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1.	Introduction
Unlike TS38.101-3 [1], current test cases in TS38.101-4 [2] do not have a restriction on a UL/DL configuration alignment between LTE and FR1 NR for TDD intra-band EN-DC UE. However in a case UL-DL patterns are not aligned, it is expected that the UE cannot operate correctly due to the UE design restriction that the UE may share the RF circuits between LTE and FR1 NR.

2.	Discussion
2.1 TDD UL-DL pattern for intra-band EN-DC
There is a case that the UE sometimes shares the RF circuits in it for LTE and NR TDD channels when it is configured with intra-band EN-DC mode (e.g. (n)41AA, etc.). In that case it is expected that the UE cannot operate correctly if the UL-DL patterns are not aligned between LTE and NR. TS 38.101-3 [1] clause 4.2 actually has the associated description on an assumption of DL-UL configuration and all the requirements for intra-band EN-DC in TS 38.101-3 are assuming the same UL-DL configuration, extracted below.
Extract from TS 38.101-3 [1]
	[bookmark: _Toc21351487][bookmark: _Toc29807069][bookmark: _Toc36648783][bookmark: _Toc36651508][bookmark: _Toc37256442][bookmark: _Toc37256783][bookmark: _Toc45890471][bookmark: _Toc45891695][bookmark: _Toc45892105][bookmark: _Toc45892515][bookmark: _Toc52352928][bookmark: _Toc53174751][bookmark: _Toc61378056][bookmark: _Toc61378531][bookmark: _Toc67953717][bookmark: _Toc68733384][bookmark: _Toc68784700]4.2	Applicability of minimum requirements
a)	In this specification the Minimum Requirements are specified as general requirements and additional requirements. Where the Requirement is specified as a general requirement, the requirement is mandated to be met in all scenarios
b)	For specific scenarios for which an additional requirement is specified, in addition to meeting the general requirement, the UE is mandated to meet the additional requirements.
c)	The spurious emissions power requirements are for the long-term average of the power. For the purpose of reducing measurement uncertainty it is acceptable to average the measured power over a period of time sufficient to reduce the uncertainty due to the statistical nature of the signal
d)	Terminal that supports EN-DC or NE-DC configuration shall meet E-UTRA requirements as specified in TS 36.101 [4] and NR requirements as in TS 38.101-1 [2] and TS 38.101-2 [3] unless otherwise specified in this specification
e)	All the requirements for intra-band contiguous and non-contiguous EN-DC or NE-DC apply under the assumption of the same uplink-downlink and special subframe configurations in the E-UTRA and slot format indicated by UL-DL-configurationCommon and UL-DL-configurationDedicated in the NR for the EN-DC or NE-DC.
f)	For EN-DC or NE-DC  combinations with CA configurations for E-UTRA and/or NR, all the requirements for E-UTRA and/or NR all the requirements for E-UTRA and/or NR intra-band contiguous and non-contiguous CA apply under the assumption of the same slot format indicated by UL-DL-configurationCommon and UL-DL-configurationDedicated in the PSCell and SCells for NR and the same uplink-downlink and special subframe configurations in Pcell and SCells for E-UTRA.


 Similar to TS 38.101-3, TS 38.133 has the same definition on the UL-DL configuration for NR which corresponds to TDD UL/DL Config 1 for LTE. But there are no restrictions on the TDD patterns in TS 38.101-4 at this moment. 
Observation 1: Currently only the performance specification (i.e. TS 38.101-4) does not take into account of the TDD UL-DL pattern for intra-band EN-DC (TDD band).    
 Candidate TDD patterns for LTE and NR to resolve the issue are shown in figure 2.1-1. As can be seen below, FR1.30-4 is similar to the LTE UL-DL configuration 2 and thus it might be possible to use those UL-DL patterns. On the other hand, as shown in figure 2.1-2, FR1.30-6 is rather special and impossible to align its pattern with LTE. Therefore RAN4 needs to decide a policy on the tests of intra-band EN-DC for TDD bands.
Proposal 1: RAN4 clarifies a policy on the tests of intra-band EN-DC for TDD bands whether they are to be measured or not.
Proposal 2: In a case RAN4 decides that intra-band EN-DC tests should be carried out, then clarify another policy on a treatment of the TDD patterns for NR, especially with which cannot be aligned with LTE. (e.g. FR1.30-6)
Option 1: For TDD intra-band EN-DC case, use the UL-DL configuration FR1.30-4 as a substitute for other configurations which cannot align the UL-DL pattern between LTE and NR. Whether it is possible to change SNR or modulation is FFS.
Option 2: Skip the corresponding test configurations in case it is not possible to align the UL-DL configuration between LTE and NR. 
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Figure 2.1-1: Candidate TDD UL-DL patterns for LTE and NR to test intra-band EN-DC
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Figure 2.1-2: TDD UL-DL patterns for NR (FR1.30-6)


3. Conclusion
In this contribution we raised the issue with a UL/DL configuration alignment between LTE and NR for TDD intra-band EN-DC UE.
Observation 1: Currently only the performance specification (i.e. TS 38.101-4) does not take into account of the TDD UL-DL pattern for intra-band EN-DC (TDD band).
Proposal 1: RAN4 clarifies a policy on the tests of intra-band EN-DC for TDD bands whether they are to be measured or not.
Proposal 2: In a case RAN4 decides that intra-band EN-DC tests should be carried out, then clarify another policy on a treatment of the TDD patterns for NR, especially with which cannot be aligned with LTE. (e.g. FR1.30-6)
Option 1: For TDD intra-band EN-DC case, use the UL-DL configuration FR1.30-4 as a substitute for other configurations which cannot align the UL-DL pattern between LTE and NR. Whether it is possible to change SNR or modulation is FFS.
Option 2: Skip the corresponding test configurations in case it is not possible to align the UL-DL configuration between LTE and NR. 
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5. Appendix A: UL-DL configurations for LTE and NR

TS 36.211 Table 4.2-2: Uplink-downlink configurations
	Uplink-downlink 
configuration
	Downlink-to-Uplink 
Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D



TS 38.101-4 Table A.1.2-1: TDD UL-DL configuration for SCS 15 kHz
	Parameter
	Unit
	UL-DL pattern

	
	
	FR1.15-1

	TDD Slot Configuration pattern (Note 1)
	
	DDDSU

	Special Slot Configuration (Note 2)
	
	10D+2G+2U




TS 38.101-4 Table A.1.2-2: TDD UL-DL configuration for SCS 30 kHz
	Parameter
	Unit
	UL-DL pattern

	
	
	FR1.30-1
	FR1.30-2
	FR1.30-3
	FR1.30-4
	FR1.30-5
	FR1.30-6

	TDD Slot Configuration pattern (Note 1)
	
	7DS2U
	DDDSU
	DDDSUDDSUU
	DDDSUUDDDD
	DSUU
	DS1S2U

	Special Slot Configuration (Note 2)
	
	6D+4G+4U
	10D+2G+2U
	10D+2G+2U
	6D+4G+4U
	12D+2G
	S1: 10D+2G+2U
S2: 12D+2G+0U



TS 38.101-4 Table A.1.2-2a: TDD UL-DL configuration for SCS 30 kHz for DCI-based dynamic UL/DL detection
	Parameter
	Unit
	UL-DL pattern

	
	
	FR1.30-1A

	TDD Slot Configuration pattern (Note 1)
	
	7DS2U

	Special Slot Configuration (Note 2)
	
	6D+4G+4U



TS 38.101-4 Table A.1.2-2b: TDD UL-DL configuration for SCS 30 kHz for PDSCH on band with shared spectrum access
	Parameter
	Unit
	UL-DL pattern

	
	
	FR1.30-7

	TDD Slot Configuration pattern (Note 1)
	
	7DS2U

	Special Slot Configuration (Note 2)
	
	6D+4G+4U
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