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Introduction 
In this contribution, various remaining issues on NR-LTE coexistence are discussed, which are
1. Clarification on the WA on SUL SCS 
2. Limiting SUL scenarios to single TAG
3. Dynamic scheduling between SUL and the associated UL  
Remaining issues of NR-LTE coexistence
Clarification on the WA on SUL SCS
In RAN1 NR-AH#3, the following agreement was made [1]:
	Agreement:
· Working Assumption that, an UL carrier can use a subcarrier spacing smaller than the subcarrier spacing of the associated DL carrier, in the following cases:
· The carriers are in different PUCCH groups, or
· The UL carrier is operating in a SUL band combination as defined in RAN4 specifications
· Can be revisited if technical problems (e.g. with scheduling and CSI feedback) are identified and cannot be resolved by RAN1#91. 
· Minimizing specification impact should be the primary consideration in finalising the solution, unless major performance differences exist. 
· An UL carrier can carry UCI for the DL carrier that it supplements
· An UL carrier is scheduled from the DL carrier that it supplements



The intention of the above agreement is to allow SUL to use smaller subcarrier spacing than the associated NR DL carrier. Note that in RAN4, the SUL band is separately defined as follows [2]: 
Table I New NR band definition
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Combinations with NR bands are then to be defined in RAN4 as in the following example [2].

Table II Example SUL/NR-LTE Coexistence band combinations
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It can be seen that the definition of ‘the UL carrier operating in a SUL band combination’ in the previous agreement is ambiguous. That is because an SUL band combination can be for instance SUL_n78-n81 as in the example in the above table such that the UL carrier operating in a SUL band combination can be the UL carrier in the SUL band or the UL carrier in NR TDD band. Then, apparently allowing different subcarrier spacing between DL and UL for a given NR TDD carrier was not the intention when the agreement was made in RAN1 NR-AH#3. Therefore, the following proposal is made:
Proposal 1: 
· Confirm the working assumption with the following modification. 
· An UL carrier can use a subcarrier spacing smaller than the subcarrier spacing of the associated DL carrier, in the following cases:
· The carriers are in different PUCCH groups, or
· The UL carrier is operating in a SUL band combination as defined in RAN4 specifications
Limiting SUL scenarios
The main motivation of SUL has been the limited NR UL coverage compared to NR DL coverage due to higher carrier frequency and limited UE transmission power.
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Figure 1. Supplemental UL deployments
Although it has not been explicitly agreed, the main usage scenario for SUL has been collocated or close proximity deployment. For instance, the following agreements were made in RAN1 #90 regarding the UE operation to select the carrier for initial access and the UL power control for SUL [3].
	Agreements:
· For NR UE initial access based on RACH configuration for an SUL carrier 
· RACH configuration for the SUL carrier is broadcasted in RMSI
· The configuration information for the SUL carrier is sufficient for UEs to complete RACH procedure via only that SUL carrier
· In particular the configuration information includes all necessary power control parameters
· The configuration information for the SUL carrier includes a threshold. The UE selects that SUL carrier for initial access if and only if the RSRP measured by the UE on the DL carrier where the UE receives RMSI is lower than the threshold
· If the UE starts its RACH procedure on the SUL carrier, then the RACH procedure is completed with all uplink transmission taking place on that carrier
· It is expected that the network would be able to request a connected-mode UE to initiate a RACH procedure towards any uplink carrier for path-loss and timing-advance acquisition
· Sent an LS accommodating above agreement to RAN2 

Agreements:
· Each UL carrier (including SUL) available for initial access has its own separate power control configuration.
· Power adjustment for SUL should be taken into account in the uplink power control
· The power adjustment for SUL can be used to compensate the difference between a pathloss estimate for the SUL frequency and the path loss estimated on the DL carrier where the UE receives the RMSI.
· Note: it may be possible to include the power adjustment in P0.



It can be seen that the above agreements were built on the collocated/close-proximity deployment assumption. To avoid any possible confusion, the following proposal is made:
Proposal 2: 
· Multiple TAGs are not supported for a given SUL band combination. 
SUL Scheduling
In RAN1 91, the following agreement was made [4].
	Agreement: 
· UE specific RRC signalling (re-)configures the location of the PUCCH, either on the SUL carrier or on a non-SUL UL carrier in a SUL band combination
· The default location of the PUSCH is the same carrier as used by PUCCH 
· UE specific RRC signalling may (de-)configure that PUSCH may be dynamically scheduled on the other (i.e. non-PUCCH) carrier in the same cell as the SUL 
· In this case, a carrier indicator field in the UL grant is used to indicate dynamically whether the PUSCH is transmitted on the PUCCH carrier or on the other carrier 
· Note: Simultaneous PUSCH transmission on the SUL carrier and non-SUL UL carrier is not supported according to existing RAN2 agreement
· FFS in DCI discussion whether the SUL CIF is always present 
· There is one active BWP on the SUL carrier and one active BWP on the non-SUL UL carrier
· SRS related RRC parameters are independently configured for SRS on the SUL carrier and SRS on the non-SUL UL carrier in the SUL band combination
· SRS can be configured on the SUL carrier and non-SUL UL carrier, irrespective of the carrier configuration for PUSCH and PUCCH



According to RAN2’s understanding “When SUL is configured there are 2 ULs configured for one DL of the same cell.” and “At any point in time, each serving cell has at most one PUSCH for transmission.” Thus, the usual CIF in the context of LTE CA would not work as SUL and the associated NR carrier will be recognized to UE as a single cell. Thus, there is a need to introduce a new indicator to distinguish SUL and the associated UL for dynamic PUSCH scheduling.
Proposal 3: 
· New SUL-UL distinguisher is introduced in DCI for dynamic PUSCH scheduling between SUL and the associated UL. 

Conclusions
In this contribution, we discussed remaining details on NR-LTE coexistence and the following proposals were made:
Proposal 1: 
· Confirm the working assumption with the following modification. 
· An UL carrier can use a subcarrier spacing smaller than the subcarrier spacing of the associated DL carrier, in the following cases:
· The carriers are in different PUCCH groups, or
· The UL carrier is operating in a SUL band combination as defined in RAN4 specifications
Proposal 2: 
· Multiple TAGs are not supported for a given SUL band combination. 
[bookmark: _GoBack]Proposal 3: 
· New SUL-UL distinguisher is introduced in DCI for dynamic PUSCH scheduling between SUL and the associated UL. 
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___________Ju. DL |Duplexingmode _______|

n77 3.3-42GHz 3.3-42GHz TDD
n78 3.3-3.8GHz 3.3-3.8GHz TDD
n79 4.4 -5.0 GHz 4.4 -5.0 GHz TDD
n80 1710 - 1785 MHz N/A SUL
n81l 880 - 915 MHz N/A SUL
n82 832 - 862 MHz N/A SUL

n83 703 - 748 MHz N/A suL
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Band combination of NR band n78 and band n81(SUL) for NR operation including but not

SUL n78-n81 limited to NR-LTE coexistence with UL sharing

LTE-NR DC between LTE Band 3, and NR bands n80 (SUL) and n78 including NR-LTE

DC_3-SUL n78-n80 coexistence with UL sharing





