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1 Introduction

To improve the UL coverage in high frequency, a special uplink carrier, called supplementary uplink (SUL), is introduced in RAN1/RAN2 discussions. With SUL, the UE can be configured with 2 UL carriers (i.e., non-SUL and SUL) and one DL carrier for the same cell. 
According to RAN1/RAN2 agreements, whether configuring SUL, non-SUL or both to the UE is determined by gNB side. With CU-DU split structure, such decision is made by CU or DU is not discussed in RAN3. In this contribution, we will address this issue.   

2 Discussions

In agreed TS38.300 [1], the descriptions on SUL can be found as follows:

	6.9
Supplementary Uplink

In case of Supplementary Uplink (SUL, see 3GPP TS 38.101 [18]), the UE is configured with 2 ULs for one DL of the same cell, and uplink transmissions on those two ULs are controlled by the network to avoid overlapping PUSCH transmissions in time. In addition, initial access is supported in each of the uplink (see subclause 9.2.6). An example of SUL is given in Annex B.
B.1
Supplementary Uplink

To improve UL coverage for high frequency scenarios, SUL can be configured (see 3GPP TS 38.101 [18]). With SUL, the UE is configured with 2 ULs for one DL of the same cell as depicted on Figure B.1-1 below:
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Figure B.1-1: Example of Supplementary Uplink


In previous RAN2 meetings (RAN2#99bis and RAN2#100), the following agreement was achieved to the UE in connected mode:
	Agreements for SUL operation in connected mode:
When SUL is configured there are 2 ULs configured for one DL of the same cell. (FFS how much configuration is provided for the 2 ULs)
In RRC signalling separate UL configuration and SUL configuration structures as they both only represent up to one UL configuration. The setupRelease structure can be used to indicate addition/modification/removal for each UL.


It can be observed that:

Observation 1: the UE can be configured with SUL only, or non-SUL only, or both via RRC signaling. 

Observation 2: the SUL and non-SUL can be added/modified/removed separately at UE side by gNB.

Thus, as the cell property, the gNB should determine which UL carrier is configured to the UE when configuring a cell to the UE. Under CU-DU split structure, two options are on the table: 1) gNB-CU decides, and 2) gNB-DU decides. In our opinion, gNB-CU could be the best place:
· gNB-CU has good knowledge of the RSRP of DL carrier. Based on RAN1/RAN2 discussions, during initial access procedure, if RSRP of the DL carrier is lower than a threshold, the UE can use SUL carrier to perform PRACH procedure. Inspired by this, we can consider that the RSRP of DL carrier gives a reference on whether to configure SUL to the UE. In EN-DC case, during en-gNB addition, the RSRP results are received from MeNB by gNB-CU; for connected mode in NSA and SA case, the RSRP results are reported to gNB-CU by UE. 
· gNB-CU has load information of multiple cells, especially for cells belonging to different gNB-DUs. In some cases, the SUL may be shared by multiple cells. Thus, the gNB-CU rather than gNB-DU can determine whether a cell should be configured to the UE with SUL or not. 
· gNB-CU selects the SpCell and SCell. The previous RAN3 meeting had decided that the SpCell and SCell are selected by gNB-CU. As cell property, the gNB-CU should already consider which UL carrier is configured to the UE when deciding SpCell and SCell. 

Based on the above analysis, we propose
Proposal 1: the gNB-CU decides whether to configure SUL or non-SUL or both to the UE. 
In addition, the SUL can be applied to both TDD system and FDD system. In TDD system, the SpCell and SCell can be configured as TDD carrier only and TDD carrier + SUL. In FDD system, for SpCell (PCell or PSCell), one UL carrier is necessary, which can be non-SUL and SUL. Thus, the SpCell can be configured with DL+non-SUL, or DL+SUL, or DL+non-SUL+SUL; while for SCell, in some cases, it can be used only for DL, then, the SCell can be configured with DL only, or DL+non-SUL, or DL+SUL, or DL+non-SUL+SUL. 

Proposal 2: In TDD system, the cell can be configured with TDD carrier only or TDD carrier + SUL. In FDD system, SpCell can be configured with DL+non-SUL, or DL+SUL, or DL+non-SUL+SUL, while SCell can be configured with DL only, or DL+non-SUL, or DL+SUL, or DL+non-SUL+SUL. 

After deciding which UL carrier is configured to the UE, gNB-CU can indicate it to the gNB-DU, and then gNB-DU can response the configuration of UL carrier to the CU. After that, if both SUL and non-SUL are configured to the UE, gNB-DU can determine the carrier used for UL transmission based on the DL/UL carrier quality, e.g., CQI feedback, UL measurement, and indicate it to the UE. 
Proposal 3: the gNB-DU decides the carrier used for UL transmission if both SUL and non-SUL are configured to the UE. 
3 Conclusion
In this contribution, we review some RAN1/RAN2 agreements on SUL, and derive the following observations:

Observation 1: the UE can be configured with SUL only, or non-SUL only, or both via RRC signaling. 

Observation 2: the SUL and non-SUL can be added/modified/removed separately at UE side by gNB. 

Then, we discuss the SUL addition/release at gNB side considering CU-DU split structure, and we propose

Proposal 1: the gNB-CU decides whether to configure SUL or non-SUL or both to the UE.
Proposal 2: In TDD system, the cell can be configured with TDD carrier only or TDD carrier + SUL. In FDD system, SpCell can be configured with DL+non-SUL, or DL+SUL, or DL+non-SUL+SUL, while SCell can be configured with DL only, or DL+non-SUL, or DL+SUL, or DL+non-SUL+SUL. 
Proposal 3: the gNB-DU decides the carrier used for UL transmission if both SUL and non-SUL are configured to the UE. 
With the above proposals, the gNB-CU can indicate the UL carrier usage to the gNB-DU during UE context setup/modification procedure. The corresponding stage 3 CR is given in [2].  
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