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1. [bookmark: OLE_LINK3]Introduction
At last RAN1# 90 meeting, the following agreements were achieved with respect to RACH procedure which is sent to RAN2 via LS R2-1710015.
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

In [1] initial access procedure is discussed in general way for SUL. In this paper RACH procedure is discussed in detail by considering following issues:
1, How to interpret “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”?
2, How to differentiate message 2 between SUL carrier and non-SUL carrier during the RACH procedure 
1. [bookmark: OLE_LINK9]Discussion
1, How to interpret “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”?

RAN1 agreed that “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”. From the wording itself it is not so clear what does “RACH procedure is completed” means here. This is mainly due to the fact that UE can continue to send preamble before maximum number of retransmission of preamble is reached. The reason for UE to select between SUL carrier and non-SUL carrier for RACH procedure based on RSRP is mainly because UE’s geometry. If UE is located at cell edge most likely UE will select SUL carrier. And it doesn’t make sense for UE to change to non-SUL carrier when RACH procedure fails only after one transmission of preamble. So here the completion of the RACH procedure means either contention resolution is successful or maximum number of preamble transmission reaches i.e. RACH procedure fails. If RACH procedure fails MAC layer should report to upper layer failure of RACH procedure.

Proposal1, UE will stick to the same carrier for RACH procedure until contention resolution is successful or RACH procedure fails eventually once UE select one uplink carrier
Propsoal1a, if RACH procedure fails, MAC layer report failure to upper layer

One related issue is how to model RACH procedure in MAC layer then. From UE point of view it is clear that there are two PRACH channels within one serving cell
So from UE point of view there could be one “Random Access Control” in one MAC entity for this serving cell i.e. one RACH channel. But UE could be configured with two PRACH channels and these two PRACH channels could be mapped to the same RACH channel. Once UE select to start RACH procedure on non-SUL, related parameters are loaded and related counter/timer are initialized respectively. 

Proposal3: UE could be configured with two RACH/PRACH channel but one RACH channel i.e. only one “Random Access Control” in one MAC entity

2, How to differentiate between SUL carrier and non-SUL carrier during the RACH procedure regarding message 2
Here is the Figure of 4 step RACH procedures:

By selecting either SUL carrier or non-SUL carrier, UE already know how to transmit message1 i.e. preamble. If the UL-GRANT or other information in message2 already indicates how to send message3, then there is no ambiguity for message3. And since message4 will address UE by UE identity there is also nothing special. The key issue is how to differentiate message2 itself and/or UL-GRANT within message2. 
There are two alternatives:
Alt1: RA-RNTI is distinguished by carrier index
Alt2: No special design for RA-RNTI, but RAR is distinguished by carrier index
For alt1, the natural way is to introduce carrier index into the formula of RA-RNTI because PRACH configuration itself could be different or same between SUL carrier and non-SUL carrier and they are located in the same serving cell but different carrier. In this case once message2 could be already distinguished by RA-RNTI, then it automatically means RAR for different uplink carrier will never share same message2 assuming it will be scrambled by RA-RNTI like in LTE.
For alt2, UE will decode all the message2 addressing the intended RA-RNTI. In this case RAR need further design in such way that UE can tell this RAR is for the same carrier where preamble is sent. If the carrier index is mismatched then UE will drop it even the RA-RNTI and preamble index are matched. 
We prefer alt2 because gNB could then combine RAR for different uplink carriers into one message2 and thus improve downlink efficiency. Another benefit is that RA-RNTI can be reused whatever it is defined eventually.
One more bit within RAR could indicate carrier index between SUL carrier and non-SUL carrier. For example index of non-SUL carrier is 0 and index of SUL carrier is 1.
Proposal4: RAR needs be distinguished between SUL carrier (1) and non-SUL carrier (0) 
1. Conclusion
Proposal1, UE will stick to the same carrier for RACH procedure until contention resolution is successful or RACH procedure fails eventually once UE select one uplink carrier
Propsoal1a, if RACH procedure fails, MAC layer report failure to upper layer
Proposal3: UE could be configured with two RACH/PRACH channel but one RACH channel i.e. only one “Random Access Control” in one MAC entity
Proposal4: RAR needs be distinguished between SUL carrier (1) and non-SUL carrier (0) 
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