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[bookmark: _Ref165266342]Introduction
In the last RAN2 meetings, some agreements related to 2-step RACH had been achieved as follows,
Agreements
1. RA type selection is NOT left up to UE implementation.  
2. If the UE is configured with 2-step RA, the RSRP is above a configurable threshold then the UE shall use the 2-step RA procedure.  
3. 2-step RA type selection is done after carrier type selection (UL/SUL).  FFS if we have separate threshold for different carriers (UL/SUL)
Agreements 
1. The fallback RAR shall be included in the general MsgB format, ie., be able to be multiplexed with the successRAR for 2-step RACH.
2. TB size offered in UL grant in the fallback RAR shall be the same as the TB size offered for payload transmission in MsgA; otherwise, the UE behavior is not defined (i.e. it is up to UE implementation).
3. RA type selection is performed before beam selection
4. No need to reexecute RA selection criteria upon fallback failure (i.e if reception of msg3 fails). The UE re-transmits using msgA
In this contribution, we will discuss how the legacy UEs are precluded from receiving the MsgB for 2-step RACH in order to avoid the back-compatible issue. And our proposals are given.
Discussion 
In the last RAN1#96bis meeting, regarding the relation of PRACH resources between 2-step and 4-step RACH, RAN1 had concluded some options as follows,
Agreements:
· For the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibility to configure the following options:
· Option 1: Separate ROs are configured for 2-step and 4-step RACH 
· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Regarding option1, gNB separately configures RACH occasions (i.e. time-frequency PRACH occasions) for 2-step RACH and for 4-step RACH, a PDSCH carrying the MAC RAR is intended either only to 2-step RACH UEs or only to 4-step RACH UEs based on the calculated RA-RNTI. Thus, a new format for SuccessRAR can easily be introduced without the back-compatible issue.
For option2, from our point of view, it can achieve better PRACH resource efficiency and easily control the PRACH resource loads. However, it will lead to the back-compatible issue for legacy R15 UE as a new MAC PDU format (e.g. SuccessRAR) is introduced for 2-step RACH. The following figures give an example to illustrate this back-compatible issue in detail.


In the above Fig1, since MsgB will have a new MAC PDU format than legacy MAC RAR, e.g. at least including the contention resolution ID field in addition, legacy R15 UE can not recognize this new format and UE behaviour is unforeseen, which introduces the back-compatible issue. In Fig2, which is the case of sharing PRACH resources completely between R16 2-step UE and R16 4-step UE, there is no compatible issue. gNB can distinguish between 2-step and 4-step RACH via different preambles in the first step and will response MsgB or Msg2 respectively. R16 UEs can recognize legacy RAR format and new MsgB format, then find its own response. 
Observation 1: Sharing ROs for 2-step and 4-step RACH will lead to the back-compatible issue if we use same RA-RNTI between 2-step and 4-step RACH.
If we want to achieve the benefits of shared PRACH resources, some enhancements are needed, e.g. different RA-RNTI computation for 2-step and 4-step RACH. Current TS38.321 shows that:
The RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI= 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
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), 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).
We can design a new formula for 2-step RACH to achieve the effect that the RA-RNTI range of legacy 4-step RACH is located in [1, MAX_RA_RNTI_4step] and the RA-RNTI range of new 2-step RACH is located in [MAX_RA_RNTI_4step+1, MAX_RA_RNTI_4step+ MAX_RA_RNTI_2step]. For example:
The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI= 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2 × rachType
Of course, RAN1 can also find some solutions to differentiate between 2-step Msg B and 4-step Msg2, e.g. different CORESET/SearchSpace. Shared ROs solution can be considered and evaluated further by RAN1 and RAN2.
Proposal 1: Separate RA-RNTI computation can be considered when RO is shared for both 2-step and 4-step RACH. 
If Separate ROs and share RO but separate preamble for 2-step and 4-step RACH are configured at the same time, the process will be complicated from the perspective of both UE and gNB. Hence we propose:
Proposal 2: Separate ROs and shared RO but separate preamble for 2-step and 4-step RACH (i.e. the above option 1 and option 2 in RAN1 agreements) can not be configured at the same time. 

Conclusions
[bookmark: _GoBack]Based on the discussions given above, we have the following observations and proposals:
[bookmark: _Toc502437832]Observation 1: Sharing ROs for 2-step and 4-step RACH will lead to the back-compatible issue if we use same RA-RNTI between 2-step and 4-step RACH.
Proposal 1: Separate RA-RNTI computation can be considered when RO is shared for both 2-step and 4-step RACH. 
Proposal 2: Separate ROs and shared RO but separate preamble for 2-step and 4-step RACH (i.e. the above option 1 and option 2 in RAN1 agreements) can not be configured at the same time.
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