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1      Introduction
RAN1 sent reply LS to RAN2/4 on TM10 / FD-MIMO UE capability signaling that RAN2 asked [1]. 
According to the previous RAN2 email discussion, companies are ok to consider TM-10/FD-MIMO parameters as baseband capability, but it was suggested to consult with RAN1/RAN4.
Based on the RAN1 LS, RAN1 clearly said “the following TM-10/FD-MIMO parameters can be candidates to be dependent only on baseband capability and not RF capability”. 

	1. Overall Description:

RAN1 would like to thank RAN2 for their LS on TM-10/FD-MIMO UE capability signalling. 

RAN1 observes that the following TM-10/FD-MIMO parameters can be candidates to be dependent only on baseband capability and not RF capability:

· supportedCSI-Proc-r11

· nonPrecoded-r13

· beamformed-r13

· dmrs-Enhancements-r13

· csi-ReportingNP-r14

· csi-ReportingAdvanced-r14

· hybridCSI-r14

· semiOL-r14

RAN1 does not expect impacts on RAN1 specifications if support for the above listed capability parameters are each considered as baseband capabilities.

It is further RAN1 understanding that at least some of the above listed TM-10/FD-MIMO parameters can be defined considering the following:

· number of supported carriers, and

· bandwidth within each supported carrier, and

· number of MIMO layers

Finally, RAN1 thinks it is up to RAN2 and RAN4 on whether these capabilities are signalled as baseband capabilities. 

2. Actions:

To RAN2 group

ACTION: 
RAN1 asks RAN2 group to take into account RAN1 response in their future work.

To RAN4 group

ACTION: 
RAN1 asks RAN4 group to take into account RAN1 response in their future work.


Therefore, RAN2 can discuss the potential solution to define baseband capabilities assuming that TM-10/FD-MIMO parameters are dependent only on baseband capability. 
2      Baseband capability combination set
In this section, we explain the baseband capability combination set solution we have proposed previously in [2] and [3] by using the parameters indicated by RAN1. Basically, we propose a set of baseband capability combination as shown by way of example in Table 1. 

	Entry #
	 # of CCs
	# of MIMO layer per CC
	Bandwidth of each CC
	Baseband capability combination

	1
	1
	2 layer at CC1

	10MHz at CC1
	[supportedCSI-Proc-r11, nonPrecoded-r13, beamformed-r13,dmrs-Enhancements-r13, csi-ReportingNP-r14, csi-ReportingAdvanced-r14, hybridCSI-r14, semiOL-r14] at CC1

	2
	2
	4 layer at CC1

4 layer at CC2
	10MHz at CC1
10MHz at CC2
	[supportedCSI-Proc-r11, nonPrecoded-r13, beamformed-r13,dmrs-Enhancements-r13, csi-ReportingNP-r14, csi-ReportingAdvanced-r14, hybridCSI-r14, semiOL-r14] at CC1
[supportedCSI-Proc-r11, nonPrecoded-r13, beamformed-r13,dmrs-Enhancements-r13, csi-ReportingNP-r14, csi-ReportingAdvanced-r14, hybridCSI-r14, semiOL-r14] at CC2

	3
	2
	2 layer at CC1

2 layer at CC2
	20MHz at CC1

20MHz at CC2
	[supportedCSI-Proc-r11, nonPrecoded-r13, beamformed-r13,dmrs-Enhancements-r13, csi-ReportingNP-r14, csi-ReportingAdvanced-r14, hybridCSI-r14, semiOL-r14] at CC1

[supportedCSI-Proc-r11, nonPrecoded-r13, beamformed-r13,dmrs-Enhancements-r13, csi-ReportingNP-r14, csi-ReportingAdvanced-r14, hybridCSI-r14, semiOL-r14] at CC2

	….
	
	
	
	

	N
	5
	4 layer at CC1

4 layer at CC2

2 layer at CC3

2 layer at CC4

2 layer at CC5


	10MHz at CC1

10MHz at CC2

10MHz at CC3

10MHz at CC4

10MHz at CC5
	[supportedCSI-Proc-r11, nonPrecoded-r13, beamformed-r13,dmrs-Enhancements-r13, csi-ReportingNP-r14, csi-ReportingAdvanced-r14, hybridCSI-r14, semiOL-r14] at CC1

[supportedCSI-Proc-r11, nonPrecoded-r13, beamformed-r13,dmrs-Enhancements-r13, csi-ReportingNP-r14, csi-ReportingAdvanced-r14, hybridCSI-r14, semiOL-r14] at CC2

[supportedCSI-Proc-r11, nonPrecoded-r13, beamformed-r13,dmrs-Enhancements-r13, csi-ReportingNP-r14, csi-ReportingAdvanced-r14, hybridCSI-r14, semiOL-r14] at CC3

[supportedCSI-Proc-r11, nonPrecoded-r13, beamformed-r13,dmrs-Enhancements-r13, csi-ReportingNP-r14, csi-ReportingAdvanced-r14, hybridCSI-r14, semiOL-r14] at CC4

[supportedCSI-Proc-r11, nonPrecoded-r13, beamformed-r13,dmrs-Enhancements-r13, csi-ReportingNP-r14, csi-ReportingAdvanced-r14, hybridCSI-r14, semiOL-r14] at CC5


Table 1: example of baseband capability combination
The CA order (the number of CCs), the number of MIMO layers per carrier and the bandwidth per carrier can be viewed as the common input parameters for which a different set of baseband capability combination can be listed. That means that the UE may support different capabilities for the baseband capabilities if the common input parameter of the number of CA carriers, the number of MIMO layers per carrier and the bandwidth per carrier change. The NW can then go through the table and find the entry that matches the CA carrier order and/or the number of MIMO layer and/or carrier bandwidths that the network intends to use, and configure the UE according to the baseband capabilities of that entry.

The network does not have to be concerned about the band information within the carriers if the UE has not provided this information in the RF capabilities section in the band combination. But if the UE has provided additional baseband capabilities information in the RF capabilities section (using the existing 3GPP reporting method), then per the new proposal, these capabilities can override the baseband capability combination defined in per UE capabilities. Nevertheless, TM-10 and FD-MIMO operation is explicitly configured. Therefore, there is no ambiguity between the UE and the eNB. 

Proposal 1: A new baseband capability combination set which is per UE signaling should be introduced to indicate TM-10/FD-MIMO capabilities independently from CA band combination.

Proposal 2: Entries in the new baseband capability combination set are indexed by the combination of CA order (number of component carriers), the number of MIMO layers per carrier and the bandwidth per carrier.

Proposal 2: The baseband capabilities that are indicated within each entry of the new baseband capability combination set are supportedCSI-Proc-r11, nonPrecoded-r13, beamformed-r13,dmrs-Enhancements-r13, csi-ReportingNP-r14, csi-ReportingAdvanced-r14, hybridCSI-r14, semiOL-r14, all indicated per CC.
3      Conclusion
Based on RAN1 LS, we would like to introduce a new baseband capabilities combination set with the following proposals. 
Proposal 1: A new baseband capability combination set which is per UE signaling should be introduced to indicate TM-10/FD-MIMO capabilities independently from CA band combination.

Proposal 2: Entries in the new baseband capability combination set are indexed by the combination of CA order (number of component carriers), the number of MIMO layers per carrier and the bandwidth per carrier.

Proposal 2: The baseband capabilities that are indicated within each entry of the new baseband capability combination set are supportedCSI-Proc-r11, nonPrecoded-r13, beamformed-r13,dmrs-Enhancements-r13, csi-ReportingNP-r14, csi-ReportingAdvanced-r14, hybridCSI-r14, semiOL-r14, all indicated per CC.
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