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1. Introduction 
WI objective for LTE-NR coexistence [1]: 

	-
Support co-existence of LTE UL and NR UL within the bandwidth of an LTE component carrier and co-existence of LTE DL and NR DL within the bandwidth of an LTE component carrier, and identify and specify at least one NR band/LTE-NR band combination for this operation.

-
Minimize impact to NR physical layer design to enable this co-existence.

-
No impact to the ability of legacy LTE devices to operate on the LTE carrier co-existing with NR

-
No implication that UE has to support simultaneous connection of NR and LTE in the bandwidth of an LTE component carrier


RAN2 received an LS from RAN1 in [4] highlighting following RAN1 agreements: 
	Specify mechanisms for supporting supplementary Uplink frequency 

· Note: SUL herein refers to the case when there is only UL resource for a carrier from NR perspective

· Use SUL as complimentary access link (including from random access point of view) to NR TDD and to NR FDD, where the UE may select PRACH resources either in the NR TDD/FDD uplink frequency or the SUL frequency. 

· Note: The SUL frequency can be a frequency shared with LTE UL (at least for the case when NR spectrum is below 6 Ghz).

· Minimize impact to NR physical layer design to enable this co-existence

· Note: whether or not UE has to support simultaneous transmission on uplink frequencies is a separate discussion


In this contribution we propose to use MR-DC framework for LTE-NR coexistence.

2. Discussion

From coexistence point of view, we think there are two cases emerging from the LS from RAN1 and WI objectives:

Case 1: Both NR-UL and NR-DL share LTE spectrum
RAN1 studied to use MBSFN subframes in LTE for DL transmission of NR. LTE allows subframes 0,4,5,9 for FDD and TDD 0,1,2,5,6 to be configured as MBSFN subframes. Legacy LTE UEs ignore these subframes and this aspect has been used for many purposes e.g. energy saving, MBMS transmission, Relay operation etc. 
WI description proposes to use the same component carrier for LTE and NR for UL as well. UL resources could be shared dynamically between LTE and NR or there could be static split on the network side. But from UE point of view, UE will perform UL transmission on allocated resources, be it LTE or NR. 
Two possibilities exist for the coexistence:
· Separate initial access, mobility, and System Information on LTE and NR. This approach is suitable for eventual migration path from LTE to NR when LTE will be phased out. NR system design should be covered as part of Stand Alone (SA) design. NR Synchronisation signals, Paging and SI transmission should take place in the confined resources and will require flexibility in the NR SA design. It is our assumption that RAN1 is already working on the principle to allow flexible configuration for NR initial access. 
· Initial access, Paging, and SI from LTE and use NR as a DC component carrier. This approach will allow long term coexistence of LTE and NR RAT. MR-DC framework can be reused. 
Figure below provides user plane protocol stack option based on multi RAT connectivity between LTE and NR for LTE-NR coexistence in the same bandwidth: 
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Figure 1: Dual connectivity between LTE and NR sharing the same component carrier
Figure shows DL frame structure as reference but can apply to UL as well. This protocol stack should be applicable for both collocated and non-collocated deployment. Collocated deployment where LTE and NR share the same antenna, and non-collocated where LTE and NR have separate antennas on the network side. Strict division of subframes may not be applicable to collocated/non-collocated case if interference mitigation techniques are used or information is exchanged about unused resources and other techniques such as mini-slots are used in NR. 

Case 2: Only UL is shared with LTE 

NR UE needs to be informed about UL sharing and legacy UL structure (RA resources) is maintained for legacy LTE UEs. 

From upper layers point of view, we think MR-DC framework can still be used considering LTE as master and NR DL carrier (or shared carrier with LTE) as SN or vice versa. This should cover CN connectivity options like connection to 5GC or EPC. One of the benefits of using MR-DC framework will be that both protocol layer designs, NR and LTE radio protocols, can evolve independently. NR enhancements for NR-RLC and NR-MAC and CU-DU split on the network side can be utilised. We therefore propose that: 
Proposal 1: MR-DC framework is used for LTE-NR coexistence.

Mobility in MR-DC LTE-NR coexistence
There are many options in LTE-NR coexistence regarding e.g. connectivity to core network (5GC or EPC), and different cell having configurations ranging from no coexistence to coexistence on UL only or coexistence on both UL and DL . In these scenarios, it seems delta signalling during handover is not feasible in all the options listed above. This depends on target cell connectivity and configuration. For simplicity, we therefore propose that:

Proposal 2: Handover Command to include full configuration of the target cell. 
Carrier aggregation below MAC sublayer between LTE and NR was ruled out in the SI phase. We therefore propose to rule it out for the WI phase as well. Carrier aggregation will also prohibit exploiting enhancements for NR-RLC and NR- PDCP sublayers. We therefore propose that:

Proposal 3: Carrier aggregation between LTE and NR in LTE-NR coexistence shall not be pursued as an option.
3. Conclusion
We propose RAN2 to discuss and agree following proposals:
Proposal 1: MR-DC framework is used for LTE-NR coexistence.

Proposal 2: Handover Command to include full configuration of the target cell. 

Proposal 3: Carrier aggregation between LTE and NR in LTE-NR coexistence shall not be pursued as an option.
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