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1	Introduction
In RAN1 NR Ad-Hoc [1], we agreed the following regarding the UL sharing when LTE and NR coexist:

Agreements:
· LTE-NR co-existence should support the following UL sharing scenarios:
· Collocated LTE and NR base stations with network operating UL on frequency F1 where LTE UL and NR UL share UL subframes of LTE
· Detailed sharing on the UL is FFS 
· Note: this is not intended to have impact on legacy LTE UEs
· LTE DL on a paired frequency F3
· NR DL transmission on frequency F2 (different than LTE DL frequency)
· NR UE operates in either of the following cases based on a common NR design:
· Standalone NR: UE accesses standalone NR carrier on F2. The UE may not be connected to an LTE carrier (some UE may not even support LTE). 
· FFS whether NR UL frequency F1 is signaled in NR broadcast system information or derived from MIB/PBCH, or implicitly from NR DL frequency F2
· Dual connectivity of LTE and NR: UE accesses LTE PCell (with LTE UL on F1), then is configured by dual connectivity to also operate NR on F1 (UL) and F2 (DL).
· NR DL and UL frequencies (and/or NR band number) are signaled by RRC
· Non-collocated LTE and NR base stations is FFS


Also in NR WID we agreed on the following objective for NR-LTE co-existence mechanisms: 
-	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


The aim of this contribution is to highlight a problem in particular when TDD is the secondary carrier, and proposes how to overcome that. 
2	Discussion
2.1	Issues with mandating 2 uplinks with LTE+NR Dual Connectivity and TDD as the Scell/S-gNB
RAN2 has decided to focus on the Dual Connectivity approach initially for LTE+NR aggregation, this requires that the UE operate in 2 uplink carriers, an example scenario with carrier aggregation on LTE bands would be:

· LTE +NR dual connectivity for a UE, with:
· Collocated LTE and NR base stations
· LTE is the anchor
· LTE FDD DL+UL on two component carriers f1 and f2
· NR TDD DL+UL (e.g. SRS) on f3 

As discussed in [2] if the frequency dedicated to NR operates in TDD mode, restrictions on the UL-DL configuration would mean restrictions on when HARQ ACKs can be sent in response to data received on the TDD carrier and this will add to the latency. Also allocation of time resource in uplink reduces the potential resource available in downlink.
In addition, RLC status reporting may be restricted if confined to the TDD carrier in this type of configuration. This info would typically be transferred on the physical data channel. 
Therefore allowing the NR physical control channel and NR physical data channel to be sent on the FDD carrier would seem to remove this restriction. 
In [2] we proposed to send the LTE and NR control channel feedback simultaneously in an LTE carrier. However at RAN#75, it was pointed out that this may be extremely complex from the UE perspective. Considering such potential complications, an alternative solution is explained in next section.

2.2 An alternative solution when we have carrier aggregation in LTE bands	 
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 different UEs to transmit both LTE and NR control/data channel on the same carrier frequency in an FDM and/or TDM manner from system point of view. Introduction of the LTE short TTI should bring further flexibility to reserve even less time resource in uplink to transmit NR feedback information. 
In this scenario we have a minimum of two LTE carriers (f1 and f2) aggregated, therefore we only need LTE L1/2 control channel feedback on one LTE carrier (f1) and by enabling NR transmission on an LTE carrier we will be able to send the NR L1/2 control channel feedback on the other LTE carrier (f2) however other UEs will be able to send LTE UL signal on that carrier. This means that although from an UE perspective it will either have an NR UL transmission or LTE UL transmission on the same band (Multiplexing of NR and LTE signals is not needed for UEs), from system level perspective we can have both NR and LTE UL in one LTE band. The diagram in Fig. 1 shows how the proposed solution works.
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Fig. 1: LTE and NR UL sharing


Observation 1: 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 
We believe that there could be a problem for NR macro network deployments on a sub-6GHz TDD band, when the network wants to use this band to transmit data with low latency. Enabling the UE to transmit NR control feedback on an LTE uplink spectrum block would help to resolve this problem, and make it almost no different than deploying LTE radio in that band. Other UEs will be able to send LTE control feedback on the same band. We believe this will greatly help to maximise NR take-up in sub-6GHz frequency bands. Other alternative is to enable the UE to transmit both NR control feedback and LTE control feedback on the same uplink spectrum block
Note that enabling some level of minimal NR operation to carry DL ACK/NACK on the LTE carrier may also be useful. However, this may need more thought as to the impacts, e.g. whether a DL control channel can be transmitted on a carrier for which there is no synchronisation channel transmitted.
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