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1
Introduction
In RAN1 the LTE-NR co-existence is under discussion and the supplementary uplink was agreed. In RAN3 #97 meeting, an LS [1] was sent from RAN1 to inform RAN3 of the agreements:
	Agreements:
· For LTE-NR coexistence in overlapping spectrum,

· Send an LS to RAN3 to specify the Xn interface and enhanced X2 interface messages that enable coordination between LTE and NR, including

· LTE cell on/off configuration with details up to RAN3

· LTE MBSFN subframe configuration

· DL and/or UL carrier center frequency (ARFCN) 
· Carrier bandwidth
· Signaling related to timing synchronization and SFN

· Note: this does not require the network to be synchronized and/or SFN aligned and/or radio frame boundary aligned

· Note: It is up to RAN3 if this requires new procedures in addition to signaling support

· Indication of semi-statically used resources (to avoid collisions with, e.g., CSI-RS, SRS, PRACH, PUCCH, DRS, PSS/SSS, PBCH, …)

· Indication of slots/PRBs not intended for transmissions by the eNB and gNB, respectively

· For LTE-NR coexistence in adjacent spectrum,

· Send an LS to RAN3 to specify the Xn interface and enhanced X2 interface messages that enable coordination between LTE and NR, including

· Signaling related to timing synchronization and SFN

· Note: this does not require the network to be synchronized and/or SFN aligned and/or radio frame boundary aligned

· Note: It is up to RAN3 if this requires new procedures in addition to signaling support

· TDD UL/DL configuration in case of LTE and NR and special subframe configuration in case of LTE




In last RAN3 meeting, the LTE-NR co-existence in overlapping and adjacent spectrum was discussed and the following WA was reached:
	WA:

- UL scenario: Semi-static info on scheduling resources not used for LTE/NR PUSCH is to be signaled based on FDM solution, e.g. similarly to UL High Interference Indication IE.

- Adjacent spectrum scenario 3: Subframe Assignment and Special Subframe Info IEs may be used.


In this contribution, we will give further analysis on this issue based on RAN1 agreements and provide the proposals.
2
Discussion

As indicated in the LS that the indication of slots/PRBs not intended for transmissions by the eNB and gNB respectively is expected to be specified in the interface messages to enable coordination between LTE and NR. With respect to the mentioned slots, it means that the TDM based solution should be supported for the coordination between LTE and NR.

Proposal 1: The TDM based solution needs to be considered to resolve the potential issues caused by the LTE-NR coexistence in overlapping and adjacent spectrum.

Regarding the LS [2] for single Tx, it is seen from the UE perspective where the UE is not able to perform transmission between two UL. Similarly, the LTE-NR coexistence issue happens in the network side where the LTE eNB and the NR gNB are not able to perform UL scheduling on the same frequency at the same time. Therefore, it is feasible to use the same TDM based solution for both single Tx and LTE-NR co-existence. In details, we also prefer to define a TDM pattern for LTE-NR co-existence.

Proposal 1a: Define a TDM pattern to support the LTE-NR co-existence.

In last RAN3 meeting, the question as raised that whether the coordination is performed per UE, per cell or per UE group. The related issues for timing synchronization and SFN need to be considered firstly. It should be clarified whether the per-cell coordination requires the system synchronization or not. However, it also needs to be noticed that the scheduling is performed per UE, that means, even if the network is synchronized, it also needs UE to report the SSTD, unless the LTE eNB and NR gNB are co-located. Based on this assumption, the coordination can only be per-UE basis. Furthermore, there could be some UEs measuring the same or similar SSTD and those UEs can be categorized as one group. Therefore, we prefer to per UE or per UE group coordination.
Proposal 2: The coordination between LTE eNB and NR gNB should be per UE or per UE group basis.

It was mentioned that the NR case for UL should also be discussed. Some UEs could be connected to the LTE eNB via the sharing LTE frequency and some other UEs are connected to the NR gNB, no matter SA NR gNB or NSA NR gNB, via the same LTE frequency. Therefore, the required coordination shall be supported to be triggered by either LTE eNB or NR gNB.
Proposal 3: Both LTE and NR cases should be supported for LTE-NR co-existence coordination.

3
Conclusion

In this contribution, we discussed the coordination for LTE-NR co-existence and the following observations and proposal were provided:
Proposal 1: The TDM based solution needs to be considered to resolve the potential issues caused by the LTE-NR coexistence in overlapping and adjacent spectrum.

Proposal 1a: Define a TDM pattern to support the LTE-NR co-existence.

Proposal 2: The coordination between LTE eNB and NR gNB should be per UE or per UE group basis.

Proposal 3: Both LTE and NR cases should be supported for LTE-NR co-existence coordination.
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