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1 Introduction
During RAN1#89 meeting [1], RAN WG1 has sent LS [2] to inform RAN2 and RAN4 the agreement to support supplementary Uplink frequency as below:
	Agreements:
· 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



SUL refers to a carrier with only UL resource. As addressed in [3], applying SUL frequency have the benefit of coverage enhancement. However, related management and mechanism to support SUL is not yet proposed and discussed. In this paper, we discuss the support of SUL for initial access. 
2 Discussion

If a UE is configured with SUL, UE has at least two available UL carriers, i.e. one is the UL carrier corresponding to the DL carrier frequency, and one is the SUL carrier. To perform initial access, UE need to decide which UL carrier is applied for RACH preamble transmission. 
To select a carrier for RACH preamble transmission, we could refer to the design in NB-IoT. In NB-IoT, for a NB-IoT UE configured with non-anchor carriers, UE will select one of UL carrier for RACH preamble transmission by first deciding the required coverage enhancement level according to RSRP measurement, and accordingly decide the list of carriers with available PRACH. UE then probabilistically select a carrier from those carrier candidates to send preamble on the PRACH of the selected carrier.
With similar logic, we think pathloss threshold could be applied for PRACH selection for SUL-configured UE. That is, if UE finds that the pathloss from the UL carrier corresponding to DL carrier frequency is above a threshold, the UE select the PRACH on SUL, or select the PRACH on SUL with a higher probability.

Observation 1: In NB-IoT, UE select PRACH on one of available carrier based on RSRP measurement.

Observation 2: A SUL-configured UE has at least two available UL carriers, i.e. one is the UL carrier corresponding to the DL carrier frequency, and one is the SUL carrier.

Proposal 1: During initial access, UE apply a pathloss-based scheme to select UL frequency, i.e., on either SUL or the UL carrier corresponding to DL carrier frequency.

The next question is, whether RACH sequence of SUL have preamble partitions as in LTE RACH. Our view is that if UE select SUL for coverage enhancement, it means that UE has larger pathloss, and thus there is no need to further adopt preamble partition to distinguish pathloss. 

Observation 3: A UE applying SUL is for UL coverage extension, so there is no need to further divide preamble sequence based on pathloss.

[bookmark: _GoBack]Proposal 2: For SUL, there is no need to separate preamble sequence to distinguish UE pathloss as in LTE, i.e., group A and B.

Further, to determine preamble transmission power, UE needs to know the pathloss based on RSRP measurement. However, in SUL frequency there is no DL reference signal available for RSRP measurement. Therefore, gNB should provide assistant information for UE to calculate the pathloss in SUL frequency. For example, UE keeps a table for the pathloss of the SUL frequency given the pathloss on the DL carrier frequency. Then based on the DL measurement results from high-frequency DL carrier, UE can infer the pathloss in SUL band accordingly. 

Proposal 3: Without DL reference signal in SUL, gNB provides assistant information for UE to estimate the pathloss between UE and gNB in SUL frequency.

In LTE, for NB-IoT UEs, carrier id is used to calculate the RA-RNTI of the PRACH in which the Random Access Preamble is transmitted, i.e. 
RA-RNTI=1 + floor(SFN_id/4) + 256*carrier_id
The advantage of associating RA-RNTI with carrier id is that each PRACH has a distinct RA-RNTI, and UE will not be confused about on which carrier the detected preamble is transmitted. 

Proposal 4: Similar to the design of NB-IoT, carrier ID is applied to calculate RA-RNTI, so as to distinguish the detected preamble on different UL carriers.

 
3 Conclusion 
Based on the observations:
Observation 1: In NB-IoT, UE select PRACH on one of available carrier based on RSRP measurement.
Observation 2: A SUL-configured UE has at least two available UL carriers, i.e. one is the UL carrier corresponding to the DL carrier frequency, and one is the SUL carrier.
Observation 3: A UE applying SUL is for UL coverage extension, so there is no need to further divide preamble sequence based on pathloss.

We propose:
Proposal 1: During initial access, UE apply a pathloss-based scheme to select UL frequency, i.e., on either SUL or the UL carrier corresponding to DL carrier frequency.
Proposal 2: For SUL, there is no need to separate preamble sequence to distinguish UE pathloss as in LTE, i.e., group A and B.
Proposal 3: Without DL reference signal in SUL, gNB provides assistant information for UE to estimate the pathloss between UE and gNB in SUL frequency.
Proposal 4: Similar to the design of NB-IoT, carrier ID is applied to calculate RA-RNTI, so as to distinguish the detected preamble on different UL carriers.
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