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1. Introduction
In this contribution, we discuss remaining details of channel structure for 2-step RACH.
· Multiplexing of msgA Preamble and msgA PUSCH in same slot
· PUSCH scrambling sequence

2. Discussion
2.1. Multiplexing of msgA Preamble and msgA PUSCH in same slot
Main motivation of multiplexing of msgA Preamble and msgA PUSCH in same slot is to allow fast 2-step RACH operation when single UL slot is assigned within TDD configuration period. But, we should consider UE implementation issue (i.e., Tx power transient between PRACH and PUSCH transmission, UE preparation time for msgA PUSCH transmission). 
If we simply follow the transmission gap time related specification for msgA PUSCH transmission in section 8.1A [1], the UE implementation issues can be resolved. For example, we can consider that msgA PUSCH is configured at least N OFDM symbols (i.e., N=2 for u=0 or u=1, N=4 for u=2 or u=3, and u is the SCS configuration for the active UL BWP) after end of msgA Preamble in order to provide gap time for Tx power transient before msgA PUSCH transmission. 
Another issue point is a UE preparation time for msgA PUSCH transmission after msgA Preamble transmission. Different with 4-step RACH procedure, UE can select a time/frequency resource for msgA PUSCH transmission before msgA preamble transmission. So, msgA PUSCH transmission can be allowed within a short time gap. Also, if network configure same SCS for msgA Preamble and msgA PUSCH, the SCS switching time is not required. Therefore, in 2-step RACH, msgA PUSCH transmission preparation is not a issue point.
The other discussion point is a specification for RACH configuration to allow using a part of ROs in configured RACH slot. The simple solution is to make a rule to use a partial RO in a RACH slot. For example, for Type-2 random access procedure with separate PRACH occasions with Type-1 random access procedure, when the value of msgAPUSCH-timeDomainOffset is configured as ‘0’, 1st RO in a RACH slot is available, and other RO(s) is/are in the slot not available.



Figure 1. Example of multiplexing of msgA Preamble and msgA PUSCH in same slot

Proposal 1: 
· For Type-2 random access procedure with separate PRACH occasions with Type-1 random access procedure, allow multiplexing of msgA PRACH and msgA PUSCH in same slot
· Modify the value range for msgAPUSCH-timeDomainOffset into INTEGER (0 … 31).
· [bookmark: _GoBack]When the value of msgAPUSCH-timeDomainOffset is configured as ‘0’, 1st RO in a RACH slot is available, and other RO(s) in the slot is/are not available.

2.2. msgA PUSCH Scrambling sequence
In RAN1#98bis meeting, details of msgA PUSCH scrambling sequence was agreed. However, the bit size of initialization value (i.e., cinit) for msgA PUSCH scrambling sequence in current specification could be over 31 bits. In order to resolve the problem, we may modify the current formula.
Proposal 2: 
· Allow to modify the formula for initialization value for msgA PUSCH scrambling sequence as follow:


Conclusion 
In this contribution, we discuss on channel structure for two-step RACH. We proposed as follows: 
RACH preamble configuration for 2-step RACH
Proposal 1: 
· For Type-2 random access procedure with separate PRACH occasions with Type-1 random access procedure, allow multiplexing of msgA PRACH and msgA PUSCH in same slot
· Modify the value range for msgAPUSCH-timeDomainOffset into INTEGER (0 … 31).
· When the value of msgAPUSCH-timeDomainOffset is configured as ‘0’, 1st RO in a RACH slot is available, and other RO(s) in the slot is/are not available.

msgA PUSCH scrambling sequence
Proposal 2: 
· Allow to modify the formula for initialization value for msgA PUSCH scrambling sequence as follow:


============ Start of Text Proposal for TS38.211 [2] ==================
6.3	Physical channels
6.3.1	Physical uplink shared channel
6.3.1.1	Scrambling
------ specification text omitted ---------
where x and y are tags defined in [4, TS 38.212] and where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with 

where
------ specification text omitted ---------
============ End of Text Proposal for TS38.211 ==================


Reference
[1] 3GPP TS 38.213 V16.0.0 (2019-12): "NR; Physical layer procedures for control"
[2] 3GPP TS 38.211 V16.0.0 (2019-12): "NR; Physical channels and modulation"

image1.emf
0 1 2 3 4 5 6 7 8 9 10 11 12 13

RACH slot

A3 msgA PUSCH

Gap time for Tx power transient


oleObject1.bin
0


1


2


3


4


5


6


7


8


9


10


11


12


13


RACH slot


A3


msgA PUSCH


Gap time for Tx power transient



