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1.	Introduction
At RAN2 #107bis meeting, RAN2 discussed two ways to preclude legacy UEs from receiving msgB: i) Separate CORESET/Searchspace for msg2 and msgB and ii) Different RA-RNTI for msg2 and msgB. Some companies have concern that the second method will consume more of the available RNTI space than the first method. Thus, RAN2 sent LS to RAN1 asking about feasibility of the first method, and RAN1 has discussed the first method and decided that i) no new CORESET for msgB is defined and ii) For the PDCCH associated with MsgB, MsgB is received on the ra-SearchSpace (which is the same as msg2). In other words, RAN2 can no longer consider the first one as alternative for distinguish msg2 and msgB. 
In this document, we are discussing two alternatives of msgB RNTI.

[bookmark: _Toc476230925]2.	Discussion
The following two alternatives can be considered as RNTI design for a random response in 2-step random access.
Alt #1
Alt #1 is to associate msgB RNTI with the PRACH occasion in which the preamble of msgA is transmitted. In order to have greater values than msg2 RNTI, msgB RNTI is computed as:
RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), where the subcarrier spacing to determine t_id is based on the value of μ specified in clause 5.3.2 in TS 38.211 [8], f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier), and rach_type is the RACH type of random access procedure (0 for 4-step random access, and 1 for 2-step random access).
Alt #1 is a straightforward method, but the available RNTI space may decrease by 27% (i.e., the number of the available RNTI space: 47,614 values  29,694 values) because Alt #1 additionally requires RNTI values for msgB, as shown in Figure 1.
	N/A
	RNTI for msg2
	RNTI for msgB
	RNTI for other purposes


29,694 values
17,920 values
17,920 values


Figure 1. RNTI space in Alt #1
Alt #2
Alt #2 is to indicate 2-step random access using some CRC bits of the PDCCH which schedules PDSCH for msgB. Alt #2 reuses the same RNTI as used in 4-step random access (i.e., RA-RNTI). Among 24 bits that is total length of CRC (refers to Section 7.3.2 in TS 38.212), 16 bits are scrambled with 16-bit RA-RNTI and the rest bits are scrambled with 2-step indicator, as shown in Figure 2. If legacy UEs receive a PDCCH including CRC scrambled with RA-RNTI and 2-step indicator, the legacy UEs ignore the PDCCH (i.e., don’t decode msgB) because the UEs consider the PDCCH as having been detected with a non-matching CRC.
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Figure 2. Alt #2 – CRC scrambled with RA-RNTI and 2-step indicator

Even though Alt #2 is RAN1 scope, RAN2 needs to discuss Alt #2 which does NOT require additional RNTI values for msgB, considering RAN2’s concern that Alt #1 will consume more of the available RNTI space.
	N/A
	RNTI
for msg2 and msgB
	RNTI for other purposes


47,614 values
17,920 values


Figure 3. RNTI space in Alt #2

Proposal 1. RAN2 should discuss and agree on one of the following options:
· Option #1 is to define new RNTI formula for msgB that is computed as: RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2;
· Option #2 is to reuse legacy RA-RNTI formula but indicate 2-step random access, by scrambling 24-bit CRC with RA-RNTI and 2-step indicator.
Proposal 2. RAN2 should send LS to RAN1 requesting to take Option #2 into account if RAN2 agrees on Option #2.

3.	Conclusion
In this contribution, we present our view on msgB RNTI, and have following proposals: 
Proposal 1. RAN2 should discuss and agree on one of the following options:
· Option #1 is to define new RNTI formula for msgB that is computed as: RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2;
· Option #2 is to reuse legacy RA-RNTI formula but indicate 2-step random access, by scrambling 24-bit CRC with RA-RNTI and 2-step indicator.
Proposal 2. RAN2 should send LS to RAN1 requesting to take Option #2 into account if RAN2 agrees on Option #2.

1

2
`
image1.png
DCI

ﬁ CRC

8 bits I 16 bits |
| |
xor xor RA-RNTI

2-step indicator
| J

Scrambled CRC

PDCCH for msgB





