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1. Introduction
In RAN4#98bis-e, both RF requirements and signaling support of combining intra-band CA and UL-MIMO have been discussed [1], and a WF was approved with some open issues [2]:  
	· Configurations for CA+UL MIMO requirements
· Agreements: 
· 2 layer configuration with codebook TPMI index 0 need to be defined.
· FFS for 1 layer 2 port UL MIMO configuration
· FFS for Transparent TxD configuration
· FFS new capability signalling for supported aggregated CBW within UL CA+UL MIMO


In this contribution, we provide our views and understandings and accordingly our proposals on these open issues. 
2. Discussion
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Fig. 1, Requirements for different combinations of CC and Tx
In the current specs, requirements are specified under the following cases in terms of combinations of CC and Tx:
· Single Tx and single CC: specified as sub-clauses without any suffix.
· Single Tx and multiple CCs for CA: specified as sub-clauses with suffix “A”.
· Dual Tx and single CC: specified as sub-clauses with suffix “D”.
In other words, UL-MIMO and intra-band CA are specified as independent features respectively. With the combination of the two features, there is no RF requirements defined yet.
However, there should be some assumptions for defining RF requirements for the combination of UL-MIMO and intra-band contiguous CA:
· All component carriers in the intra-band contiguous CA should be in UL-MIMO mode
· All component carriers in the intra-band contiguous CA should have the same number of layers
· All component carriers in the intra-band contiguous CA should have the same number of antenna ports
Observation 1: RF requirements for the combination of UL-MIMO and intra-band contiguous CA should be defined for the case where all component carriers in the intra-band contiguous CA should be in UL-MIMO mode and have the same number of layers and antenna ports.

Configurations for CA+UL MIMO requirements
It has been agreed in RAN4 that two PAs architecture with each PA supporting the aggregated CBW as baseline RF architecture [4], and furthermore, 2-layer with TPMI index 0 is agreed to be configurations for CA plus UL-MIMO requirements [2], but whether or not to introduce configurations such as 1-layer-2-port UL-MIMO and transparent TxD.
For a UE supporting the combination of UL-MIMO and CA, if only one CC is scheduled in a moment, then it is actually equivalent to “fall-back” to one carrier in UL-MIMO mode, therefore, it should satisfy all UL-MIMO requirements where 1-layer-2-port configuration is included, so it is reasonable to include it also for CA+UL MIMO. 
For transparent TxD, RAN4 treats it as an independent feature other than UL MIMO, so combining CA + transparent TxD is a new different feature, though some requirements can be reused. 
Proposal 1: RAN4 include 1-layer-2-port configuration for CA + UL MIMO, but exclude transparent TxD configuration.

New capability signaling 
Firstly network needs to know whether or not a UE can meet the requirements for combining UL-MIMO and intra-band contiguous CA. Secondly, it should be allowed for a UE implementation that it supports a different aggregate bandwidth with or without UL-MIMO. Therefore, new capability signalling should also defined for supported aggregated CBW within UL CA+UL MIMO.
Proposal 2: RAN4 to define the capability of combining UL-MIMO and intra-band contiguous CA, and also the capability of supported aggregated bandwidth for the combination of UL-MIMO and CA. 
3. Conclusion
In this paper, we have the following observation and proposals on the RF requirements for combining UL-MIMO and intra-band contiguous CA:
Observation 1: RF requirements for the combination of UL-MIMO and intra-band contiguous CA should be defined for the case where all component carriers in the intra-band contiguous CA should be in UL-MIMO mode and have the same number of layers and antenna ports.
Proposal 1: RAN4 include 1-layer-2-port configuration for CA + UL MIMO, but exclude transparent TxD configuration.
Proposal 2: RAN4 to define the capability of combining UL-MIMO and intra-band contiguous CA, and also the capability of supported aggregated bandwidth for the combination of UL-MIMO and CA.
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