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1 Introduction
RAN1 discussed to specify mechanisms for supplementary uplink frequency (SUL) and agreed that the SUL can be used for initial access based on threshold given by network (RMSI) as shown in Annex.In this contribution, we discuss the potential impacts on initial access with RACH to support supplementary uplink frequency.
2 Discussion 
According to RAN1 agreement and LS, RAN1 already agreed to specify mechanisms for supplementary uplink frequency (SUL). The SUL refers to the uplink carrier where there is no corresponding paired downlink carrier from NR perspectives. As shown in Figure 1, NR SUL is used as a complementary access link. Normally, SUL carrier frequency may be lower than NR uplink frequency in order to improve the uplink coverage. UE may select PRACH resources either in the NR uplink frequency that is paired with downlink frequency (in FDD case) or NR SUL frequency [1][2].
In this contribution, we discuss detailed UE procedure and required on initial access with RACH configurations to support SUL. 


Figure 1: Exemplary uplink transmission via NR UL (from UE_1) or via SUL (from UE_2) based on threshold. 
2.1 RACH in SUL and NR UL for initial access
Based on RAN1 decision, RACH configuration for the SUL carrier needs to be broadcasted in RMSI. The configuration information for the SUL carrier should be sufficient for UEs to complete RACH procedure via only that SUL carrier. In particular the configuration information should include all necessary power control parameters. 
Furthermore, the configuration information for the SUL carrier should include a threshold above which the UE should choose SUL for sending RACH. 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.
Observation 1:  Based on RSRP measured by the UE on DL carrier and given threshold configured by RMSI, the initial access based on RACH can be transmitted via either NR UL or SUL. 
In LTE, information related with initial uplink transmission including uplink carrier frequency, uplink bandwidth and RadioResourceConfigCommon IE are broadcast in SIB2. RadioResourceConfigCommon IE is used to specify common uplink radio resource configurations, including RACH, PUSCH, PUCCH, sounding RS configurations. Two sets of uplink resource information should be broadcast in system information for both SUL frequency and NR as proposed in [3].
More specifically, uplink carrier frequency, uplink bandwidth and common uplink configuration information need to be configured for both of SUL and NR UL using RMSI. In addition, the two sets of parameters for RACH including PowerRampingParameters such as preambleInitialReceivedTargetPower and powerRampingStep need to be configured for both of NR UL and SUL respectively.
RACH-ConfigCommon information element
PowerRampingParameters ::=			SEQUENCE {
	powerRampingStep					ENUMERATED {dB0, dB2,dB4, dB6},
	preambleInitialReceivedTargetPower	ENUMERATED {
											dBm-120, dBm-118, dBm-116, dBm-114, dBm-112,
											dBm-110, dBm-108, dBm-106, dBm-104, dBm-102,
											dBm-100, dBm-98, dBm-96, dBm-94,
											dBm-92, dBm-90}

Even for the same value of preambleInitialReceivedTargetPower NR UL and SUL may require different UL transmission power level for RACH preamble because DL carrier where the UE receives RMSI is different frequency from SUL, the pathloss measured by DL carrier need to be modified for SUL considering different carrier frequency. 
Observation 2:  If the RACH is transmitted in SUL, the expected pathloss measured in the DL where the UE receives RMSI need to be modified for SUL. 
Based on above discussion we propose:
Proposal 1: The two sets of parameters for RACH need to be configured for NR UL and SUL including uplink carrier frequency, uplink bandwidth and common uplink configuration information.
Proposal 2: For initial access with RACH on SUL, RMSI should include the offset of pathloss between NR DL and SUL. 
3 Conclusion
Observation 1:  Based on RSRP measured by the UE on DL carrier and given threshold configured by RMSI, the initial access based on RACH can be transmitted via either NR UL or SUL. 
Observation 2:  If the RACH is transmitted in SUL, the expected pathloss measured in the DL where the UE receives RMSI need to be modified for SUL. 
RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: The two sets of parameters for RACH need to be configured for NR UL and SUL including uplink carrier frequency, uplink bandwidth and common uplink configuration information.
Proposal 2: For initial access with RACH on SUL, RMSI should include the offset of pathloss between NR DL and SUL. 
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Annex
[bookmark: _GoBack]RAN1 discussed to specify mechanisms for supplementary uplink frequency (SUL) and agreed that the SUL can be used for initial access based on threshold given by network (RMSI) as following:
	
Agreements@RAN1#89:
· Specify mechanisms for supporting supplementary Uplink frequency 
· Note: SUL herein refers to the case when there is only UL resource for a carrier from NR perspective
· Use SUL as complimentary access link (including from random access point of view) to NR TDD and to NR FDD, where the UE may select PRACH resources either in the NR TDD/FDD uplink frequency or the SUL frequency. 
· Note: The SUL frequency can be a frequency shared with LTE UL(at least for the case when NR spectrum is below 6 Ghz).
· Minimize impact to NR physical layer design to enable this co-existence
· Note: whether or not UE has to support simultaneous transmission on uplink frequencies is a separate discussion
· Sent LS accommodating above agreement to RAN2 and RAN4 – Xiaodong (CMCC)

Agreements:
· For NR standalone operation for a UE, 
· NR supports that the UE is allowed to transmit on UL carriers on different frequency ranges but the UE has the capability to only transmit on one of the carriers at a given time in the following case:
· case of SRS carrier switching with at least one of the frequency ranges agreed for LTE-NR UL sharing by RAN4 (e.g. refer to R4-1704411)

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  

Agreements:
· Each UL carrier (including SUL) available for initial access has its own separate power control configuration.
· Power adjustment for SUL should be taken into account in the uplink power control
· The power adjustment for SUL can be used to compensate the difference between a pathloss estimate for the SUL frequency and the path loss estimated on the DL carrier where the UE receives the RMSI.
· Note: it may be possible to include the power adjustment in P0.

Agreements@RAN1 NR#3:
· 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

Agreement:
· For PRACH/PUSCH/SRS on an SUL carrier associated with a NR DL/UL carrier, the range of the following values shall be sufficiently large to compensate the pathloss difference between the SUL carrier and the NR DL/UL carrier
· Received target power for PRACH power control,
· Po for PUCCH(if supported on SUL) power control, PUSCH power control, and SRS power control
· FFS maximum pathloss difference to be compensated
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