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1   Introduction
In RAN2#99 meeting [1], the following agreements are achieved:

Agreements:

For multiple msg1 transmissions for contention free RACH 

-
A single RAR window is applied for multiple msg1 transmission.  

-
The RAR window is started after transmission of the first preamble after a “offset”.  

-
The UE monitors multiple RA-RNTIs.  The RA-RNTI is associated to the RACH transmission occasion in which the preamble was transmitted.  

-
Once a RAR is received, the RAR reception is considered successful, as in LTE.  The UE stops multiple preamble transmission.

-
Details of RA-RNTI calculations are FFS
Considering the new characteristics such as SUL (Supplementary Uplink frequency) introduced in NR, the legacy calculation of RA-RNTI is not applicable. Therefore, based on the previous agreements, we discuss the RA-RNTI calculation. Compared with the earlier version, this paper is revised to add new analysis on the SUL when discussing the calculation of RA-RNTI.
2   Discussions
2.1   RA-RNTI calculation in LTE
In LTE, once the preamble is transmitted, the UE monitors for PDCCH identified with RA-RNTI, which is calculated by using the formula below [2]:
RA-RNTI= 1 + t_id+10*f_id

Where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), and f_id is the index of the specified PRACH resource in ascending order of frequency domain (0≤ f_id < 6) within that subframe. From the formula of RA-RNTI, it is obvious that the RA-RNTI is more related to PRACH design which depends on RAN1. In NR, the same rule should also be applied by which the effect of time domain and frequency domain should be taken into consideration. 
Proposal 1: The principle of RA-RNTI calculation in LTE, which aims at establishing one-to-one correspondence between RA-RNTI and PRACH resource, can be used as baseline in NR.
2.2   RA-RNTI calculation under SUL
In the previous RAN 1 meeting, the following agreements have been made [3]:
	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


Supplementary uplink (SUL) is agreed to be supported in NR, which can be regarded as a complimentary access link to NR TDD/FDD. This is because UE is limited 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, it is motivated to supplement the uplink with additional channel on low frequency. On the hand, there is no need for such supplement on the gNB side, due to its high transmission power and antenna capability. In this case, UE can select PRACH resources in the NR TDD/FDD uplink frequency or the SUL frequency instead of only one uplink frequency in LTE. 
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


While for the additional uplink channel, it may not be synchronized with the other UEs in the uplink. Therefore, random access procedure triggered in the MAC layer is motivated for the SUL carrier. This can also be reflected in the above agreement in RAN 1. Therefore, we make the following observation. 
Observation 1: In NR, UE can perform RACH procedure via either SUL carrier or NR UL carrier but only receive via the same DL carrier.
Considering the existence of multiple SUL carriers, if we do not consider it in RA-RNTI, there may be possible confusions for the gNB in terms of different PRACH resources. Hence, following the above mentioned RA-RNTI design principle in LTE, in order to avoid this misunderstanding, the UL carrier information should be taken into consideration in RA-RNTI calculation for NR.

Proposal 2: In NR, the RA-RNTI calculation should take the UL carrier information into consideration.

3 Conclusion
Observation 1: In NR, UE can perform RACH procedure via either SUL carrier or NR UL carrier but only receive via the same DL carrier.
Proposal 1: The principle of RA-RNTI calculation in LTE, which aims at establishing one-to-one correspondence between RA-RNTI and PRACH resource, can be used as baseline in NR.
Proposal 2: In NR, the RA-RNTI calculation should take the UL carrier information into consideration.
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