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[bookmark: OLE_LINK25]1 Introduction
A new WI for intra-band non-collocated ENDC/NRCA was approved in RAN#95-e meeting. In RAN4#106 meeting, the UE architecture for Type-3a/3b and was confirmed, while some issues about Type 3a/3b UE need further discussion which are listed below[1].
RF requirements for Type 3a/3b UE
	< Issue 3-2-1: Whether to keep TAE/network synchronization requirement for Type 3a/3b >
· Option.1 Keep TAE 3us
· Option.2 MRTD [3]us
· Option.3 MRTD < CP
Way Forward: 
Continue further discussions in the next meeting.
< Issue 3-2-2: Whether to discuss to cope with both 25dB power imbalance (including the relaxation<25dB) and MRTD>CP Length for Type 3a/3b >
Way Forward: 
· Continue to discuss the following both options in the next meeting.
· Option.1: Cope with 25dB (including the relaxation<25dB) and MRTD>CP. 
· Option.2: RTD should be within CP to enable type 3a/3b UE. And power imbalance should be reduced accordingly.
< Issue 3-2-3: With the assumption MRTD＞CP, discuss the RF requirement/performance for 25dB power imbalance (including the relaxation＜25dB) for type3a/3b based on companies’ input. >
Way Forward: 
· Continue further discussion and introduce sub-AI for simulation in the next meeting.
< Issue 3-2-5: Whether to discuss the power imbalance along with the assumption MRTD＜CP. >
Way Forward: 
· Continue further discussions in the next meeting.


RF requirements for Type4a/4b UE
	< Issue 4-1-1: When to develop requirements for Type 4a/4b UE >
In 1st round, moderator confirmed that Option.1’s proponent doesn’t intend to develop Type 4a/4b in this meeting.
Way Forward: 
· Prioritize the topic on the architecture and RF/RRM requirements for Type 3a/3b UE in this meeting.
· In case of discussing Type 4a/4b in future meeting, continue further discussion based on the following reference UE architecture.
	UE
Type
	CC#
	antenna
/ LNA
	Mixer
	Analog
BB
	#Rx
	NRCA/
ENDC
	power
imbalance
	comment

	4a
	1
	4
	6
total
	4
	4
	4Rx
	ENDC
	25dB
full range
	Requires 6 antennas and LNA => 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 => FWA only

	
	2
	4
	
	4
	4
	4Rx
	
	
	






RRM requirements
	< Issue 3-3-1: Whether the intra-band CA MRTD requirement applies (Max. 3us) as baseline on Type 3a/3b UE >
Way Forward: 
· Continue further discussions in the next meeting.


[bookmark: OLE_LINK33] 
2	Discussion
[bookmark: OLE_LINK41][bookmark: OLE_LINK6][bookmark: OLE_LINK23][bookmark: OLE_LINK66]With regard to TAE/network synchronization, the current requirement for cell phase synchronization accuracy is 3 us. The TAE/network synchronization should be kept as 3 us as we as mentioned in the contribution last meeting[2].
Proposal 1. To keep the TAE of 3us unchanged.
On the other hand, the MRTD is discussed along with TAE/network synchronization. The performance of Type 3a/3b UE will be affected if the MRTD between two CCs is larger than the CP duration thus the introduction of Type 3a/3b UE will face challenge. Therefore it is expected to support Type 3a/3b UE without changing the requirement of the TAE/network synchronization.
The equation below is used to discuss the timing relationship among different parameters.
D_CP ≥ D_Tp + T_sync				              ( Equation 1)
Where D_CP is the duration of CP with certain numerology configured, D_Tp is the propagation timing difference between CCs and T_sync is the Tx timing difference between CCs. Equation can not be satisfied when T_sync is assumed to be 3us and 30kHz SCS is considered. In practical deployment, GPS or other precise timing devices are integrated within BS and the TAE between BSs is much smaller than 3us in the order of magnitude if the clock source is locked.
Observation 1. In practical deployment, BS is often integrated with GPS or other precise timing device which can provide more accurate timing between BSs. 
The SFTD measurement can be used to measure the timing difference observed from UE Rx. The granularity of Rx timing difference is 5*Ts which is about 162.8ns and can be used to determine whether non-collocated CA/DC transmission is feasible for the UE.
[image: ]
Figure 2-1a, RTD > CP observed from UE side
[image: ]
Figure 2-1b, RTD < CP observed from UE side
[bookmark: _GoBack]From figure 2 we can see that UE can calculate the Rx timing difference between the serving cell and a neighbour cell, if the RTD is smaller, such as less than the CP duration, the network can perform non-collocated CA/DC transmission for the UE.
Proposal 2. To study whether the existing measure configuration can be used for identifying the eligible RTD for Type 3a/3b UE.
With regard to the situation of 25dB power imbalance and MRTD>CP for Type 3a/ab UE, two options were reached in RAN4#106 meeting. 
· Option.1: Cope with 25dB (including the relaxation<25dB) and MRTD>CP. 
· Option.2: RTD should be within CP to enable type 3a/3b UE. And power imbalance should be reduced accordingly.
Our contribution[2] last meeting pointed that some methods such as more REFSEN relax and less power imbalance and be considered for the case when MRTD>CP.
Proposal 3. To study option 1 which cope with 25dB (including the relaxation<25dB) and MRTD>CP.
[bookmark: OLE_LINK11][bookmark: OLE_LINK28]With regard to Type 4a/4b, more Rx chains are needed. For 8Rx chains, only single CC is discussed, it is preferred to discuss Type 4b when 8Rx with multiple CC is fully discussed. 6Rx is not discussed up till now. In a word, as 8Rx with multiple CC and 6Rx are not discussed yet Type 4a/4b can be postponed in the future release.
Proposal 4. To postpone Type 4a/4b discussion in the future release.
3 Conclusion
In this contribution, we give some discussions for inter-band ENDC and intra-band non-contiguous NR CA type 3a/3b UE. 
The conclusions are:
Proposal 1. To keep the TAE of 3us unchanged.
Observation 1. In practical deployment, BS is often integrated with GPS or other precise timing device which can provide more accurate timing between BSs. 
Proposal 2. To study whether the existing measure configuration can be used for identifying the eligible RTD for Type 3a/3b UE.
Proposal 3. To study option 1 which cope with 25dB (including the relaxation<25dB) and MRTD>CP.
Proposal 4. To postpone Type 4a/4b discussion in the future release.
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