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Introduction
In this contribution, we discuss the issue on rate matching pattern of DSS (dynamic spectrum sharing) under TDD LTE scenario. 
Current rate matching pattern configuration of DSS in NR spec
Dynamic spectrum sharing (DSS) provides a useful migration path from LTE (4G) to NR (5G) by allowing LTE and NR to share the same carrier instead of a conventional spectrum re-farming. To enable DSS, NR UE needs to do rate matching around the CRS (4G reference signal) as shown in Figure 1 below.
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Figure 1. A DSS example with LTE(4G)/NR(5G) sharing the same carrier

In current NR spec (38.331 [1]), NR UE obtains the LTE CRS pattern for rate matching by the IE lte-CRS-ToMatchAround:
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UE would assume the same RateMatchPatternLTE-CRS for each LTE sub-frame, which is intuitive for LTE FDD scenario, since every sub-frame of a LTE FDD system can be a DL sub-frame. Related spec description can be found in 38.211 [2], 38.214 [3] by searching for lte-CRS-ToMatchAround.

Observation 1: For DSS application, in current NR spec (38.331 [1]), NR UE obtains the LTE CRS pattern for rate matching by the IE lte-CRS-ToMatchAround. UE would assume the same RateMatchPatternLTE-CRS under lte-CRS-ToMatchAround for each LTE sub-frame, which is intuitive for LTE FDD scenario, since every sub-frame of a LTE FDD system can be a DL sub-frame. Related spec description can be found in 38.211 [2], 38.214 [3] by searching for lte-CRS-ToMatchAround.

Technologically speaking, DSS can be applied not only to LTE FDD, but also to LTE TDD system. However, NR UE is not aware of the TDD pattern of LTE UE, and can only assume the same LTE CRS rate match pattern for each sub-frame. In this case, if NW wants to schedule NR PDSCH in LTE TDD UL sub-frame, LTE CRS may be over-rate-matched, but the system still works if gNB and UE have the same understanding that each LTE sub-frame would be rate-matched.

Observation 2: Technologically speaking, DSS can be applied not only to LTE FDD, but also to LTE TDD system. However, NR UE is not aware of the TDD pattern of LTE UE, and can only assume the same LTE CRS rate match pattern for each sub-frame. In this case, if NW wants to schedule NR PDSCH in LTE TDD UL sub-frame, LTE CRS may be over-rate-matched, but the system still works if gNB and UE have the same understanding that each LTE sub-frame would be rate-matched.

To our understanding, India operator is investigating DSS for LTE TDD band (e.g. band B40), and it would be beneficial to confirm the understanding that NR UE assumes the same LTE CRS rate match pattern for each sub-frame, regardless LTE is FDD or TDD, at least for R15 and R16 (commercialized releases).

Observation 3: India operator is investigating DSS for LTE TDD band (e.g. band B40), and it would be beneficial to confirm the understanding that NR UE assumes the same LTE CRS rate match pattern for each sub-frame, regardless LTE is FDD or TDD, at least for R15 and R16 (commercialized releases).

Therefore, we have the following proposal:

Proposal 1: RAN1 to draw the following conclusion:
· For DSS application, NR UE assumes the same LTE CRS rate match pattern for each sub-frame, regardless LTE is FDD or TDD, for R15 and R16.
· It can be discussed later whether to do further enhancement on CRS rate match pattern for LTE TDD system, in R17 and later releases.
Conclusion
In this contribution, we discuss the issue on rate matching pattern of DSS (dynamic spectrum sharing) under TDD LTE scenario with the following observations and proposals:

Observation 1: For DSS application, in current NR spec (38.331 [1]), NR UE obtains the LTE CRS pattern for rate matching by the IE lte-CRS-ToMatchAround. UE would assume the same RateMatchPatternLTE-CRS under lte-CRS-ToMatchAround for each LTE sub-frame, which is intuitive for LTE FDD scenario, since every sub-frame of a LTE FDD system can be a DL sub-frame. Related spec description can be found in 38.211 [2], 38.214 [3] by searching for lte-CRS-ToMatchAround.

Observation 2: Technologically speaking, DSS can be applied not only to LTE FDD, but also to LTE TDD system. However, NR UE is not aware of the TDD pattern of LTE UE, and can only assume the same LTE CRS rate match pattern for each sub-frame. In this case, if NW wants to schedule NR PDSCH in LTE TDD UL sub-frame, LTE CRS may be over-rate-matched, but the system still works if gNB and UE have the same understanding that each LTE sub-frame would be rate-matched.

Observation 3: India operator is investigating DSS for LTE TDD band (e.g. band B40), and it would be beneficial to confirm the understanding that NR UE assumes the same LTE CRS rate match pattern for each sub-frame, regardless LTE is FDD or TDD, at least for R15 and R16 (commercialized releases).

Proposal 1: RAN1 to draw the following conclusion:
· For DSS application, NR UE assumes the same LTE CRS rate match pattern for each sub-frame, regardless LTE is FDD or TDD, for R15 and R16.
· It can be discussed later whether to do further enhancement on CRS rate match pattern for LTE TDD system, in R17 and later releases.
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