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1 Introduction
In RAN #91-e, new objective is introduced for FR1 RF enh WI: intra-band contiguous CA for UL MIMO.
This paper provides some analysis on intra-band contiguous CA for UL MIMO. 
2 Discussion
2.1 General part
Currently, UL MIMO requirement is defined for single carrier as below: 

· RF requirement based on 2 layer config: codebook [image: image1.wmf]ú
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· RF requirement based on 1layer 2 port config: Full power transmission mode 0/1/2

· Tx diversity is being introduced, draft CR is endorsed in the last meeting
For intra-band UL contiguous CA for MIMO, similar framework can be used.

Proposal 1: For intra-band contiguous UL CA with MIMO, RF requirements with following configuration is defined:

· 2 layer configuration with codebook TPMI index 0.

· 1 layer 2 port configuration with full power transmission: mode 0/1/2

· Tx diversity 
2.2 PC3
For power class 3, intra-band UL contiguous CA with MIMO can be considered on following:

· Maximum output power: the maximum output power is defined as the sum of the maximum output power from both UE antenna connectors
· MPR: can reuse the MPR requirement of PC3 intra-band contiguous CA MPR

· Output RF spectrum emissions: the emission requirements are defined as the sum of the emissions from both UE transmit antenna connectors.
We provide draft CR on intra-band UL contiguous CA with MIMO for PC3 in [1].
Proposal 2: For power class3, intra-band UL contiguous CA in MIMO RF requirements are defined as in [1].
2.3 PC2
For power class 2, the key problem is MPR for dual Tx. 
Firstly, the only choice on RF architecture would be: 2PAs with 1LO, each PA is 200MHz.

For each PA with 23dBm output power, PC3 MPR can ensure on emission fulfill, i.e. each antenna connector can meet emission requirement if PC3 MPR is reused. 

However, considering RAN4 agrees to define emission requirements as the sum of the emissions from both UE transmit antenna connectors, reusing PC3 MPR for UL MIMO in PC2 would be not reasonable.

From the start of PC3 contiguous CA MPR, we propose to consider of MPR relaxation for PC2.

The other issue is, could be start from PC2 contiguous UL CA MPR?

We think it is not reasonable, because 26dBm PA do not have the same DC bias, and the PAE may not the same when output power is 23dBm. 

Proposal 3: RAN4 Evaluate PC2 intra-band UL contiguous CA in MIMO from the start of PC3 MPR requirement.
3 Conclusion

In this contribution we discussed on the open issues on CA+MIMO requirement, according to the analysis, we have the following proposals: 
Proposal 1: For intra-band contiguous UL CA with MIMO, RF requirements with following configuration is defined:

· 2 layer configuration with codebook TPMI index 0.

· 1 layer 2 port configuration with full power transmission: mode 0/1/2

· Tx diversity 
Proposal 2: For power class3, intra-band UL contiguous CA in MIMO RF requirements are defined as in [1].

Proposal 3: RAN4 Evaluate PC2 intra-band UL contiguous CA in MIMO from the start of PC3 MPR requirement. 
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