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1	Introduction
RAN #75 approved a new work item on New Radio Access Technology, including among many other objectives the following on NR-LTE coexistence [1]:
NR-LTE co-existence mechanisms [RAN1, RAN2, RAN4];
-	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
In this contribution we discuss further the LTE and NR sharing an uplink carrier, already discussed during the study item, and e.g. in [3]. 

[bookmark: OLE_LINK13][bookmark: OLE_LINK14]2	Discussion
As discussed in [4], the LTE PUCCH can be over-booked so that part of the allocation is blanked, i.e. not assigned to any UEs. This is exemplified in figure 1 below.
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Figure 1: Examples of ‘LTE PUCCH blanking’ used to generate room for NR transmissions


The LTE PUCCH allocation is fully flexible and allows to place the PUCCH symmetrically anywhere within the carrier. The LTE PUSCH on the other hand is a matter of scheduling and can be freely allocated within the uplink carrier as well. Further the LTE PRACH can be configured to be at any frequency location within the carrier and thus it poses no complications on freeing part of the LTE carrier for non-LTE use. Most importantly, clearing part of the LTE uplink carrier for other, non-LTE transmissions in this manner is standards-transparent and the existing LTE device base is not impacted. The usage of NR uplink transmissions inside the LTE uplink carrier naturally requires coordination between LTE and NR, so functional, but not standards related, modifications to the LTE eNB are required.
The important aspects that need to be ensured in 3GPP RAN1 in the NR design for it to be able to unintrusively coexist inside the freed part of the LTE carrier are in many respects already assumed as the baseline for the L1 NR design:
1. Configurable PRACH location in frequency
2. Configurable PUCCH location in frequency
3. Frequency-localized NR-PUSCH transmissions

Now considerind specifically the following bullet-point described in the WID [1]
-	Support co-existence of LTE UL and NR UL within the bandwidth of an LTE component carrier […]
-	No implication that UE has to support simultaneous connection of NR and LTE in the bandwidth of an LTE component carrier
During the SI discussions, and as captured in thr TR38.912 [2], the shared uplink carrier should complement an existing, non-shared stand-alone NR carrier that should be able to serve UEs independently. This is understood to mean that the design should assume stand-alone NR operation as the baseline, and the shared uplink carrier should appear to an NR UE as another possible NR uplink configuration. In other words, the setups depicted in figures 2 and 3 are to be supported so that the carrier F1 is shared by the LTE uplink and the NR uplink.
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Figure 2: Shared UL carrier (F2) in a collocated LTE+NR BTS deployment
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Figure 3: Shared UL carrier (F2) in a non-collocated LTE+NR BTS deployment


In order to use the shared UL F1 for transmitting the NR uplink together with NR-dedicated F2, the NR PUCCH and NR PUSCH need to be configured on carrier F1. This configuration can be made via higher layer signaling after first accessing the NR carrier F2. 
· gNB configures (NR) long PUCCH into predefined PRBs on carrier F1. Short PUCCH can be seen as another configuration option for NR UEs. 
· gNB may configure slots format, PUSCH parameters and SRS paramteres via higher layer singalling. 
· PUSCH usage on carrier F1 is based on dynamic scheduling by gNB, the gNB applies restrictions configured to it in order to avoid NR uplink transmissions colliding with LTE uplink transmissions on UL F1. 
· NR UL operation on carrier F1 can be based on the procedures defined for NR FDD. 

3	Conclusions
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK34][bookmark: OLE_LINK35]In this contribution a method for making room in the LTE uplink carrier for the NR uplink transmission has been outlined. Further aspects essential to NR design enabling the NR signal transmission within the freed part of the LTE carrier. These aspects should be mostly happening in the NR design natively and should not require special NR functionality per se.
The functional aspects of the setup seem to be more related to configuration signaling and specific L1 changes are not foreseen at this stage of the NR work. 
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