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1   Introduction
In RAN1 #90bis meeting [1], the SUL configuration was discussed and the following agreements were achieved:
	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


In this contribution, we will discuss the SUL configuration from RAN2 perspective and some related text proposal will be provided.

2   Discussion 
According to the RAN1 agreements, the following four cases of configuration should be supported:

Table 1: Agreed four cases of SUL configuration
	Case 
	Non-SUL
	SUL

	Case 1
	PUCCH + PUSCH
	N/A

	Case 2
	N/A
	PUCCH + PUSCH

	Case 3
	PUCCH + PUSCH
	PUSCH

	Case 4
	PUSCH
	PUCCH + PUSCH


From RAN2 perspective, the four cases of configuration should be supported in RRC reconfiguration message. In addition, the modification of the non-SUL or SUL should also be supported. To our understanding, this scenario is similar to that of CA configuration where there are multiple cells be configured. 
In details, to support the multiple UL configuration, RAN2 shall define an ULToAddModList IE to support UL add and modification handling and define an ULToReleaseList IE to support UL release handling.
Proposal 1: Define ULToAddModList and ULToReleaseList IE to support multiple UL configuration.

Inside the UL configuration, the UL, i.e., the non-SUL or the SUL, together with the dedicated configuration should be indicated to the UE. Similar to the CA configuration, the UL index is needed. To think forward, we need to consider the whole picture which covers both the IDLE UE and the connected UE. To our understanding, the UL index should also be broadcasted in the RMSI together with the UL frequency information and in the RRC configuration message, no matter for NSA or SA cases, the dedicated UL configuration should also be performed based on the UL index. However, considering there is only one non-SUL and SUL for now, it is also feasible to specify the non-SUL index is 0 and the SUL index is 1. Based on this assumption, the UL index will be only needed in RRC configuration message. With respect to the RRC connection message, it shall include both RRCSetup, RRCReestablishment and RRCReconfiguration messages.
Proposal 2: UL index is shall be included in RRC dedicated signalling including RRCSetup, RRCReestablishment and RRCReconfiguration messages.

In LTE, there is one UL and one DL for a cell, therefore, the radio resource configurations for DL and UL are all carried in the RadioResourceConfigCommon IE and RadioResourceConfigDedicated IE. However, if supported, the NR cell will includes one DL with at least two ULs, however, some NR cell will still have one DL and one UL. From RAN2 perspective, the flexibility should be supported especially for the case of more than one ULs. Upon this assumption, it is better to define separate radio resource configurations for DL and UL.

Proposal 3: Define separate radio resource configuration for DL and UL.
Considering there will be at least two ULs for one cell if SUL is supported and the configuration of the ULs could be different. Therefore, the UL specific configuration should be supported. In details, the configurations of RACH, PRACH, PUCCH, PUSCH, SRS, power control and CP length should all UL specific. Furthermore, based on the LTE mechanism, there will be cell specific configuration and UE dedication configuration. In our understanding, same principle should be applied to NR.
Proposal 4: Both common configuration and dedicated configuration should be UL specific. 
With respect to the IDLE UE, as agreed in RAN1 that one RSRP threshold will be broadcasted in RMSI. From RAN2 perspective, it needs further discussion on where to put this RSRP threshold for UL selection. In NB-IoT, there is a similar RSRP threshold RSRP-ThresholdsNPRACH-InfoList-NB for UE to select a NPRACH resource. As the SUL threshold is also used for random access UL selection, we prefer to add a RSRP threshold in the PRACH configuration of the SUL and the range of the threshold can be same as that defined for measurement.
The RSRP range for the SUL threshold is seen no difference than other cases and to simplify the discussion, the RSRP range defined for measurements can be reused for SUL threshold.
Proposal 5: Define a RSRP threshold in the PRACH configuration of the SUL with the same range as defined for measurements.
To be more specific, e.g., in case of handover or EN-DC, the gNB will generate the configuration covering at least one UL. With respect to the configuration of SUL, both common and dedicated configuration of the SUL are carried as explained above. As proposed in [2], to support CFRA, the RACH-ConfigDedicated IE should include UL index regarding in the latest TS 38.331, there is only one set of RACH-ConfigDedicated IE. With respect to the CBRA, it is preferred to allow the UE to perform UL selection based on the RSRP threshold. To support this, the common configuration of both SUL and non-SUL should be available to the UE. 

According to the former agreement, for EN-DC, the system information of the NR SCG should be transmitted to the UE via MCG RRC message. As discussed above, there will be common configurations for non-SUL and SUL respectively. Therefore, UE is able to obtain the two common configurations from the network. This assumption is applicable to both handover cases.
Proposal 6: For both SA and NSA case, the common configurations for both non-SUL and SUL are always configured to the UE.

With respect to the dedicated configuration, to support the 4 cases, there will be only one PUCCH dedicated configuration either in non-SUL or SUL, and there may be two PUSCH dedicated configurations in non-SUL and SUL respectively. Similarly, for RACH dedicated configuration used for contention free RACH, only one dedicated configuration is needed. 
Proposal 7: UE should be configured with one PUCCH dedicated configuration and one RACH dedicated configuration.

Proposal 7bis: UE may be configured with two PUSCH dedicated configurations in non-SUL and SUL respectively.

Proposal 8: RAN2 captures the TP [3] on TS 38.331.
3   Conclusion

In this contribution, the SUL configuration was discussed based on RAN1 agreements and the following proposals were provided:
Proposal 1: Define ULToAddModList and ULToReleaseList IE to support multiple UL configurations.

Proposal 2: UL index is shall be included in RRC dedicated signalling including RRCSetup, RRCReestablishment and RRCReconfiguration messages.

Proposal 3: Define separate radio resource configuration for DL and UL.
Proposal 4: Both common configuration and dedicated configuration should be UL specific. 
Proposal 5: Define a RSRP threshold in the PRACH configuration of the SUL with the same range as defined for measurements.
Proposal 6: For both SA and NSA case, the common configurations for both non-SUL and SUL are always configured to the UE.

Proposal 7: UE should be configured with one PUCCH dedicated configuration and one RACH dedicated configuration.

Proposal 7bis: UE may be configured with two PUSCH dedicated configurations in non-SUL and SUL respectively.

Proposal 8: RAN2 captures the TP [3] on TS 38.331.
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