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[bookmark: OLE_LINK25]1 Introduction
In RAN #103 meeting, A new work item on support of intra-band non-collocated EN-DC/NR-CA was approved[1]. 
The core part objectives of the new WID is as below.
	The core part of the work item includes:
· Specify the core requirements for type 4a/4b capable FWA UE that supports non-co-located scenarios for FR1 inter-band non-contiguous EN-DC with overlapping or partially overlapping bands and/or FR1 intra-band non-contiguous NR-CA for up to 4-layer DL MIMO per CC, where MRTD>CP is assumed.
· RF power imbalance requirements of up to 25dB
· RRM requirements including MTTD and MRTD requirements and other identified requirement such as scheduling restriction/availability, SCell operation related delay and interruption.
· Work is limited to EN-DC/NR-CA for bands 42, n77/n78
· Discuss and if needed, specify the UE behavior when the UE supports type 4a/b but operates in co-located scenarios depending on whether network signaling is provided. R18 handling of UE behavior can be used as a reference.


This contribution shares our views about type 4a and type 4b. 
2 Discussion
[bookmark: OLE_LINK23][bookmark: OLE_LINK41][bookmark: OLE_LINK6][bookmark: OLE_LINK66]In RAN4 #110bis meeting, the RF requirements are still not reached for type 4a/4b.
	[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.


The following table shows all the UE types to support intra-band CA/inter-band ENDC non-collocated deployment for reference[2].
Table 2-1 UE types summary
[image: ]
From the above we can find that the implement structure between type 2 and type 4a/4b is similar as separate Rx chains are used for different CCs, the main difference is the supported Rx antenna (also the MIMO layer) per CC. Therefore we think the RF requirements of type 2 can be applied for type 4a/4b UE. 
Proposal 1. To reuse 25dB power imbalance and 1dB REFSENS relaxation RF requirements of type 2 for type 4a/4b.
[bookmark: OLE_LINK3]With regard to the specification implement for type 4a/4b, it is proposed by company to include RF requirements of type 4a/4b in the same table with type 2 in table 7.10A.2-1. Due to up to 4-layer DL MIMO(i.e. 4 antenna port) per CC is supported for type 4a/4b UE, the Rx requirements for four Rx ports are applicable for each component carrier. Therefore, with the above proposal 1, the NOTE 4 in table 7.10A.2-1 should be updated to include type 4a/4b UE. The following is a modification example that reflects the Type 4a/4b RF requirement in 38101-1.
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 and/or for four antenna port in Table 7.3.2-1b modified by the ΔRIB,4R in Table 7.3.2-2.


Proposal 2. The NOTE 4 in table 7.10A.2-1 should be updated to include type 4a/4b UE. 
The DL frequency separation is discussed for type 4a/4b UE.
	< Issue 2-2-4:  DL frequency separation >
Way Forward: 
· Check and conclude the following requirement in the next meeting.
· No limitation on DL maximum frequency separation is needed for type 4 UE.
· For DL minimum frequency separation for type 2 and type 4 UE, 80MHz is used.



During Rel-18 NonCol_intraB_ENDC_NR_CA the DL frequency separation is discussed. And an LS is agreed to sent to RAN5 as below. 
	RAN4 has agreed to define NR-CA PDSCH demodulation requirements for Rel-18 WI on supporting intra-band non-colocated EN-DC/NR-CA deployment. PDSCH demodulation requirements are specified in TS 38.101-4 for UE indicating [intraBandNonColocatedCA-r18].
It was previously agreed [1] that RF conformance tests should introduce the following test condition in RAN5: 
· Center of BWanother relative to edge of BWwanted is assumed to be at least 80MHz+BWanother/2 away from the edge of the wanted CC in R18.
The same agreement should be applied to NR-CA PDSCH demodulation requirement.


For Rel-18 NonCol_intraB_ENDC_NR_CA, the DL frequency separation is not captured in RAN4 specification. For the same reason, it is not necessary to define the DL frequency separation in RAN4 specification for type 4a/4b UE.
Proposal 3. Not to limit DL maximum frequency separation for type 4a/4b UE.

3 Conclusion
In this contribution, we give our viewpoint about requirements for type 4a/4b for NonCol_intraB_ENDC_NR_CA. 
The conclusions are:
Proposal 1. To reuse 25dB power imbalance and 1dB REFSENS relaxation RF requirements of type 2 for type 4a/4b.
Proposal 2. The NOTE 4 in table 7.10A.2-1 should be updated to include type 4a/4b UE. 
Proposal 3. Not to limit DL maximum frequency separation for type 4a/4b UE.
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