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Introduction
For LTE and NR TDD configuration alignment, subframe offset between LTE radio frame and NR radio frame was considered in NR design. However, RAN2(LS R2-1810963) has noticed that it is highly beneficial to avoid subframe offset for low complexity future proof implementation. For example, when a similar feature is enabled in both RATs simultaneously, it may require exactly same starting time, which could be easily achieved by aligned radio frame boundary.

RAN2’s suggestion is to not use subframe offset and use concatenated two patterns of NR TDD configurations with additional periodicities. It was proposed to add new periodicities of 3ms and 4ms for NR TDD configuration considering LTE TDD configuration 1 and 2. Note that current NR TDD configuration has 0.5ms, 0.625ms, 1ms, 1.25ms, 2ms, 2.5ms, 5ms, 10ms only.

For LTE TDD configuration 1 and 2, additional periodicity of 4ms and 3ms could provide matching NR TDD configuration pattern with two TDD pattern concatenations as shown below [1].
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Figure 1 LTE TDD Config 1 or NR 4ms + 1ms Patterns
[image: ]
Figure 2 LTE TDD Config 2 or NR 3ms + 2ms Patterns

Adding two new periodicities (4ms and 3ms) could indeed solve the problem for LTE configuration 1 and 2. However, it is not a complete solution. It cannot provide matching configuration for TDD configuration 4, 5, and 6.
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Figure 3 LTE TDD Config 4,5,6

In this contribution, we provide cyclic shift approach which could be a solution for this problem.
Cyclic Shifted NR TDD Pattern
We observe that cyclic shifted NR TDD pattern could provide matching TDD configuration in NR for all 7 LTE TDD configurations with radio frame alignment and no additional periodicities. We give a simple example of a cyclic shift per NR TDD pattern in Figure 4.
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[bookmark: _Ref521405830]Figure 4 Cyclic shifted pattern with shift=1
Figure 5 illustrate how two concatenated NR patterns could be used to generate matching LTE TDD configuration 1.
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[bookmark: _Ref521406173]Figure 5 Cyclic shifted NR TDD pattern providing matching LTE TDD configuration 1
Likewise, one can also get matching LTE TDD configuration 2 with DDDSU with cyclic shift=2. LTE TDD configuration 3,4,5 can be matched with a single NR TDD patterns with cyclic shift 5, 6, and 7 respectively. For LTE TDD configuration 6, two NR TDD patterns with cyclic shift 0 and 1 could be used to generate matching patterns as shown in Figure 6.
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[bookmark: _Ref521411562]Figure 6 Cyclic shifted NR TDD pattern providing matching LTE TDD configuration 6

Proposal 1
· NR supports the cyclic shift of a NR TDD pattern to provide matching LTE TDD configurations.
· NR supports two independent cyclic shifts for two concatenated UL/DL TDD patterns.
Conclusions
In this contribution, we have provided a mechanism of cyclic shifting NR TDD patterns for generating LTE TDD patterns. This proposed cyclic shift provides not only radio frame boundary alignment but also matching patterns for all 7 LTE TDD configurations with no additional periodicities. Our proposals summarized as follows.

Proposal 1
· NR supports the cyclic shift of a NR TDD pattern to provide matching LTE TDD configurations.
· NR supports two independent cyclic shifts for two concatenated UL/DL TDD patterns.
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