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1. Introduction
RAN2 sent an LS R2-2104550 on the intra-band and inter-band (NG)EN-DC/NE-DC UE capabilities with the following two questions for RAN4 and RAN1 [1]: 
	Question 1: For which (NG)EN-DC/NE-DC BC types the above capabilities (ul-TimingAlignmentEUTRA-NR/ pa-PhaseDiscontinuityImpacts /dualPA-Architecture/ /simultaneousRxTxInterBandENDC /asyncIntraBandENDC ) are applicable?

Question 2: If the capability ul-TimingAlignmentEUTRA-NR/ pa-PhaseDiscontinuityImpacts /ul-dualPA-Architecture/ asyncIntraBandENDC are applicable to the (NG)EN-DC/NE-DC BC Type 1/2/3, whether they are used to indicate the restriction to the intra-band (NG)EN-DC/NE-DC BC part?


In this contribution, we provide our understanding and answers to the two questions and also the draft reply LS as seen in Annex.  
2. Discussion
Below figure illustrates all of 5 types of (NG)EN-DC/NE-DC combinations:
[image: ]
Fig. 1, Five types of (NG)EN-DC/NE-DC combinations
And three IEs related to RAN4 in the two questions are shown in the below table:
	R4: 2-16
	PA architectures for intra-band EN-DC
	dualPA-Architecture
For an intra-band band combination, this field indicates the support of dual PAs. If absent in an intra-band band combination, the UE supports single PA for all the ULs in the intra-band band combination. For other band combinations, this field is not applicable.

	R4:2-4
	Simultaneous reception and transmission for inter-band EN-DC (TDD-TDD or TDD-FDD)
	simultaneousRxTxInterBandENDC
Indicates whether the UE supports simultaneous transmission and reception in TDD-TDD and TDD-FDD inter-band (NG)EN-DC/NE-DC. It is mandatory for certain TDD-FDD and TDD-TDD band combinations defined in TS 38.101-3 [4].

	R4:2-6
	Asynchronous FDD-FDD intra-band EN-DC DC
	asyncIntraBandENDC
Indicates whether the UE supports asynchronous FDD-FDD intra-band (NG)EN-DC with MRTD and MTTD as specified in clause 7.5 and 7.6 of TS 38.133 [5]. If asynchronous FDD-FDD intra-band (NG)EN-DC is not supported, the UE supports only synchronous FDD-FDD intra-band (NG)EN-DC.



The dualPA-Architecture capable UE in RAN4 will have some RF requirements different from that without the capability, e.g., MPR/A-MPR for intra-band non-contiguous CA [2] and EN-DC [3] by assuming there are two simultaneous uplinks within the band, therefore, it is applicable to Type 1, Type 2 and Type 5. For Type 3, since there is only one UL transmission at a time in the band, either one NR uplink, or one LTE uplink, dualPA-Architecture is not applicable obviously.   
Observation 1: dualPA-Architecture is appliable to Type 1, Type 2 and Type 5.
In RAN4 specs, different DC configurations or some different RF requirements are specified for a simultaneousRxTxInterBandENDC capble UE for some specific DC inter-band combinations, and it is quite clear that the IE is applicable for Type 2, Type 3 and Type 4.
Observation 2: simultaneousRxTxInterBandENDC is appliable to Type 2, Type 3 and Type 4.
In order to differentiate sync and async operation for an FDD-FDD intra-band EN-DC/NE-DC, minimum requirements are defined in RAN4 for the relative transmission or receiving timing difference between subframe timing boundary of involved E-UTRA and NR cells. And this capability is indicated by asyncIntraBandENDC, so the IE is applicable to Type 1, Type 2, Type 3 and Type 5.  
Observation 3: asyncIntraBandENDC is appliable to Type 1, Type 2, Type 3 and Type 5.
The table below shows an overview on the applicabilities:
	
	Type 1
	Type 2
	Type 3
	Type 4
	Type 5

	dualPA-Architecture
	√
	√
	
	
	√

	simultaneousRxTxInterBandENDC
	
	√
	√
	√
	

	asyncIntraBandENDC
	√
	√
	√
	
	√



With the above understanding, we propose to reply RAN2 with the draft appended.
Proposal 1: Send the reply LS shown in Annex.
3. Conclusion
In this paper, we have the following observations and proposal for replying RAN2 LS on intra-band and inter-band (NG)EN-DC/NE-DC capabilities:
Observation 1: dualPA-Architecture is appliable to Type 1, Type 2 and Type 5.
Observation 2: simultaneousRxTxInterBandENDC is appliable to Type 2, Type 3 and Type 4.
Observation 3: asyncIntraBandENDC is appliable to Type 1, Type 2, Type 3 and Type 5.
Proposal 1: Send the reply LS shown in Annex.

4. Annex
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1. Overall Description
RAN4 kindly thanks RAN2 for the LS on the Intra-band and Inter-band (NG)EN-DC/NE-DC capabilities, and RAN4 reaches a common understanding on the three IEs related to RAN4 involved in the questions raised by RAN2. The detailed answers to the RAN2 questions are shown below:

Question 1: For which (NG)EN-DC/NE-DC BC types the above capabilities (ul-TimingAlignmentEUTRA-NR/ pa-PhaseDiscontinuityImpacts /dualPA-Architecture/ /simultaneousRxTxInterBandENDC /asyncIntraBandENDC ) are applicable?
Answer: From RAN4 perspective, dualPA-Architecture is applicable to (NG)EN-DC/NE-DC BC Type 1, Type 2 and Type 5, and simultaneousRxTxInterBandENDC is applicable to (NG)EN-DC/NE-DC BC Type 2, Type 3 and Type 4, and asyncIntraBandENDC is applicable to (NG)EN-DC/NE-DC BC Type 1, Type 2, Type 3 and Type 5.
Question 2: If the capability ul-TimingAlignmentEUTRA-NR/ pa-PhaseDiscontinuityImpacts /dualPA-Architecture/ asyncIntraBandENDC are applicable to the (NG)EN-DC/NE-DC BC Type 1/2/3, whether they are used to indicate the restriction to the intra-band (NG)EN-DC/NE-DC BC part? 
Answer: Yes, dualPA-Architecture/ asyncIntraBandENDC are used to indicate the restriction to the intra-band (NG)EN-DC/NE-DC BC part.
2. Actions:
ACTION: 	RAN4 kindly asks RAN2 to consider answers of above for RAN2 future work.

3. Date of Next TSG-RAN4 Meetings:
3GPP  RAN4#100-e 	                16 – 27 Aug 2021			Electronic Meeting
3GPP  RAN4#101-e			    1 – 12 Nov 2021             Electronic Meeting


5. Reference
R2-2104550, LS on the Intra-band and Inter-band (NG)EN-DC/NE-DC Capabilities, RAN2/ZTE
3GPP TS 38.101-1 v16.6.0
3GPP TS 38.101-3 v16.6.0
1
image1.png
LTE

NR

Band X

Type 1: Intra-band (NGEN-
DC/NE-DC combination without
additional inter-band NR 2nd LTE
CA component, e g, DC_41A-n414

Type 2 Intra-band (NGEN-
DC/NE-DC combination supporting
both UL and DL intra-band.
(NG)EN-DC/NE-DC parts with
additional iter-band NR/LTE CA.
component,e.g
DC_254_414_nd14

Type 3 Intra-band
(NG)EN-DC/NE-DC combination
without supporting UL in both the
‘bands of the intra-band (NG)EN-
DC/NE-DC UL part e g.
DC_25A_41A_nd1A

Type 4 Inter-band (NGEN-
DC/NE-DC combination without
Intra-band component, in short we call
it as Inter-band (NG)EN-DC/NE-DC
combination

Type §: Inter-band (NG)EN-DC
combination configurations where the
frequency range of the E-UTRA band
is 2 subset of the frequency range of
the NR band, e ¢ DC_B42_n77 and
DC_B42_n78





