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1. Introduction
In RAN4#110bis meeting, the intra-band non-collocated UE RF requirements has been discussed and the WF [1] has been agreed. In this paper, we give further analysis on the UE RF requirement.
2. Discussion
During the last RAN4#110bis meeting, the agreement for power imbalance requirement for intra-band non-collocated UE RF requirements has been captured as below from the WF[1].
[bookmark: _Hlk128737667]< Issue 2-2-1:  Power imbalance requirements and REFSENS >
Way Forward: 
· Check 25dB power imbalance and 1dB REFSENS Relaxation and conclude them in the next meeting.
< Issue 2-2-2:  How to capture the power imbalance and REFSENS requirements >
Way Forward: 
· Continue further discussion in the next meeting.
< Issue 2-2-3:  How to capture the other power imbalance related requirements >
Way Forward: 
· Continue further discussion in the next meeting.


Firstly, on the power imbalance requirement, the 25dB power imbalance has been raised by most of the companies. This 25dB power imbalance is based on the capability of the two RF chains as well as the deployment scenarios which has been agreed during previous release discussion. It is straightforward to still apply the 25dB power imbalance for the type 4 devices. 
Furthermore, the 1dB REFSENS degradation is together with the 25dB power imbalance requirement when defining the requirement in Rel-16/17 for the type 2 EN-DC requirement. It has considered the IBB1 and IBB2 requirement and with the same noise number of IBB1 and IBB2, the 25dB other DL carrier imbalance will need 1dB more REFSENS degradation. 
Observation 1: The 25dB power imbalance with 1 dB REFSENS degradation is based on two separate RF chains considering the same noise number of IBB1 and IBB2.
During the Rel-18 discussion, there is some discussion paper has provided for type 3a/3b UEs that use the common AGC for the RX chains. In such case, the AGC work point for the higher signal will not be appropriate for the lower signal and hence further requirement difference might be needed. However, for type 4a/4b UEs, the separate RX chains as including the AGC, antenna and filters, the requirement should be the same for type 2 UE.
Observation 2: For type 4a/4b UE, the separate RX chains as including the AGC, antenna and filters apply.
Proposal 1: To reuse the 25dB imbalance with 1dB REFSESNE degradation requirement for type 4 UE.
On how to capture the requirement, currently in TS 38.101-1 sub-clause 7.10A.1 it has been specified that:
Power imbalance requirement in this subclause is only applicable for a UE indicating [intraBandNR-CA-non-collocated-r18] and if [nonCollocatedTypeNR-CA-r18] is not provided and UE is configured with maxMIMO-Layers with value less than or equal to 2.

This part should be updated also consider if new UE capability is introduced in Rel-19 for type 4 UE.
For the requirement table itself, as shown below:
Table 7.10A.2-1: Power imbalance parameters for intra-band non-contiguous CA
	Test configurations
	Carriers
	Rx Power in transmission bandwidth configuration (dBm)
	channel bandwidth
	Center of BWanother Relative to edge of BWwanted

	1
	Wanted carrier
	REFSENS NOTE 4 + 1
	BWwanted ≤ BWanother
	< max (5/2* BWanother, 50MHz

	
	Another wanted carrier 
	Power of wanted carrier + 25
	
	

	2
	Wanted carrier
	REFSENS NOTE 4 + 1
	BWwanted > BWanother
	

	
	Another wanted carrier
	Power of wanted carrier + 25 – 10*log10(BWwanted /BWanother)
	
	

	3
	Wanted carrier
	REFSENS NOTE 4 + 1
	NA
	≥ max (5/2* BWanother, 50MHz)

	
	Another wanted carrier 
	Power of wanted carrier + 25
	
	

	NOTE 1:	The transmitter shall be set to 24dB below PCMAX_L,f,c at the minimum uplink configuration specified in Table 7.3.2-3 with PCMAX_L,f,c as defined in clause 6.2A.4.
NOTE 2:	BWwanted is the channel bandwidth of wanted carrier. BWanother is the channel bandwidth of another wanted carrier with 25 dB power imbalance.
NOTE 3:	It’s allowed to use one of test configurations to verify the RX power imbalance requirement for type 2 UE.
NOTE 4:	REFSENS is the reference sensitivity level for two antenna port in Table 7.3.2-1b.
NOTE 5: 	The minimum requirements only apply for non simultaneous Rx/Tx between all carriers for TDD intra-band non-contiguous CA band combinations in Table 7.10A.2-2



The table only includes the power imbalance between different carriers with no layer information. Hence the table can be reused. A small modification is for NOTE 3 as it mentioned type 2 UE. This might need further cleaning since type 2 UE is not defined in the TS.
Proposal 2: To reuse 7.10A.2-1 in TS 38.101-1, note 3 might need further refinement.
Besides the table 7.10A.2-1, further description is shown as below: 
For a UE indicating [intraBandNR-CA-non-collocated-r18] for the following CA band combinations in Table 7.10A.2-2, the Rx requirements for two Rx ports are applicable for each component carrier if [nonCollocatedTypeNR-CA-r18] is not provided and UE is configured with maxMIMO-Layers with value less than or equal to 2. 


This part should also be updated with together the signalling design.
Proposal 3: The requirement description in subclause 7.10A.1 and 7.10A.2 needs to be updated considering the signalling design in Rel-19.
3	Conclusions
In this paper, we give further discussion on Type 4 UE RF requirements.
Observation 1: The 25dB power imbalance with 1 dB REFSENS degradation is based on two separate RF chains considering the same noise number of IBB1 and IBB2.
Observation 2: For type 4a/4b UE, the separate RX chains as including the AGC, antenna and filters apply.
Proposal 1: To reuse the 25dB imbalance with 1dB REFSESNE degradation requirement for type 4 UE.
Proposal 2: To reuse 7.10A.2-1 in TS 38.101-1, note 3 might need further refinement.
Proposal 3: The requirement description in subclause 7.10A.1 and 7.10A.2 needs to be updated considering the signalling design in Rel-19.
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