[bookmark: _Ref452454252]3GPP TSG-RAN WG2 Meeting #105bis			     R2-1903732
Xi'an, China, 8th - 12th April 2019


Agenda Item	: 11.13 (NR_2step_RACH-Core)
Source	: LG Electronics Inc.
Title	: RNTI for msgB in 2-step RACH
Document for	: Discussion and Decision
1.	Introduction
At RAN #82, the new work item for 2-step RACH was approved and the objectives of WI [1] are as follows:
1. 2-step RACH [RAN1, RAN2]
· 2-step RACH shall be able operate regardless of whether the UE has valid TA or not.
· 2-step RACH is applicable to any cell size supported in Rel-15 NR;
· 2-step RACH is applied for RRC_INACTIVE , RRC_CONNECTED and RRC_IDLE state
· Specify contention-based 2-step RACH procedure (RAN2)
· Channel structure of msgA is Preamble and PUSCH carrying payload (RAN1)
· Only reuse the Rel-15 NR PRACH Preambles design. 
· Only reuse the Rel-15 NR PUSCH including Rel-15 DMRS for transmission of payload of msgA)
· No new CP length and no sub-PRB guard subcarrier(s)
Note 1: The above sub-bullet is to ensure that signal structure optimizations for any specific cell size (e.g. cells with RTT larger than Rel-15 PUSCH CP duration) are not pursued.
· Specify the mapping between the PRACH preamble and the time-frequency resource of PUSCH in msgA+ DMRS
· PRACH Preamble and PUSCH in a msgA is TDMed
· Specify the supported MCS(s) and time-frequency resource size(s) of PUSCH in msgA
· Consider the msgA payload contents determined by RAN2
· Specify power control of PUSCH of msgA
· Specify msgA’s content: to include the equivalent contents of msg3 of 4-step RACH (RAN2/RAN1)
· Inclusion of UCI in msgA is not precluded
· Specify msgB’s content: to include the equivalent contents of msg2 and msg4 of 4-step RACH (RAN1/RAN2)
· Contention resolution for 2-step RACH (RAN2)
· Design of RNTI for msgB of 2-step RACH (RAN2)
· Specify the fall back procedure from 2-step RACH to 4-step RACH (RAN2/RAN1)
· All triggers for Rel-15 NR 4-step RACH are applied for 2-step RACH except for SI Request and BFR which are up to RAN2 discussion
· No new triggers for 2 step RACH

In this contribution, we’d like to discuss considerations on design of RNTI for msgB, and suggest to compute the RNTI for msgB associated with resource information of msgA in the region that does not overlap the RA-RNTI derived by the current MAC specification.
[bookmark: _Toc476230925]2.	Discussion
In the legacy 4-step RACH, the RA-RNTI for msg2 reception is computed based on the PRACH occasion in which the RA preamble is transmitted, and the T_C-RNTI for msg4 reception is allocated by gNB from RAR message. On the other hand, msgB in 2-step RACH procedure has similar characteristics to msg4 in terms of contention resolution, but there is no chance for the UE to get the RNTI for msgB if the UE successfully transmits the msgA. So, RAN2 needs to newly design RNTI for msgB. In this contribution, we’d like to first discuss the considerations for the msgB-RNTI design.
According to the objectives of 2-step RACH WI, RAN2 should specify the fall back procedure from 2-step RACH to 4-step RACH. In our understanding, the fall back procedure is one of methods for retransmitting the payload of msgA by using the successfully received preamble. As described in the companion document [2], the UE may monitor both msg2 and msgB after transmitting the msgA in consideration of the fall back procedure. Therefore, we believe that the RNTI design for msgB should be considered with the fall back procedure to 4-step RACH. 
Observation 1. RNTI design for msgB should be considered with the fall back procedure to 4-step RACH.
At this point, we may have discussion whether the UE monitors the msg2 and msgB addressed to the same RNTI. If they are addressed to the same RNTI, we may simply use the same RA-RNTI computation as in the legacy 4-step RACH. However, we’d like to point out the property of msgB is more like msg4 than msg2. The contention resolution (CR) timer, i.e., max 640s, for msg4 in the 4-step RACH has generally longer value than RAR window, i.e., max 10s, for msg2 because the msg4 is a message generated for contention resolution after msg3 processing in higher layer while the RAR is a message generated after preamble only processing in PHY layer. Since the timer value for a response message is based on the processing time and propagation delay including the decoding and encoding of messages, we think that the timer length for msgB in 2-step RACH would be similar to the CR timer rather than the RAR window in 4-step RACH. 
Observation 2. The timer length for msgB in 2-step RACH would be similar to the CR timer rather than the RAR window in 4-step RACH.
With the longer timer for msgB, if a UE monitors the msg2 and msgB with the same RNTI, it needs to newly specify the RA-RNTI computation based on the maximum value of the timer for msgB. In addition, the UE needs to distinguish between msg2 and msgB multiplexed in one MAC PDU. It would require to define not only a new RA-RNTI formula, but also a new MAC sub-header format. Moreover, it may be a delay in receiving the RAR message for fall back procedure due to longer timer for msgB than RAR window, as shown in the Figure 1. From this point of view, we think it is better to separate the msg2 and msgB reception into different RNTIs. It will only require to design a new RNTI for msgB.
Observation 3. Separating the msg2 and msgB reception into different RNTIs is simpler than using the same RNTI for them.


Figure 1. Examples for monitoring both msg2 and msgB
Based on the above observations, if the UE monitors both msg2 and msgB addressed to different RNTIs, two RNTIs should be a value in a different RNTI range since each timer for msg2 and msgB can be running simultaneously, as illustrated in Figure 1-(b). So, we suggest that the RNTI for msgB should not overlap the RA-RNTI for msg2 reception derived by the current MAC specification.
Proposal 1. RNTI for msgB should not overlap the RA-RNTI derived by the current MAC specification.
The current RA-RNTI is associated with the PRACH occasion in which the RA preamble is transmitted, and the UE calculates the RA-RNTI based on resource information of PRACH occasion. According to agreements at RAN1 #96, the PUSCH occasion for 2-step RACH is defined as the time-frequency resource for payload transmission of msgA. In a similar way to RA-RNTI, RNTI for msgB may be associated with the PRACH and/or PUSCH occasion of msgA. However, it seems premature to decide whether the RNTI for msgB is associated with which occasion because the mapping rule between PRACH occasion and PUSCH occasion is under discussion in RAN1. Even so, RAN2 can roughly decide that the RNTI for msgB is associated with resource information in which the msgA is transmitted. Depending on the RAN1 decision for the mapping rule between PRACH and PUSCH occasion, we can further discuss the details.
Proposal 2. RNTI for msgB is associated with resource information in which the msgA is transmitted.
Also, RAN2 can discuss how a UE obtains the RNTI for msgB. We may simply consider that the gNB transmits the RNTI value associated with resource information of msgA via system information including the cell specific RA parameters, but obviously there is a big signalling overhead. Or, there was a proposal as 3-step RACH procedure that a UE transmitting msgA receives T_C-RNTI via RAR message before receiving msgB, but it is not suitable for a scenario such as unlicensed band where the main purpose for using the 2-step RACH is to reduce the procedural steps due to LBT failures. Therefore, we propose that RNTI for msgB is also computed by a UE and gNB as RA-RNTI computation.
Proposal 3. RNTI for msgB is computed by a UE and gNB.
3.	Conclusion
In this contribution, we discuss considerations on design of RNTI for msgB, and our observations and proposals are as follows:
Observation 1. RNTI design for msgB should be considered with the fall back procedure to 4-step RACH.
Observation 2. The timer length for msgB in 2-step RACH would be similar to the CR timer rather than the RAR window in 4-step RACH.
Observation 3. Separating the msg2 and msgB reception into different RNTIs is simpler than using the same RNTI for them.

Proposal 1. RNTI for msgB should not overlap the RA-RNTI derived by the current MAC specification.
Proposal 2. RNTI for msgB is associated with resource information in which the msgA is transmitted.
Proposal 3. RNTI for msgB is computed by a UE and gNB.
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