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1. Introduction 
RAN1 has discussed the support of supplementary uplink frequency (SUL) for several meetings and agreed that the SUL can be used for initial access based on a threshold broadcast in RMSI. The agreements about initial access based on RACH configuration in RAN1 #90 meeting are as follows:

	Agreements @RAN1#90:
· 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  


RAN2 also discussed SUL in #99bis meeting and reached the following agreements:

Agreements for SUL operation in connected mode:

1
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)

2
At any point in time, each serving cell has at most one PUSCH for transmission

In this contribution, we will discuss the RACH configuration aspects for SUL, including configuration content and RACH resource selection. 
2. Discussion

1.1. Background
The SUL is introduced to improve the uplink coverage due to the limitation of relative high frequency of NR bands. According to agreed RAN4 workplan, LTE 1.8GHz and 800MHz can serve as SUL in NR. 
When SUL is configured there are 2 ULs configured for one DL of the same cell. 
Figure 1 illustrates a typical deployment scenario for SUL carrier, where the downlink carrier and additional UL carrier which are associated with the SUL carrier are NR carrier.
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Figure 1: Example of SUL deployment scenario
This contribution will focus on aspects of SUL RACH configuration and resource selection from the RAN2’s point of view.
1.2. Configuration content
As mentioned above, there are 2ULs configured for one DL of the same cell when SUL is configured. When the network configures RACH resources for UE, it is better for UE to know on which UL the RACH resources are, so that the UE can select RACH resource with considering the carrier information (e.g. the UL quality). Otherwise, the UE cannot use SUL to perform random access. 
Proposal 1: frequency information is included in RACH configuration (e.g. UL carrier ID or band ID) to UE (dedicated RRC signaling), and UE can select the RACH resource on two UL (SUL and normal UL) if any. 
1.3. RACH resources selection
In this part, how to select the RACH resources on two UL will be discussed.
For initial access, it has been agreed in RAN1 that the UE selects the 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. After initial access, especially when UE is in RRC_CONNECTED mode, there may be common and/or dedicated RACH resources on both SUL and normal UL at the same time. In our understanding, common RACH resource can be configured on both UL normally. While for dedicated RACH resource, whether it exists in normal case or just a corner case can be further discussed in RAN2. 
Proposal 2: RAN2 to discuss whether dedicated RACH resources can be configured on more than one UL. 

In the following, we will discuss the approaches to select the RACH resource based on the identified several cases.
Case 1: Dedicated RACH resource is configured on at most one UL.
In LTE, contention-free RACH procedure is initiated by PDCCH order or RRC optionally with ra-PreambleIndex and the ra-PRACH-MaskIndex, and UE will choose dedicated RACH resources for random access. In NR with SUL, it is reasonable to follow such principle for RACH performances. Thus, in case of two UL, dedicated RACH resource should be always prioritized over common RACH resource. In this way it will have benefits on fast random access and does not have the possibility of congestion. Thus, for case 1, we can use this principle to choose the RACH resource in two UL.
Proposal 3: Dedicated RACH resource, if provided, is prioritized over common RACH resource in the two UL (SUL and normal UL) case.

Since the dedicated RACH resource is configured by network, and the network can have the measurement results of both UL, it is reasonable for gNB to configure dedicated RACH resource on UL with better quality. Otherwise, bad performance of random access may be achieved by dedicated RACH resource. If the UL with dedicated RACH resource has very bad quality, whether the UE select another UL or the common RACH resource on the same UL needs to be discussed. Thus, RAN2 may need to discuss whether need to introduce a threshold for the measurement of UL with dedicated RACH resource or not.
Proposal 3a: On top of proposal 3, RAN2 to discuss whether need to introduce a threshold for UL with dedicated RACH resource during RACH resource selection. 
Case 2: No dedicated RACH resource is configured, and common RACH resources are configured on more than one UL. 
If no dedicated RACH resource is configured on either UL, it is supposed that UE straightforward selects RACH resources on carriers with better RSRP measurement. However, UE is not able to obtain the measurement results of UL directly. Thus, we can also follow the same principle on UL RACH resource selection as initial access. 
Proposal 4: If no dedicated RACH resource is configured on either UL, the UE selects that SUL carrier for RACH only if the RSRP measured by the UE on the DL carrier where the UE receives RMSI is lower than the threshold.
Case 3: Dedicated RACH resources are configured on more than one UL. Whether this case exist in normal case or just a corner case can be further discussed based on the above Proposal 2. 

In our understanding, this case can happen when network tries to indicate UE to use dedicated RACH without knowing which UL it may select, But based on RAN1 agreement: 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, it seems that the intention for the network to configure multiple dedicated RACH resources can be for path-loss and timing-advance acquisition on both link. Thus, whether need an approach to select RACH resource in this case can be further discussed in RAN2.

Proposal 5: RAN2 to discuss whether need an approach for RACH resource selection on two UL when dedicated RACH resources are configured on more than one UL.
If case 3 needs an approach for RACH resource selection, similarly, it can be also based on the same principle as initial access. Thus, besides dedicated RACH resource is prioritized, the UE can select SUL carrier for RACH only if the RSRP measured by the UE on the DL carrier where the UE receives RMSI is lower than the threshold.
Proposal 6: If dedicated RACH resources are configured on more than one UL, the UE selects that SUL carrier for RACH only if the RSRP measured by the UE on the DL carrier where the UE receives RMSI is lower than the threshold.
After UE selects dedicated RACH resources on one UL, it may happen that RACH attempts on dedicated resources fail and there can be 3 options for UE’s behaviour:
· Option 1: UE attempts to select dedicated RACH resources, if provided. Otherwise, random access procedure failed.
· Option 2: Random access will fall back to common RACH resource.
· Option 3: UE implementation.

We suppose this issue is quite the same as the issue discussed during handover. It has been widely discussed. We slightly prefer option 3. 
Proposal 7: It is up to UE implementation whether need to fall back to common RACH resource if the random access based on dedicated RACH resource fails. 
3. Conclusion
In this contribution, we discuss the RACH resource selection for NR with SUL. Based on the discussion, we have the following proposals:
Proposal 1: frequency information is included in RACH configuration (e.g. UL carrier ID or band ID) to UE (dedicated RRC signaling), and UE can select the RACH resource on two UL (SUL and normal UL) if any. 

Proposal 2: RAN2 to discuss whether dedicated RACH resources can be configured on more than one UL. 

Proposal 3: Dedicated RACH resource, if provided, is prioritized over common RACH resource in the two UL (SUL and normal UL) case.

Proposal 3a: On top of proposal 3, RAN2 to discuss whether need to introduce a threshold for UL with dedicated RACH resource during RACH resource selection. 

Proposal 4: If no dedicated RACH resource is configured on either UL, the UE selects that SUL carrier for RACH only if the RSRP measured by the UE on the DL carrier where the UE receives RMSI is lower than the threshold.

Proposal 5: RAN2 to discuss whether need an approach for RACH resource selection on two UL when dedicated RACH resources are configured on more than one UL.
Proposal 6: If dedicated RACH resources are configured on more than one UL, the UE selects that SUL carrier for RACH only if the RSRP measured by the UE on the DL carrier where the UE receives RMSI is lower than the threshold.
Proposal 7: It is up to UE implementation whether need to fall back to common RACH resource if the random access based on dedicated RACH resource fails. 
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