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[bookmark: OLE_LINK25]1 Introduction
In last meeting, some issues related to the non-collocated ENDC and NR CA were extensively discussed. The discussion mainly focus on the new type UE, i.e. type 3a UE and type 3b UE .
Agreements about type 3a UE and 3b UE were captured in the approved WF [1], and some of them are captured below for convenience:
<Issue 3-1-4: Possible UE RF architecture on Type 3a/3b and 4a/4b>
Agreement: 
· Type 2 UE is the reference.
Way Forward: 
· Continue further discussions on Type 3a/3b and 4a/4b based on the following table, and also conclude them in the next meeting.
	UE
Type
	
CC#
	antenna
/ LNA
	Mixer
	Analog
BB
	#Rx
	NRCA/
ENDC
	power
imbalance
	comment

	2
	1
	2
	4
total
	2
	2
	2Rx
	NRCA
ENDC
	25dB
full range
	Reuse of baseline architecture restricted to 2Rx/band but need 2LO frequencies

	
	2
	2
	
	2
	2
	2Rx
	
	
	

	[3a]
	1
	4
shared
	4
	4
	4Rx
	ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding 2LO/BB/Rx and RF split after 2 LNAs out of 4 => common AGC on LNA => 25dB partial range

	
	2
	
	2
	2
	2Rx
	
	
	

	[3b]
	1
	4
shared
	4
	4
	4Rx
	NRCA
ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding 2LO/BB/Rx and RF split after all 4 LNAs => common AGC on LNA => 25dB partial range

	
	2
	
	4
	4
	4Rx
	
	
	

	[4a]
	1
	4
	6
total
	4
	4
	4Rx
	ENDC
	25dB
full range
	Requires 6 antennas and LNA => is it compatible with smartphone? (for which frequency range), FWA only

	
	2
	2
	
	2
	2
	2Rx
	
	
	

	[4b]
	1
	4
	8
total
	4
	4
	4Rx
	NRCA
ENDC
	25dB
full range
	Requires 8 antennas and LNA => is it compatible with smartphone? (for which frequency range), FWA only

	
	2
	4
	
	4
	4
	4Rx
	
	
	


<Issue 3-1-5: Whether there is a room to tighten the network synchronization requirement below 3us?>
Majority view is that there is no room to tighten the sync requirement of network and Type 3a/3b UE can operate only within 3us.
Way Forward: 
· Continue further discussions on the network synchronization requirement in the next meeting.
<Issue 3-2-1: RF requirements on Type 3a/3b UE>
Some companies support Option 1(Power Imbalance 25dB), and then other companies support Option 2(4RX REFSENS relaxation by [1 + [FFS]] dB for 25dB DL carrier imbalance) and Option 3(MRTD 3us and Power Imbalance 15dB).
Way Forward: 
· Continue further discussions on RF requirements on Type 3a/3b UE in the next meeting.
<Issue 3-2-2: UE Signalling on Type 3a/3b UE>
Moderator propose to skip the topic for this meeting.
Way Forward: 
· Discuss the topic on UE Signalling on UE Type related to this WI in future meetings.
[bookmark: OLE_LINK33]In this contributions, we continue to discuss some open issues for type 3a UE and type 3b UE. 
2	Discussion
[bookmark: OLE_LINK41][bookmark: OLE_LINK6][bookmark: OLE_LINK23][bookmark: OLE_LINK66]Figure 2-1(a) and figure 2-1(b) show the architecture of type 3a UE and type 3b UE



Figure 2-1(a) architecture of type 3a                        Figure 2-1(b) architecture of type 3b
We can see from the figure above that the difference between type 3a and type 3b is the number of RF split after a common PA. 
For non-collocated scenario, the timing difference between the two carriers is expected to be larger than that of collocated scenario and the power imbalance between the two carriers is assumed up to 25dB in previous meetings. If the MRTD can be limited within a certain time e.g., the duration of CP, the performance of the receiver can be guaranteed as the common LNA in figure 2-1(a) and and figure 2-1(b) can be used. If 30kHz SCS is taken into consideration, the duration of CP is about 2.3us which is smaller than the TAE defined in TS 38.133 thus the the gain mode switch may happen when the CC with larger power comes later than the other CC. This will degrade the performance of the useful received symbol on the CC with lower power. 
Observation 1. If 30kHz SCS is taken into consideration, the duration of CP is smaller than the TAE between cells. 
As discussed in [2], it proposed that whether there is a room to short network synchronization error. In our understanding, the following formula is used to illustrate the relationship between different timing parameters .
D_CP ≥ D_Tp + T_sync				              ( Equation 1)
Where D_CP is the duration of CP with certain numerology configuration, D_Tp is the propagation timing difference between CCs and T_sync is the Tx timing difference between CCs.
[bookmark: OLE_LINK2]As described in observation1, the duration of CP is smaller than the cell synchronization requirement. In order to support non-collocated ENDC or non-collocated NR CA of 4 layers effectively, larger cell synchronization error may be needed. 
[bookmark: OLE_LINK4][bookmark: _GoBack]However, from specification perspective, 3us synchronization error should be kept not only it was used for >10years since LTE, but also this values were largely used in other topics to derive the requirements, there is no need to tighten the NW requirements. In order to support type 3a/3b, the other aspects should be considered, such as 25dB power imbalance but with more REFSEN relax, or less power imbalance, etc, which are needed further discussion.
[bookmark: OLE_LINK3]Proposal 1. 3us NW synchronization error should be kept.
With regard to the UE signalling for Type 3a/3b UE, we can see that type 3a and type 3b have similar structures based on the above analysis. Therefore, when a UE can support type 3b, it is also reasonable to expect that the UE can support type 3a. The details of signalling for type 3 UE is up to RAN2.
[bookmark: OLE_LINK9][bookmark: OLE_LINK5][bookmark: OLE_LINK8][bookmark: OLE_LINK11][bookmark: OLE_LINK40][bookmark: OLE_LINK39][bookmark: OLE_LINK28]Proposal 2. To introduce UE capability that indicates whether the UE support both type 3a and type 3b.
3 Conclusion
In this contribution, we give some discussions for inter-band ENDC and intra-band non-contiguous NR CA type 3 UE. 
The conclusions are:
Observation 1. If 30kHz SCS is taken into consideration, the duration of CP is smaller than the TAE between cells. 
Proposal 1. 3us NW synchronization error should be kept.
Proposal 2. To introduce UE capability that indicates whether the UE support both type 3a and type 3b.
4	Reference
[bookmark: OLE_LINK32][1]  R4-2220537, WF on the requirement for intra-band non-collocated CA/EN-DC, KDDI
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