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Introduction
This document provides a possible solution to the problem presented by RAN5 in [1].
Discussion
As described in [1], the following EN-DC test cases would require simultaneous transmissions for both, E-UTRA and NR, to check core requirements properly:
· Maximum output power 
· Occupied Bandwidth for EN-DC intra-band contiguous is defined in terms of ENBW in [2]
The paper [1] did the following analysis:
Considering EN-DC test cases needs to define NR and LTE simultaneous transmission, we need to analyze if this is possible. Three possible scenarios can be done depending on EN-DC configuration:
· EN-DC configuration FDD - FDD: in this scenario simultaneous transmissions are ensured due to UL RMC configures transmission in every subframe.
· EN-DC configuration FDD - TDD: in this scenario simultaneous transmissions are ensured due to FDD UL RMC configure transmission in every subframe.
· EN-DC configuration TDD - TDD: this scenario requires further analysis-based NR TDD UL-DL pattern defined in TS 38.521-1 and LTE TDD UL RMCs defined in TS 36.521-1 (UL-DL configuration 1). Following pictures represents LTE and NR transmission in time assuming both components are time aligned:
[image: ]
Above picture reflects there is not any simultaneous transmission for SCS 15 kHz and 30 kHz and some simultaneous transmission, depending on subframe, for SCS 60 kHz.
Problem: There is not any simultaneous transmission for SCS 15 kHz and 30 kHz and some simultaneous transmission, depending on subframe, for SCS 60 kHz.
Possible Problem Solution:
The below picture does an analysis by placing the different LTE frame configurations below NR frame and proposes a possible solution for SCS 15kHz and 30kHz configs, by using LTE Frame Config 2 (SA2) with a shift of 2 Sub-frames to the right. SSF Config 7 with 10 DwPTS symbols are used to align with NR Slot Config. For 60kHz SCS, ONLY every 4th UL Slot for NR maps to LTE UL but considering 60kHz SCS is optional configuration for testing FR1 for the above-mentioned test cases, we can go ahead with the solution proposed to make progress for 15kHz and 30kHz SCS’s.
NR with 15kHz SCS:
[image: cid:image001.png@01D467B6.F3ECD3C0]


NR with 30kHz SCS:
[image: cid:image002.png@01D467B6.F3ECD3C0]
NR with 60kHz SCS:
[image: cid:image003.png@01D467B6.F3ECD3C0]
Observation 1: By using TDD LTE Frame Config 2 shifted by 2 SF’s to the right with respect to the start of NR frame, LTE and NR have simultaneous transmissions for NR FR1 with SCS 15kHz and 30kHz.
Observation 2: By using TDD LTE Frame Config 2 shifted by 2 SF’s to the right with respect to the start of NR frame with 60 kHz SCS, LTE and NR have simultaneous transmissions only 25% of the time.
Observation 3: 36.101 [3] Annex A, Section A.2.3 defines TDD LTE RMC ONLY for DL/UL configuration ratio of 2DL:2UL. or 1DL:4UL. 2DL:2UL is the default and used unless explicitly specified in the test case, which warrants to define TDD LTE RMC for 3DL:1UL, which is being contributed as draft CR [4] to be added in Annex A in 38.101-3 [2].


Conclusion
Observation 1: By using TDD LTE Frame Config 2 shifted by 2 SF’s to the right with respect to the start of NR frame, LTE and NR have simultaneous transmissions for NR FR1 with SCS 15kHz and 30kHz.
Observation 2: By using TDD LTE Frame Config 2 shifted by 2 SF’s to the right with respect to the start of NR frame with 60 kHz SCS, LTE and NR have simultaneous transmissions only 25% of the time.
Observation 3: 36.101 [3] Annex A, Section A.2.3 defines TDD LTE RMC ONLY for DL/UL configuration ratio of 2DL:2UL. or 1DL:4UL. 2DL:2UL is the default and used unless explicitly specified in the test case, which warrants to define TDD LTE RMC for 3DL:1UL using SSF Config 7 to align with NR Slot Config, which is brought in as draft CR [4] to be added in Annex A in 38.101-3 [2].
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