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1	Introduction
In RAN1 #86bis, we agreed the following regarding the coexistence of LTE and NR:

Agreements:
· To support the efficient coexistence between NR and LTE operating in the same licensed frequency band,
· At least legacy LTE features should be considered in the NR study, e.g.:
· MBSFN configuration (for LTE Rel-8 and beyond)
· TDD UL subframe (for LTE Rel-8 and beyond)
· SCell activation/deactivation (for LTE Rel-10 and beyond)
· TDD UL subframe configured by eIMTA feature (for LTE Rel-12 and beyond)
· NR should study the following candidate mechanisms for coexistence:
· Resource indication (e.g., blank resources, available resources, etc.) of time/frequency resources
· Reconfiguring channel bandwidth/carriers monitored by UEs
· Any other mechanisms are not precluded.
· For non co-located LTE/NR case, backhaul signaling between LTE and NR can be studied to mitigate inter-cell interference.
· FFS on which information can be conveyed on the backhaul signaling
· Over-the-air listening at the gNB can also be considered
· Note: Dynamic switch between NR and LTE can be studied from the perspective of network for co-located LTE/NR case.

Also RAN2 has agreed to study a Dual Connectivity approach for LTE-NR aggregation to enable NR to be operated in a non-standalone manner with LTE radio as the master, and NR being configured on a secondary carrier. The aim of this contribution is to analyse what that means in the context of LTE-NR deployment scenarios, and proposes to enable a single uplink operational scenario with LTE+NR. 

2	Discussion
2.1	Issues with mandating 2 uplinks with LTE+NR Dual Connectivity
RAN2 has decided to focus on the Dual Connectivity approach initially for LTE+NR aggregation, and has decided not to progress on the Carrier Aggregation architecture, based on the fact that:
· Requiring the Carrier Aggregation architecture would require a common MAC for LTE and NR, and would likely put restrictions on the evolution of the NR MAC. 
· The performance of Dual Connectivity aggregation and Carrier Aggregation was deemed to be similar
· A Dual Connectivity type of solution was deemed necessary anyway for inter-site with non-ideal backhaul connectivity.

However, one big difference between “Carrier Aggregation” and “Dual Connectivity” architectures is that 2 uplink carriers are required to be operated by the UE with Dual Connectivity. The following considerations should be borne in mind here:
1) One of the requirements for NR is that there should be flexibility to maximise spectrum efficiency by enabling flexibility of duplex. Most networks are still dominated by downlink traffic demand. 
a. Where existing paired bands used for LTE typically require fixed frequency duplex, possibly uplink spectrum will go unused because of dominance of downlink traffic.
2) In operation with a low frequency paired band on LTE, and a medium frequency unpaired band using NR (assume same Base Station site for now), mandating that the UE transmits NR Layer1/2 control channel feedback signalling on the uplink of the unpaired band leads to:
a. Allocation of time resource in uplink reducing the potential resource available in downlink. However it is acknowledged that some uplink transmission to enable reciprocity is likely to be helpful in reducing control signalling overhead. If the UE is moving fast then we understand that uplink signals to allow reciprocity may be required to be sent more frequently – which would further reduce downlink resource.
b. The UE would likely be required to expend more energy to transmit control channel feedback to the same Base Station on a high band compared to the low band.
c. Unpaired bands in macro deployments still typically require some kind of inter-operator alignment, so the more the uplink of the unpaired band is mandated to be used, the more difficult it would be to ensure operators can limit the amount of uplink resource that needs to be statically aligned.
3) For the inter-site case, requiring the UE to communicate in uplink with 2 Base Stations in uplink when near the respective cell edges of 2 sites would likely lead to complexities in ensuring that robustness. TDM operation in uplink between the 2 sites may resolve this though.
Observation 1: There seem to be a number of potential real deployment issues here (which do not occur in deployments of LTE radio, but only occur when introducing NR) to suggest that being able to transmit NR L1/2 control channel feedback efficiently on the same carrier as LTE should be given some serious consideration.

2.2	Uplink operation of NR L1/L2 control channel feedback on LTE carrier 
Unlike the LTE downlink, the LTE uplink fortunately implicitly allows resource blanking to a subframe or Resource Block level for PUSCH. Therefore it should be quite possible to dynamically reserve some LTE resource to allow the UE to transmit both LTE and NR L1/2 control channel feedback on the same carrier frequency in an FDM and/or TDM manner. Introduction of the LTE short TTI should bring further flexibility to reserve even less time resource in uplink to transmit NR feedback information. 
Requiring a different numerology to be used for NR uplink and LTE uplink on the same carrier would obviously cause some issues in terms of interference, but RAN1 seems to agree to use a numerology framework that allows alignment to LTE.
Observation 2: Specification and operation to allow NR L1/2 control channel feedback to operate within the LTE carrier dynamically seems to be quite simple to achieve.

3 Conclusion and proposal
We believe that there are some deployment complexities and drawbacks in requiring 2 uplink carriers to always be operated with LTE+NR aggregation (DC), and allowing a single uplink carrier to transport both LTE uplink and NR L1/2 control feedback would simplify operation when deploying NR in a new band, and make it no less complicated than deploying LTE radio in that band. We believe this will greatly help to maximise NR take-up in sub-6GHz frequency bands. 
Therefore we would like RAN1 to study this further, as part of the LTE-NR coexistence work, and consider specifying this capability within Rel-15.

