark: _Toc6021795]4.3.28.6	nonPrecoded-r13
Indicates the UE capabilities concerning non-precoded EBF/ FD-MIMO operation (class A) for band combinations for which the concerned capabilities are not signalled, see TS 36.213 [22], clause 7.2.
-	config1: Indicates support of configuration 1.
-	config2: Indicates support of configuration 2.
-	config3: Indicates support of configuration 3.
-	config4: Indicates support of configuration 4.
The capability parameters are provided separately per transmission mode (TM9, TM10). The capability parameters may also be provided per band combination. Furthermore, capability parameters may be provided per UE, which are applicable for band combinations for which the concerned capabilities are not signalled. See also TS 36.331 [5] subclause 6.3.6, NOTE X in UE-EUTRA-Capability field descriptions.
[bookmark: _GoBack]
Next change
4.3.28.x	csi-ReportingNP-r14
Indicates whether the UE supports CSI reporting on non-precoded CSI-RS with 20, 24, 28 or 32 antenna ports, see TS 36.213 [22, Table 7.2.4-9]. The capability parameter is provided separately per transmission mode (TM9, TM10), which is applicable for all bands of band combinations except when additionally included per band of band combination per TM indicating the concerned capability is different from the per TM capability. See also TS 36.331 [5] subclause 6.3.6, NOTE X in UE-EUTRA-Capability field descriptions. A UE indicating support of csi-ReportingNP-r14 shall also indicate support of nonPrecoded-r13. 

Next change
4.3.28.xx	relWeightTwoLayers-r13, relWeightFourLayers-r13, relWeightEightLayers-r13
This field indicates relative weight of processing FD-MIMO with 2/ 4/ 8 layers with respect to non-FD-MIMO with the same number of layers, as described in TS 36.331 [5] subclause 6.3.6, NOTE X in UE-EUTRA-Capability field descriptions. This field can be included only if the UE supports the corresponding number of layers (i.e. 2/ 4/ 8 layers).
4.3.28.yy	totalWeightedLayers-r13
This field indicates total number of weighted layers the UE can process for FD-MIMO, as described in TS 36.331 [5] subclause 6.3.6, NOTE X in UE-EUTRA-Capability field descriptions.
End of changes

