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1. Introduction

At the RAN1#88bis meeting, it was also agreed to specify the mechanism to support supplementary uplink carrier. Then, the following agreements were achieved at the RAN1#90 meeting.
	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 


Also, at the RAN1 NR-adhoc#3 meeting, the following agreement and working assumption were made. 
	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
For further discussion 

· whether SUL has the same cell ID as the associated DL 

· whether SUL can be PCell and/or SCell

· whether all UEs support PUSCH on a different carrier from the SUL carrying UCI

· which combinations of DL/UL SCSs are supported


In this contribution, we provide our views on usage scenario for SUL and describe the scheduling mechanism for the SUL. 
2. Supplementary uplink
To support supplementary UL (SUL), a new specification support would be needed. For example, UL transmit power control (TPC) should be modified since there is no DL in the SUL carrier and path-loss can’t be measured. If supplementary UL is co-located with NR carrier, specification impact can be minimized. For UL TPC, frequency-band combination dependent path-loss offset could be introduced. However, if SUL is not co-located with NR carrier, a lot of issues need to be solved. For UL TPC, the path loss measurement/compensation for UL power control would be more complicated. Also, how to configure SUL without DL measurement is not clear. Hence, we propose the following.

Proposal 1: SUL is considered to be collocated with NR carrier having DL/UL
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Figure 1 – Usage scenario for supplementary UL 
In the agreement listed in Sect. 1, there are several open issues on the SUL. We provide our views on those open issues briefly.

· Whether SUL has the same cell ID as the associated DL 
The same cell ID as the associated DL can be used for the SUL unless significant issue is identified. However, if cross-carrier scheduling is applied to the SUL as described below, a sort of cell index for scheduling purpose needs to be allocated to SUL. 
· Whether SUL can be PCell and/or SCell
As agreed, the SUL can be used from the beginning of random access procedure during initial access. In that sense, the SUL can be the PCell. Then, the SUL can be further used as the SCell in the context of UL CA as long as scheduling mechanism from one DL carrier to multiple UL carriers is supported. 
· Whether all UEs support PUSCH on a different carrier from the SUL carrying UCI
This question is dependent on the functionality of UL CA. It would be preferred to reuse the UL CA mechanism as much as possible.

· Which combinations of DL/UL SCSs are supported
We don’t have a strong view on the combinations. However, subcarrier spacings that have been assumed in RAN1/4 should be reused. No special handling of combinations of the DL/UL SCSs is expected for the SUL.
Proposal 2: When the SUL is used in the context of the carrier aggregation, NR UL CA mechanism should be reused as much as possible.
As shown above, new specification support, e.g., scheduling UL data on different carriers from the same DL carrier, will be necessary to utilize the SUL. Below, we provide further details on those aspects.

During initial access, it was agreed that SUL can be also used for random access procedure where UE can select either SUL or UL carrier in paired or unpaired spectrum for RACH preamble transmission. Then, the RACH procedure is completed with all uplink transmission taking place on the selected UL carrier. That means a DL carrier (e.g., for messages 2/4) is associated with multiple UL carriers, which may have some impact on the specification. For example, the same RA-RNTI will be used for UEs using the same time and frequency on different UL carriers. However, the same situation also happens for LTE UL carrier aggregation where different time and frequency resources of RACH preambles would be configured by NW to resolve the issue. Another simple approach is to define and configure separate CORESET for the SUL. The same approach can be used not only for scheduling the RAR but also for scheduling data. One concern to define different CORESET for SUL is the increase in the number of blind decoding attempts. Hence, if the separate CORESET is not defined due to such a concern, another approach would be configuring the CIF to indicate which UL carrier to use. However, if DL CA is not configured, setting CIF in the DL assignment always is redundant. In this case, configuration of CIF should be limited to UL grant only.
Proposal 3: For scheduling data on multiple UL carriers from the same DL carrier, select one of the followings

· Alt. 1: Define and configure separate CORESET for scheduling data for SUL

· Alt. 2: Carrier index representing SUL, e.g., reusing CIF, is configured only for the UL grant
· Discuss further whether the above index is configured for the UL grant on all the UL carriers.
3. Conclusion
In this contribution, we discussed the remaining issues on carrier aggregation and the SUL and drew the following proposals.
Proposal 1: SUL is considered to be collocated with NR carrier having DL/UL

Proposal 2: When the SUL is used in the context of the carrier aggregation, NR UL CA mechanism should be reused as much as possible.
Proposal 3: For scheduling data on multiple UL carriers from the same DL carrier, select one of the followings

· Alt. 1: Define and configure separate CORESET for scheduling data for SUL

· Alt. 2: Carrier index representing SUL, e.g., reusing CIF, is configured only for the UL grant

· Discuss further whether the above index is configured for the UL grant on all the UL carriers.
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