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1 Introduction

In LS R1-2001518 (R2-2001888) [1], RAN2 respectfully asks RAN1 to provide feedback on the following questions on NR coexistence:

Question 1: For NB-IoT, which, if any, resource reservation parameters for NR are likely to be the same across different carriers?

Question 1.1: If some resource reservation parameters for NR can be same across different NB-IoT carriers then can all the parameters be the same for all the NB-IoT carriers configured via dedicated signalling?

Question 2: For NB-IoT and eMTC, which, if any, parameters are likely to be the same for uplink and downlink?

Question 3: For NB-IoT and eMTC, which, if any, parameters are likely to be the same in neighbour cells on the same carrier frequency?
In this contribution, we discuss the response to the above questions on NR coexistence.

2 Discussions

Question 1: For NB-IoT, which, if any, resource reservation parameters for NR are likely to be the same across different carriers?

If different non-anchor NB-IoT carriers have the same coexistence scenario with NR, resource reservation parameters for NB-IoT coexistence with NR can be the same across different carriers. However, for different non-anchor NB-IoT carriers, the potential collision cases between NB-IoT and NR may be different. For example, some NB-IoT non-anchor carriers may be in the frequency region that NR SSB locates while other NB-IoT non-anchors carriers are not overlapped with NR SSB frequency region. It is beneficial for NB-IoT resource utilization if resource reservation parameters can be configured per NB-IoT carrier. Parameters valid-subframe-config-DL and valid-subframe-config-UL are used for subframe-level resource reservation. Parameters slot-reserved-resource-config-DL and slot-reserved-resource-config-UL are used for slot-level resource reservation. Parameters symbol-reserved-resource-config-DL-first-slot, symbol-reserved-resource-config-DL-second-slot, symbol-reserved-resource-config-UL-first-slot, symbol-reserved-resource-config-UL-second-slot are used for symbol-level granularity resource reservation. By configuring parameters reserved-resource-DL-time-periodicity, reserved-resource-DL-time-start-position, reserved-resource-UL-time-periodicity, reserved-resource-UL-time-start-position, resource reservations are only applied in partial time region for a given period which can improve the resource utilization of NB-IoT. Considering that different coexistence scenarios may occur for different non-anchor carriers, per-carrier configuration is considered for above resource reservation parameters. RAN1 has not identified that any resource reservation parameters are likely to be the same across different carriers.
Proposed response to Question 1: For NB-IoT, RAN1 has not identified that any resource reservation parameters are likely to be the same across different carriers.
Question 1.1: If some resource reservation parameters for NR can be same across different NB-IoT carriers then can all the parameters be the same for all the NB-IoT carriers configured via dedicated signalling?

For NB-IoT, resource reservation configuration per non-anchor NB-IoT carrier can flexibly configure the reserved resource according to the coexistence scenario of each non-anchor NB-IoT carrier, thus the NB-IoT resource utilization can be maximized. For NB-IoT, for those non-anchor carriers with similar coexistence scenario with NR, resource reservation parameters for NR can be configured to the same across different carriers. However, the coexistence situation may be different in different frequency region. A frequency region may or may not have collision issue with NR SSB and NR SPS. For the case with collision issues, the NR SSB configuration and the SPS periodicity may be different in different frequency region. Therefore, RAN1 does not assume that all the resource reservation parameters can be the same for all the NB-IoT carriers configured via dedicated signalling.
Proposed response to Question 1.1: For NB-IoT, RAN1 does not assume that all the resource reservation parameters can be the same for all the NB-IoT carriers configured via dedicated signalling.
Question 2: For NB-IoT and eMTC, which, if any, parameters are likely to be the same for uplink and downlink?

For NB-IoT and eMTC, potential intention of introducing DL resource reservation is to avoid collision with NR SSB, NR CORESET and NR DL SPS. Potential intention of UL resource reservation may be to avoid collision with NR SRS and NR UL SPS. Even for SPS, since the characteristic of DL SPS and UL SPS may be different, resource reservation for NR DL and UL SPS may not be the same. In addition, since the resource reservation requirement for NR CORESET and NR DL reference signals is different from that for UL, finer granularity resource reservation parameters are not likely to be the same for uplink and downlink. Thus, RAN1 does not assume any resource reservation parameters are likely to be the same for uplink and downlink. 
Proposed response to Question 2: For NB-IoT and eMTC, RAN1 does not assume any resource reservation parameters are likely to be the same for uplink and downlink. 
Question 3: For NB-IoT and eMTC, which, if any, parameters are likely to be the same in neighbour cells on the same carrier frequency?

For NB-IoT and eMTC, different neighbour cells on the same carrier frequency may have different coexistence scenario. For example, different cells may configure NR SSB with different periodicity in DL and have different NR SRS configuration in uplink. Furthermore, a given non-anchor carrier may be used for different carrier type for different cells. For example, this carrier is used for paging carrier in one cell but may be used for UE-specific only transmission in other cells. For paging carrier, since the resource reservation configuration should also consider the legacy subframe configuration, configuration flexibility of paging carrier may be less than that of UE-specific carrier.  In addition, if SPS is used in neighbour cells, the SPS configuration is specific in each neighbour cell. Therefore, RAN1 does not assume any resource reservation parameters are likely to be the same in neighbour cells on the same carrier frequency.
Proposed response to Question 3: For NB-IoT and eMTC, RAN1 does not assume any resource reservation parameters are likely to be same in neighbour cells on the same frequency carrier.
3 Conclusion
In this contribution, we have discussed the RAN2 LS on NR coexistence. We have the following proposals:
Proposed response to Question 1: For NB-IoT, RAN1 has not identified that any resource reservation parameters are likely to be the same across different carriers.
Proposed response to Question 1.1: For NB-IoT, RAN1 does not assume that all the resource reservation parameters can be the same for all the NB-IoT carriers configured via dedicated signalling.
Proposed response to Question 2: For NB-IoT and eMTC, RAN1 does not assume any resource reservation parameters are likely to be the same for uplink and downlink. 

Proposed response to Question 3: For NB-IoT and eMTC, RAN1 does not assume any resource reservation parameters are likely to be same in neighbour cells on the same frequency carrier.
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