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1. Introduction
In the previous RAN 1 meeting, the following agreements have been made:
	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


Besides, in RAN1#90 meeting [4], further agreements are achieved on the selection of SUL carrier. 

	Agreements:

· 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


2. Discussions
2.1 Introduction of SUL in NR 
In NR, due to the insufficiency of the frequency resource in lower frequency, it is expected that the transmission frequency will be expanded to the higher frequency. However, data transmission in high frequency suffers from high pathloss and the ensuing limited coverage.  In this case, the issues with the downlink transmission can be relieved thanks to higher transmission power, RF devices with high capability and more advanced antenna scheme. However, the problem becomes serious for the uplink transmission. This is because UE is limited by transmission power and antenna capability. In the case that the UE is at the edge of the cell, the channel condition for high frequency transmission may not be able to be sustained. Hence, in the previous meeting, it was agreed that the high frequency uplink can be supplemented with an additional uplink on low frequency. 
2.2 SUL and its impact on the RA procedure

In the email discussion in RAN 1 [1], a new parameter SUL-RSRP-Threshold was introduced, meaning of which is shown as below:
	SUL-RSRP-Threshold : A RSRP threshold configured by a cell with SUL for UEs to select appropriate UL for PRACH


Since the selection of PRACH resource will be part of the procedure for the MAC layer, the selection of which uplink carrier to perform the random access procedure should also be part of the procedure for MAC. Based on the above definition of the parameter, MAC layer should select the SUL when the RSRP measured in the downlink is lower than the threshold SUL-RSRP-Threshold. Hence, we make the following proposal:
Proposal 1: MAC layer should select the SUL carrier when the RSRP measured on the downlink is lower than RSRP threshold. 
Furthermore, for contention-free random access, the selected UL carrier to perform the RA procedure should be indicated to the UE via RRC signalling or PDCCH. Hence, when indicated by the PDCCH order or RA procedure, MAC entity shall perform the rest of the RA procedure on the indicated UL carrier
Proposal 2: when indicate by the PDCCH order or RRC signalling, the MAC entity should perform the rest of the RA procedure on the indicated UL carrier. 
With the introduction of SUL, the UE can select the NR TDD/FDD uplink frequency or the SUL frequency for performing the random access procedure and the later data transmission. Specifically for RA procedure, the UE can perform preamble transmission on either SUL or non-SUL. However, there are only one downlink for the two uplinks in a cell. This means that, for random access, whichever uplink carrier the UE transmits the preamble on, the UE is only going to receive RAR on one downlink carrier.
Under this setup, Furthermore, considering the existence of multiple UL carriers, there may be possible confusions for the gNB in terms of different PRACH resources, which would lead to potential RA collision. For example, if two UEs transmit on the same PRACH resource, the only difference is that one is on UL, while another is on SUL, the current design of RAR will not distinguish between these two msg1 transmissions in terms of the PRACH resource. This is further illustrated in the following figure. 
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Figure 1: Possible confusion with the two PRACH resources in the non-SUL and SUL for the eNB. 
In the previous meeting, agreement was made that the RA-RNTI calculation shall be based on at least the time and frequency resources. Considering the above mentioned issue, a straightforward way to solve this issue is by introducing the distinction in the calculation of RA-RNTI. Hence, the UL carrier information should be taken into consideration in RA-RNTI calculation for NR.
Proposal 3: In NR, the RA-RNTI calculation should take the UL carrier index into consideration.
3. Conclusion
In this contribution, we discuss the remaining issues related to supplementary uplink. The following observations and proposals are made
Proposal 1: MAC layer should select the SUL carrier when the RSRP measured on the downlink is lower than RSRP threshold. 
Proposal 2: When indicate by the PDCCH order or RRC signalling, the MAC entity should perform the rest of the RA procedure on the indicated UL carrier. 
Proposal 3: UL carrier index should be taken into consideration for RA-RNTI calculation.
4. Text proposal for 38.321
We have provided a complete TP for RA procedure in [2] and please refer to it for more details. 
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