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1 Introduction
In previous meetings, many agreements and conclusions were reached on NR-LTE coexistence [1] [2] [3].
In this contribution, we provide our views on some of the aspects as well as further considerations on the topic of NR-LTE coexistence.
2 General discussion
2.1 Deployment scenarios and analysis
Various use cases have been discussed for LTE and NR coexistence. These use cases include:

· Non-standalone NR (DC) and standalone NR deployments 

· Same frequency (co-channel) and different frequency (adjacent channel/band) deployments 

· Paired (FDD) and unpaired (TDD/SDL) spectrum deployments
In this section, several aspects of the requirements and benefits on LTE-NR coexistence will be discussed, including spectrum utilization, co-channel and adjacent channel, DL operation and UL operation, etc. 
· Spectrum utilization
It is expected that the deployment of NR is to cover a wide array of spectrums from low frequency bands (sub 6GHz) to new mmWave spectrum (above 6GHz). To reach a good performance of coverage mobility with low cost, NR needs to be deployed in sub 6GHz. At the beginning of NR, since most of the bands in sub 6GHz have been used for LTE, these remain unused carriers in sub 6GHz and can be used for NR, by which NR and LTE coexistence operation as an adjacent channel mechanism. With NR UE increasing, LTE’s carrier will be released and NR gNB can be deployed in these released carriers, which is called frequency refarming. There is a need to gradually migrate existing LTE spectrum resources to NR as device penetration increases. This means that for early sub 6GHz NR deployments, both NR and LTE will need to be deployed in the same or overlapping spectrum. So, NR deployments could happen in the same band as LTE operation and the NR-LTE coexistence should be considered when NR is deployed in sub 6GHz.
· Adjacent Channel and Co-channel NR- LTE Coexistence
The coexistence of NR and LTE can be categorized into two main categories:
· Adjacent Channel NR-LTE coexistence
· Co-channel NR-LTE coexistence
(1) Adjacent Channel NR-LTE coexistence
In adjacent channel NR-LTE coexistence, one of the main causes of concern is cross link interference between LTE and NR. The cross link interference is also being studied in duplexing flexibility. The following two kinds of deployment scenarios need to be considered:
· Co-located scenarios: To reuse LTE’s site to deploy NR’s gNB to fast deploy NR system, so co-located deployment is a typical use case. So the adjacent channel interference should be considered.
· Het-Net non-located scenarios: NR macro-cell and LTE pico cell
For unpaired spectrum deployments (TDD), if the NR network performs a downlink transmission while the LTE network performs an uplink transmission or vice versa, there can be cross link interference between LTE and NR, especially from DL transmission to UL reception. NR signal leaking into the adjacent LTE channel could be of concern. To ensure LTE-NR adjacent channel/band coexistence, NR slot structure can be configured in a manner that the direction of transmission is aligned with the LTE network.
However, for paired spectrum deployments (FDD), adjacent NR and LTE operation is always in the same uplink or downlink direction whether NR and LTE belong to the same operator or different operators. Therefore there are no concerns about cross interference between uplink and downlink. Unless some time in the future the TDD operation in paired spectrum is discussed, NR signal leaking into the adjacent LTE channel could also be of concern, and therefore needs to be regulated through RAN4 requirements on ACLR (adjacent channel leakage ratio).
(2) Co-channel NR-LTE coexistence 
LTE-NR co-existence can also be facilitated on the same carrier for FDD and TDD systems subject to certain limitations. By allowing a flexible NR structure that can occupy a configurable subset of the time and frequency resources, co-existence can be achieved. The following two kinds of deployment scenarios can be considered:

· Co-located scenarios: Same direction link, cross-link transmission. 
· Non-located scenarios: Same direction, cross-link transmission. The path loss can reduce the impact of the coexistence between NR and LTE. 
The last 12 symbols of the multicast broadcast single frequency network (MBSFN) subframes and UL subframes that are not scheduled by LTE can be utilized by NR. The non-MBSFN subframes are also considered as candidate resources. However, the following LTE’s channels and signals transmission need to be considered:

· For UL co-existence

a. LTE initial access – PRACH

b. LTE SRS transmission

c. LTE Synchronization HARQ

d. LTE UCI transmission , e.g. PUCCH
· For DL co-existence

a. LTE: PBCH(MIB), PSS/SSS, CSI-RS, CRS, (e)PDCCH

· Other issues

The following issues also should be considered when LTE-NR co-existence is studied:
· NR with LTE is sync or async.
· Standalone (SA) and non-standalone (NSA)
· Should be designed with the same principles since NSA will have temporary deployments. SA should be the typical case during NR’s lift cycle. It is not necessary to design some specific solutions for NSA.

· Dispersion of LTE spectrum release
· Not continued narrow bands, how to be effective in reforming?

· Different candidate bandwidth between NR and LTE

· NR should support flexible bandwidth and flexible band aggregation. 
Observation 1: When NR LTE Coexistence is studied, both adjacent channel and co-channel need to be considered.
2.2 Design principles for NR-LTE coexistence
 The following principles need to be considered in the study of NR-LTE co-existence.
· The design target of the NR for the coexistence should be no impact on the existing LTE users.
· The NR-LTE coexistence should be transparent for LTE users
· The performance degradation of LTE system should be limited to a predetermined level.
· The NR UE and LTE UE are preferred to be transparent to each other.
· For NR-LTE co-existence, LTE should be as primary system with high priority, while NR is as secondary system with low priority,
· SA and NSA
SA and NSA should be design with same principles since NSA will be temporary deployments. SA will be the main usage case during whole NR’s lift cycle, since NSA will soon be replaced by SA. So, it is not necessary to design some specific solutions for NSA. Otherwise, it will bring additional redundancy in the standard protocol. 
· NR-LTE coexistence should have minimal impact to NR framework design
It has been agreed that NR design does not need to consider backward compatibility and the need for the coexistence mechanisms will likely diminish over time as legacy services get replaced with the newer services. So, the NR design must not become too complicated in order to allow for coexistence with LTE, and only some common solutions of NR features can be considered for NR-LTE coexistence. We can take care of its requirements when we study other related features, e.g. duplexing flexibility.
· Target to Common framework for co-existence of NR to LTE and NR to other technologies as much as possible
· NR-LTE co-existence should be seen as inter-system manner as far as possible instead of intra-system. 
· Some spectrum sharing technology can be used, e.g. LAA, WiFi, cognitive radio, etc. 
· To LTE system, a small amount of prior information can be assumed.
· Others
· Relax the relationship between NR and LTE. At least the signals should be designed and transmitted independently. For example, both NR and LTE cannot reuse any channels or signals, including synchronization signals [FFS broadcast channels]. Even for dual connectivity (DC) mode, a NR UE should inquire the sync with NR carrier base on NR’s synchronization signals instead of LTE’s signals.
· Inter-working with DC mode only, not support to perform inter-working with CA mode.
· The solutions for NR-LTE Co-existence should be some common designs of NR instead of specific designs for NR-LTE Co-existence, i.e. solutions to reuse as much as possible.
Proposal 1: Several design principles mentioned above should be considered when NR LTE Coexistence is studied.

3 Duplexing flexibility for NR-LTE coexistence
Based on the analysis of the previous section, this section will briefly review the relevant candidate mechanisms. Then we will then describe in detail how the schemes of duplexing flexibility can be used to solve the problems of NR-LTE coexistence.
The mechanisms to coexistence between NR and LTE operating on the same licensed frequency carrier are discussed in previous meetings. The sharing of NR and LTE could be FDM and/or TDM. Furthermore, some details are discussed, such as MBSFN/non-MBSFN subframe, small cell ON/OFF, CRS issues, control region, and so on. These can be summarized as follows:
· To better support flexible frequency refarming, eg. LTE MBSFN subframe, small cell ON/OFF.

· FDM: Those fragmented LTE carriers should be easily used by NR, and will not produce unacceptable interference to adjacent LTE carriers.
· TDM: Can share the idle T/F resources of LTE MBSFN subframe, small ON/OFF with TDM way.
The principle of NR is designed to be flexible enough to adapt to the needs of different traffic types, which makes it possible to co-exist with LTE well such that legacy LTE devices are not significantly impacted by the introduction of NR. For example, the flexible features of NR, including the configurable numerology, duplexing flexibility and so on, can be used for NR-LTE coexistence. The basic way is to use FDM and/or TDM duplex mode to achieve friendly coexistence with LTE. NR-LTE coexistence involves multiple technical features of NR, but the strongest correlation is duplexing flexibility. In the duplexing flexibility, there are two types of coexistence scenarios including NR-NR coexistence and NR-LTE coexistence.  The first, consists of the major differences with NR-NR, where the NR-LTE only supports enhanced in the NR side and is assumed that there will not be any enhanced mechanisms introduced in the LTE side. Therefore, only those unilateral coordination mechanisms can be used. The second,  the inter-working between NR and LTE is limited. From the technical point of view, it is thought to be approximate to discuss the main problems of NR-LTE coexistence in duplexing flexibility as a sub item. Duplexing flexibility can also be seen as NR-LTE coexistence enabler. This section discusses the coexistence of NR-LTE from the perspective of duplexing flexibility. 
NR-LTE coexistence mainly involves three aspects:

· LTE band (co-channel and adjacent channel) measurement and identification of available resources, as well as measurement enhancements to support interference suppression schemes.
· Flexible operation, e.g. flexible configurable, dynamic/semi-static duplex, flexible resource allocation, etc.
· Resource conflict avoidance or interference suppression schemes for co/cross-link interference in co-channel and/or adjacent channel.
The following will be discussed from three aspects of measurement, duplexing operation and CLI interference suppression schemes.
3.1 Measurements for NR-LTE coexistence
To better support NR-LTE coexistence, NR needs to know the information of LTE resource usage, including 

· Time slot configuration / transmission direction, subframe structure, etc. 

· interference signal intensity between Non-located site 

· Time offset between NR and LTE, time aliment between NR and LTE
· Some enhanced measurements for supporting interference suppression schemes
For co-located scenarios, some of them can be obtained through private interface, which belongs to the implementation issue and does not need to be standardized (taking into account the complexity of the standardization, the OTA should not be supported). In order to reduce the correlation between NR and LTE as much as possible, a better way is to obtain the information by NR UE/gNB measurement.  The advantage of this method is can be used to support more flexible deployment, such as intra-site and inter-site, intra-vendor and inter-vendor. The measurements for duplexing flexibility can meet the above requirements. Further analysis will be provided as follows. More details can refer to our contribution [4].
· Cross-link received signal receiving power/ received signal strength indicator (CL-RSRP/RSSI) 
Based on the above discussion, we can see that the main problem of the coexistence of NR-LTE is interference / conflict in the same direction link and cross-link. Without losing generality, we can assume that LTE perform duplex operation with static-TDD. NR UE can be configured to measure CL-RSSI/RSRP in LTE carriers (co-channel and/or adjacent channel). Based on the characteristics of the measured values in the time domain, we can obtain the information of LTE resource occupation, e.g. transmission direction (i.e. same direction link or cross link), time slot configuration, subframe structure, etc. Based on this information, you can configure NR to align with the LTE’s transmission direction or you can adjust the transmission power of NR.
· Clear channel assessment (CCA)/Sensing (LBT-like)
In contrast to CL-RSRP/RSSI, the sensing (LBT-like) is an instantaneous measurement. Using the sensing based scheme, NR can get real-time LTE resource usage, which can support the dynamic carrier sharing between NR and LTE, e.g. sharing with TDM/FDM or adjusting the transmission power of NR.
Another way to use sensing is to introduce a new measurement value for the busy/idle rate of channel sensing. The measurement of the busy rate can be defined as the rate of CCA-like being busy during the predefined time. Its use is similar to CL-RSRP/RSSI.
Further detailed are provided in Section 3.3.
· Timing
For NR-LTE co-existence, NR gNB and/or UE have to take into account several synchronization requirements at same time, including intra-system and inter-system timing (i.e. to sync with NR and to sync with LTE), same link and cross-link timing. To meet these synchronization requirements at the same time, some parts of a time slot is sync with NR and other part(s) of the time slot is sync with LTE, which means that there will be multi-TAs (e.g. timing advance values) in one slot/time interval (e.g. the data part of a slot can adjust its timing independently). Timing alignment is the basis and the enabler whether to used TDM or FDM for NR-LTE co-existence. The premise of achieving timing alignment is to obtain the timing offset through timing offset measurement.
· Other measurements
For that NR-UE with both the NR and LTE capabilities, the UE can be configured to measure the LTE’s CSI-RS and/or SRS, by which NR can get the interference channel matrixes between LTE eNB and LTE UE and the CL-CBF can be used for NR-LTE co-existence, respectively.
In addition, it is possible to further detect the broadcast information of the LTE cell in order to obtain more accurate cell configuration information.
Proposal 2: Related measurements of duplexing flexibility can be used to support NR-LTE Co-existence effective operation.
3.2 Duplex flexible operation for NR-LTE coexistence
The efficient utilization of resources for NR-LTE coexistence can be achieved by reusing flexible operation schemes of duplexing flexibility. The sharing of NR and LTE could be FDM and/or TDM manner. The flexible operation for NR-LTE coexistence can include flexible configurable, dynamic/semi-static duplex, flexible resource allocation, etc. 
These requirements of flexible operation also apply to duplexing flexibility and some corresponding solutions have been discussed. Some agreements on assigned DL and UL transmission direction have been reached.

Agreements [RAN1#87]:

· NR should support dynamically assigned DL and UL transmission directions at least for data on a per-slot basis at least in a TDM manner

· FFS control signalling details (e.g. UE or cell-specific, applicable for cross and/or same-slot scheduling, switching between dynamic and semi-static operation, etc.)

· FFS adaptation at the level of a mini-slot

· Other aspects, if any, are not excluded

Further details are also proposed [5].-
· The operation granularity for duplexing flexibility can be a mini-slot, a slot, or aggregated multi-slots and to satisfy different traffic requirements, the assignment granularity can be adaptively changed. 
· The scheduled data and ACK/NACK feedback time position should also be dynamically changed when the transmission direction is dynamically assigned.
These flexible operation schemes of duplexing flexibility can be directly reused to support the efficient utilization of resources for NR-LTE coexistence. Of course, in order to have more efficient sharing of the carrier with the LTE, we need to take into account some possible special requirements of NR-LTE coexistence when duplexing flexibility is studied.
Proposal 3: Flexible operation schemes of Duplexing flexibility can be directly reused to support the efficient utilization of resources for NR-LTE coexistence.
3.3 Cross-link interference (CLI) mitigation schemes for NR-LTE coexistence
The following are some candidate CLI mitigation schemes for NR-LTE coexistence which have been deeply studied in other areas:
1. Same direction related, e.g. ICIC, CoMP, NAICS, etc. 
2. Cross-link related, e.g. CL-CBF, sensing based schemes, etc.
In order to improve the spectrum efficiency and the flexibility of spectrum utilization in NR-LTE coexistence scenarios, it is necessary to study the enhanced CLI mitigation schemes. Similar to duplexing flexibility, the CLI mitigation schemes for NR-LTE coexistence can also be divided into three categories:
· Interference avoidance, e.g. FDM, TDM. Sensing schemes. In order to minimize the impact on LTE, interference avoidance mechanisms should be preferred.
· Interference coordination, e.g. Power control, CL-CBF, switching between semi-static and dynamic TDD operations scheme, etc.
· Interference cancellation/suppression, e.g. advanced receiver 
The difference between NR-NR and NR-LTE coexistence scenarios is that in the NR-LTE coexistence scenarios, only a NR transmitter or receiver can use these CLI mitigation schemes. NR-LTE coexistence is transparent to the LTE system. So, the following are possible ways to handle it:
· NR transmitter use some schemes with the assumption that the LTE system doesn’t use any enhanced schemes by which NR can transmit a signal in the LTE carrier and the interference from NR to LTE can be low enough.

· Some interference cancellation/suppression scheme, e.g. advanced receiver can be used for NR-LTE coexistence, by which NR can suppress the LTE interference and detect its signal well. 
· Some simple scheme can be used to enhance the performance of NR-LTE coexistence in Phase 1.
· Interference avoidance schemes are more suitable, e.g. sensing based schemes. 

In this section, we will briefly describe the CLI mitigation schemes for NR-LTE coexistence. Further, the specific requirements and limitations of NR-LTE coexistence will also be discussed.
3.3.1 Interference avoidance sensing schemes
· Sensing based schemes
Sensing based schemes can assist in making NR and LTE more coexistence friendly:
· Transmission alignment: The sensing can obtain a LTE slot configuration, allowing the NR to be aligned with it.
· Power adjustment: The sensing can measure the interference strength to adjust the appropriate transmit power of NR.
· Interference avoidance: Using the sensing based scheme, NR can get real-time LTE resource usage, which can support the dynamic carrier sharing between NR and LTE, e.g. sharing with TDM/FDM.
In downlink, a gNB can sense or measure the LTE’s TDD configuration and then adjust its own transmission direction or adjust its scheduling. Meanwhile in uplink, NR UE can sense or measure the LTE’s TDD configuration and then adjust its own transmission direction as well as adjust its scheduling. Using the sensing scheme, NR can get real-time LTE resource usage, which can support the dynamic carrier sharing between NR and LTE, e.g. sharing with TDM/FDM or adjusting the transmission power of NR. For instance, if the successive CCA-like results show the channel is busy, we know that the channel is facing serious interference. This leads to having a choice to take DL-UL changing or to adjust the scheduling.
Furthermore, in order to minimize the impact on LTE, interference avoidance mechanisms should be preferred.
3.3.2 Interference coordination schemes
· Power Control
Power control is mainly used for inter-site deployment scenarios. We can analyze it in two cases: interference of NR to LTE, interference of LTE to NR.
Case1: Interference of NR to LTE
Benefiting from the inter node path loss, the interference between NR and LTE has been reduced to a certain extent. If the interference level of NR to LTE is not high, the NR share the LTE carrier by reducing the transmit power. If the NR signal low power transmission, the influence on LTE can be accepted, which also meets the principles of NR-LTE co-existence mentioned above.
Case2: Interference of NR to LTE
NR can improve its transmission power to reduce the impact of interference caused by LTE as much as possible.
· Cross-link Coordinated Beamforming (CL-CBF)
The CL-CBF scheme needs to measure the interference matrix obtained between NR-LTE channels. So an NR UE or gNB should be able to measure the LTE’s channel state information reference signal (CSI-RS) and/or sounding reference signal (SRS). Only that NR UE with both the NR and LTE capabilities which can be configured to measure the LTE’s CSI-RS and/or SRS, by which NR can get the interference channel matrixes between the LTE eNB and LTE UE and the CL-CBF can be used for NR-LTE co-existence, respectively. We should assume that NR-only UE is not expected to understand or detect LTE signals/channels in the frequency band shared by NR and LTE when NR-LTE co-existence is studied.  
3.3.3 Interference coordination schemes
· Advanced Receiver
NR can use some enhanced receivers which do not require knowing LTE’s signals and/or scheduling information, by which NR can suppress the LTE interference and detect its signal well.
Proposal 4: CLI mitigation schemes of duplexing flexibility can used to support NR-LTE Co-existence effective operation.
4 Views on some remaining issues of NR-LTE coexistence
In previous meetings, many agreements and conclusions were reached on NR-LTE coexistence. However, there are still some details that need to be further discussion and confirmation. In this section, we will provide our views on some remain issues of NR-LTE co-existence.
LTE-NR co-existence should support the scenarios of non-collocated LTE and NR base stations in both DL and UL.
· Detailed sharing on the DL is FFS
· Detailed sharing on the UL is FFS
NR should study the case of having none DL transmissions in OFF subframes where LTE performs small cell ON/OFF.
· Including details on transmissions of NR slots/mini-slots, resource reservations, potential unified mechanisms for forward compatibility, handling LTE DRS subframes, signalling of (de)active SCell, etc. 
· Note: The OFF subframe can be a non-MBSFN subframe.
· Not support ON subframe which is a non-MBSFN subframe.
In NR design, consider support of flexible starting point and duration of scheduled resources as a tool to avoid for example the control region of MBSFN subframes and be able to use resources in the unused MBSFN subframes of an LTE carrier

· Support mini-slot, excluding the case where the mini-slot is used for URLLC.
· Support dynamically and semi-statically varying starting point and duration
LTE-NR co-existence should not support the PRB-level sharing of LTE carrier.
5 Potential specification impacts
The NR-LTE coexistence is not an independent technical feature, so it needs to be taken into consideration during the research of other NR technology features, especially duplexing flexibility. From the point of view of standardization, the interference mitigation schemes for NR-LTE coexistence can be studied within the duplexing flexibility area. The cross-link interference mitigation schemes used in duplexing flexibility can also be used to solve the cross-link interference problems within the NR-LTE coexistence scenarios.
We recommend the following standardized timeline: 
· For phase 1, the solutions should be reused as much as possible. However, if some aspects are agreed in NR then those mechanisms could be reused e.g. NR-slots, mini-slots/resource reservations for forward compatibility or for multiplexing eMBB and URLLC on the DL.

· For Phase 2, some more advanced solutions such as dynamic TDD cross-link interference schemes and others can be considered.

Furthermore, from the aspects of time limitation and standardization complexity in Phase 1, only a few necessary items which are basic and/or simple for NR will be specified in Phase 1. The following technical aspects should be considered in Rel-15.
· Consider a design that has at least one semi-statically assigned DL/UL transmission direction configuration for NR that avoids DL/UL interference.
· Consider to prioritize NR-LTE coexistence in the same band, but different carriers using FDM-based resource sharing techniques.

· Related measurements of duplexing flexibility can used to support NR-LTE co-existence effective operation.
The classification of co-existence schemes for NR-LTE coexistence is provided in Table 1.

Table 1: Schemes for NR-LTE coexistence
	Solution
	Co-existence Consideration
	Performance and Complexity
	Priority

	Static FDM 
(E.g., 5/15, 10/10,  or 15/5 MHz partitioning, assuming 20 MHz BW) 

Spectrum partitioning can be adjusted based on NR UE penetration 
	(1) Adjacent channel coexistence 
· FDD: ACLR requirements 

· TDD: DL/UL alignment
(2) Related measurements of duplexing flexibility can help to measure the adjacent channel interference.
	- For NSA deployments (DC), LTE-capable NR users can still utilize the full bandwidth, whereas spectrum allocation for LTE-only or NR-only (SA deployments) users are limited 

- NR functionality/performance benefits (low latency) would be available with minimal restrictions due to alignment requirements 

- No latency impact for LTE users
- Suitable for co-located and non-located scenarios
	High

	Semi-static TDM 

Utilize LTE DL MBSFN subframes and resources with unused UL subframes to schedule NR 
	(1) Co-channel coexistence Flexible NR slot structure needed to allow operation with blanked time and/or frequency domain resources. 

(2) Varying slot structure needs to be communicated to NR users. 
(3) Related measurements of duplexing flexibility can help to measure and identify the blanked time and/or frequency domain resources.
	- NR utilization of resources limited due to legacy LTE support requirements (Not suitable for high NR-only UE penetration in SA deployments) 
- Latency impact for LTE-only UL users. 
- Limited applicability of NR performance benefits (such as low latency) due to co-existence restrictions 

- Additional signalling overhead for NR operation due to varying slot structure 
- Suitable for co-located and non-located scenarios
	High

	Dynamic Resource Sharing 

NR utilizes unused LTE resources dynamically at subframe level in time 
	(1) Co-channel coexistence Dynamic flexible NR slot structure needed 

(2) NR slot structure and time resource usage needs to be signalled at subframe granularity.

(3) Related measurements of duplexing flexibility can help to measure and indentify the blanked time domain resources.
(4) Interference avoidance sensing schemes of duplexing flexibility can help for better dynamic resource sharing.
	- High overhead to signal dynamically varying slot structure.
- Complex implementation with diminishing benefits as NR-capable user density increases.
-  A little impact for LTE users if the enhanced measurements and interference avoidance sensing schemes are used.
- NR functionality/performance benefits (low latency) would be available with minimal restrictions due to interference avoidance requirements.
- suitable for co-located scenarios
	Medium

	Dynamic Resource Sharing 

NR utilizes unused LTE resources dynamically at PRB level in frequency 
	(1) Adjacent channel coexistence 
· FDD: ACLR requirements 

· TDD: DL/UL alignment
(2) Co-channel coexistence Dynamic flexible NR slot structure needed 

(3) NR slot structure and frequency resource usage needs to be signalled at subframe/slot granularity.
(4) Related measurements of duplexing flexibility can help to measure and indentify the blanked frequency domain resources.

(5) Interference avoidance sensing schemes of duplexing flexibility can help for better dynamic resource sharing.
	- High overhead to signal dynamically varying slot structure 

- Complex implementation with diminishing benefits as NR-capable user density increases.
-  No or a little impact for LTE users if the enhanced measurements and interference avoidance sensing schemes are used.

- NR functionality/performance benefits (low latency) would be available with minimal restrictions due to interference avoidance requirements. 
- Suitable for co-located scenarios.
	Low

	Dynamic Resource Sharing 

NR utilizes unused LTE resources dynamically based on CLI mitigation of duplexing flexibility
	(1) Co-/Cross-channel coexistence Dynamic flexible NR slot structure needed 

(2) NR slot structure and time/frequency resource usage needs to be signalled at subframe/slot granularity.

(3) Related measurements of duplexing flexibility can help to measure and indentify the blanked time/frequency domain resources.
(4) CLI mitigation schemes of duplexing flexibility can help for better dynamic resource sharing.
	- High overhead to signal dynamically varying slot structure 
- No or a little impact for LTE users if the enhanced measurements and interference avoidance sensing schemes are used.

- NR functionality/performance benefits (low latency) would be available with flexible duplexing operation and good CLI mitigation.
- Some of them are suitable for co-located scenarios; also some of them are suitable for both co-located and non-located scenarios.
	Medium


6 Conclusion 
In this contribution, we discussed aspects of NR-LTE co-existence. Based on the above analysis, we provide observation and proposals as follows.
Observation 1: When NR LTE Coexistence is studied, both adjacent channel and co-channel need to be considered.

Proposal 1: Several design principles mentioned above should be considered when NR LTE Coexistence is studied.

Proposal 2: Related measurements of duplexing flexibility can be used to support NR-LTE Co-existence effective operation.
Proposal 3: Flexible operation schemes of Duplexing flexibility can be directly reused to support the efficient utilization of resources for NR-LTE coexistence. 
Proposal 4: CLI mitigation schemes of duplexing flexibility can used to support NR-LTE Co-existence effective operation.
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