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1. Introduction

RAN1 sent a LS R2-1706308 on support of the supplementary uplink (SUL). This paper will discuss how to support SUL frequency in RAN2 perspective. 
2.
Discussion
2.1
Supplementary uplink (SUL) 
As we see RAN1 discussion, the supplementary uplink (SUL) intends to overcome the weak uplink coverage. For example, a mismatch between DL and UL coverage can happen in NR frequencies as in below figure. In that case, a lower frequency can be used as a supplementary uplink instead of the current uplink frequency because the lower frequency usually provides better coverage. The lower frequency can belong even to the LTE frequency according to RAN1 agreement.
        [image: image1.emf]Downlink coverage at 3.5 GHz

Uplink coverage at 3.5 GHz

gNB

UE 2

UE 1


Figure 1: Mismatch between DL and UL coverage for NR in 3.5GHz TDD.
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Figure 2: NR sharing with 1.8 GHz UL
2.2
Possible Approaches
Approach 1: UE cannot simultaneously use both NR uplink frequency and the SUL frequency.
With this approach, UE keeps a single uplink frequency. After UE selects an uplink frequency between NR uplink frequency and SUL frequency based on a specific rule, UE performs a random access in that uplink frequency, and keeps it in connected mode until changing other uplink frequency by any switching procedure. 

The gNB needs to provide the relevant information so that an idle UE can select a frequency between NR frequency and SUL frequency. The detailed signalling is FFS. For example, a separate IE P-Max corresponding to the SUL frequency can be provided from gNB, and it can be used to decide an uplink frequency. If both NR frequency and SUL frequency are suitable for uplink transmission, UE may select one of them in load balancing aspect. Even for load balancing purpose, gNB can also configure it via System Information. Since UE can perform the random access procedure in the SUL frequency, gNB needs to broadcast the RACH configuration applied in the SUL frequency.
For the connected UE, the uplink frequency can be changed from the SUL frequency to NR uplink frequency and vice versa. Upon changing the uplink, a random access may or may not be required. Typically, the random access is used for uplink timing alignment and configuration synchronization. If the random access is needed, PDCCH order may be used. Also, gNB provides PUCCH configuration and/or PUSCH configuration for new uplink. 
Approach 2: UE always uses the SUL frequency for PUCCH, and selectively NR uplink frequency for PUSCH.
An alternative approach is to always configure PUCCH in the SUL frequency and to selectively configure PUSCH in either SUL or NR UL depending on UE location (or uplink channel condition). Even for PUSCH, the default is SUL frequency because SUL frequency provides a full coverage. This approach intends to minimize the signalling overhead. For example, a UE staying in SUL coverage uses the SUL frequency for both PUCCH and PUSCH. When a UE moves into NR uplink coverage, the network can decide to use PUSCH in NR uplink frequency. PUCCH is still kept in SUL frequency. If the network decides to keep using PUSCH in SUL frequency only, the relevant uplink switching procedure is skipped. It means decrease in this signalling overhead.
Table 1
 Comparison for Approach 1 and 2

	
	Approach 1
	Approach 2

	Random access for initial access / RRC connection (re)establishment /RRC connection resume
	Either on SUL or on NR UL (depending on UE location/channel condition)
	Always SUL

	PUCCH
	Either on SUL or on NR UL which is determined during initial access
	Always SUL

	PUSCH
	Either on SUL or on NR UL which is determined during initial access
	SUL by default and NR uplink in addition when UE is close to gNB


Proposal: RAN2 to discuss the following approaches to support SUL:
- Approach 1: UE cannot simultaneously use both NR uplink frequency and the SUL frequency and

- Approach 2: UE always uses the SUL frequency for PUCCH, and selectively NR uplink frequency for PUSCH.
3. Conclusion
It is proposed that
Proposal: RAN2 to discuss the following approaches to support SUL:

- Approach 1: UE cannot simultaneously use both NR uplink frequency and the SUL frequency and

- Approach 2: UE always uses the SUL frequency for PUCCH, and selectively NR uplink frequency for PUSCH.
2

