
3GPP TSG RAN1 Meeting #105-e                                              R1-2104466
Electronic Meeting, 19th – 27th May, 2021
                                   
Source:	CATT
[bookmark: Title]Title:	Discussion on the EN-DC/NE-DC type applicable to those UE capabilities
[bookmark: Source]Agenda Item:	5
[bookmark: DocumentFor]Document for:	Discussion and Decision

[bookmark: _Ref528762725]Introduction
RAN2 has discussed UE capability of intra-band and inter-band EN-DC/NE-DC in the following and send an LS [1] to RAN4/1 with two questions regarding the band combination associated with these capabilities.    

	R1: 6-24
	Applying the same UL timing between NR and LTE
	ul-TimingAlignmentEUTRA-NR
Indicates whether to apply the same UL timing between NR and LTE for dynamic power sharing capable UE operating in a synchronous intra-band contiguous (NG)EN-DC. If this field is absent, UE shall be capable of handling a timing difference up to applicable MTTD requirements when operating in a synchronous intra-band contiguous (NG)EN-DC network, as specified in TS 38.133 [5]. If this capability is included in an inter-band (NG)EN-DC BC with an intra-band (NG)EN-DC BC part, this capability is used to indicate the restriction to the intra-band (NG)EN-DC BC part.

	R1: 6-23
	Incapability motivated by impacts of PA phase discontinuity with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers for intra-band EN-DC, intra-band CA, and FDM based ULSUP
	pa-PhaseDiscontinuityImpacts
Indicates incapability motivated by impacts of PA phase discontinuity with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers for intra-band (NG)EN-DC/NE-DC, intra-band CA and FDM based ULSUP.

	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.



This paper discussed the applied band combination for RAN1 EN-DC/NE-DC capability 6-24 and 6-23.   
Discussion
[bookmark: _Hlk57542364]
RAN2 had discussed band combination of the 5 (NG)EN-DC/NE-DC BC types below were for the purpose of analyzing the applicability of the UE capability parameters with  the boldface bands representing UL band.  

· Type 1: Intra-band (NG)EN-DC/NE-DC combination without additional inter-band NR and LTE CA component, e.g. DC 41A_n41A 
· Type 2: Intra-band (NG)EN-DC/NE-DC combination supporting both UL and DL intra-band (NG)EN-DC/NE-DC parts with additional inter-band NR/LTE CA component, e.g. DC_25A_41A_n41A
· 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_n41A
· Type 4: Inter-band (NG)EN-DC/NE-DC combination without Intra-band component, in short we call it as Inter-band (NG)EN-DC/NE-DC combination.
· Type 5: Inter-band (NG)EN-DC combination configurations where the frequency range of the E-UTRA band is a subset of the frequency range of the NR band, e.g., DC_B42_n77 and DC_B42_n78. 

For UE capability 6-24 applying the same UL timing between NR and LTE, it indicates whether to apply the same UL timing between NR and LTE for dynamic power sharing capable UE operating in a synchronous intra-band contiguous (NG)EN-DC.   This capability is generally for intra-band synchronous EN-DC/NE-DC or restriction of intra-band EN-DC for inter-band EN-DC with intra-band EN-DC.  Thus, capability 6-24 applies to Types 1 and 2.   Type 3 does not fit to UE capability 6-24 because it does not support UL in both bands of intra-band EN-DC/NE-DC.   Types 4 and 5 are inter-band EN-DC/NE-DC.  Types 4 and 5 do not apply UE capability 6-24.   

For UE capability 6-23, UE indicates that it is not able to support PA phase discontinuity with CA/DC when two UL carriers are not fully aligned in overlapping transmissions.   The UE incapability of support PA phase discontinuity applies to the UE design with sharing PA for intra-band CA or EN-DC/NE-DC.    Thus, the capability 6-23 applies to Types 1 and 2.    Type 3 does not support UL in both bands of intra-band EN-DC/NE-DC.  Types 4 and 5 are inter-band EN-DC/NE-DC and do not have issue of phase discontinuity since most likely they could not share the same PA.   
[bookmark: _Hlk71195698]
In summary, the proposed answer to RAN2 Questions 1 and 2 are as follows,

[bookmark: _Hlk71218064][bookmark: _Hlk71217863]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: Types 1 and 2 for UE capabilities ul-TimingAlignmentEUTRA-NR and pa-PhaseDiscontinuityImpacts.

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?

Answer: Yes.
Conclusion
In this contribution, we discussed RAN2 question on the band combination applied to RAN1 UE capabilities for EN-DC/NE-DC 6-23 and 6-24.   We have the following proposed answers to RAN2’s two questions regarding RAN1 UE capabilities,
· 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: Types 1 and 2 for UE capabilities ul-TimingAlignmentEUTRA-NR and pa-PhaseDiscontinuityImpacts.

· 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?

Answer: Yes.
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