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1. Introduction

In this contribution, we discuss the remaining issues on channel structure for 2-step RACH and propose our text proposals on channel structure for 2-step RACH.     
2. Discussion
Impact of partially transmitted PRACH
During RAN1#100bis-e meeting, we have the following agreements [1]:

Agreements:
· If MsgA PRACH transmission is cancelled, the UE shall also cancel the MsgA PUSCH transmission associated with the PRACH.

· Further check whether the partial PRACH transmission is allowed and the potential impact;

· Continue the discussion in this meeting based on the TP#1b in the appendix with potential updates 

During the discussion in last RAN1 e-meeting, companies have reached consensus that there may be partial PRACH transmission due to the slot format confliction. But Companies have different view on the impact of partial PRACH transmission. There are two alternatives:
Alternative 1: For a partial msgA PRACH transmission, the associated PUSCH shall be cancelled.

When gNB decodes an msgA PUSCH, preamble in msgA have at least the following functionalities as have been discussed: 1) the PUSCH timing is provided by preamble detection. 2) With the mapping relationship between preamble and the PRU, the gNB knows that a PUSCH is transmitted by detection of the corresponding preambles. 3) Preamble may provide channel estimation for the corresponding PUSCH.  It can be seen that successful preamble detection is the perquisite for PUSCH decoding based on at least the 1st and 2nd aspects.

Since for a partially transmitted PRACH, the gNB can hardly detect the preamble correctly. We see no reason to transmit the associated PUSCH in this case. Otherwise, the transmitted PUSCH would bring in interference to other msgA PUSCH and the UE’s power is also wasted. 
Alternative 2: For a partial msgA PRACH transmission, the associated PUSCH shall be transmitted.

The argument for this alternative is that there is still possibility that a partially transmitted PRACH can be detected by the gNB. Therefore, the corresponding PUSCH can be decoded if transmitted.

For the above two alternatives, our preference is alternative 1. Anyway, a partial PRACH is not a normal PRACH transmission. In most of the cases, a partial PRACH can’t be detected by the gNB and it has negative impact of the system performance if the corresponding PUSCH is still transmitted.

Proposal 1: For a partial msgA PRACH transmission, the associated PUSCH shall be cancelled.

Based on proposal 1, we have the following TP:
*********************** begin***************************
8.1A
PUSCH for Type-2 random access procedure
For a Type-2 random access procedure, a UE transmits a PUSCH, when applicable, after transmitting a PRACH. The UE encodes a transport block provided for the PUSCH transmission using redundancy version number 0. For operation without shared spectrum channel access, the PUSCH transmission is after the PRACH transmission by at least [image: image2.png]
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 is the SCS configuration for the active UL BWP.
A UE does not transmit a PUSCH in a PUSCH occasion if the PUSCH occasion associated with a DMRS resource is not mapped to a preamble of valid PRACH occasions or if the associated PRACH preamble is not transmitted or partially transmitted as described in Clause 7.5 or Clause 11.1. A UE can transmit a PRACH preamble in a valid PRACH occasion if the PRACH preamble is not mapped to a valid PUSCH occasion.
< Unchanged parts are omitted >
*********************** end***************************
In addition, we see no other impact of partial PRACH transmission, a partial PRACH transmission can be still regarded as one PRACH transmission. The associated PUSCH is not transmitted, the msgB window can start based on the time of PUSCH occasion as agreed. Even when the gNB detect a partial PRACH, the gNB could send a fallback RAR to the UE. 
Observation 1: There is no other specification impact for a partial msgA PRACH transmission.

Whether PUSCH occasion shall be protected from being indicated as downlink  

During last RAN1 meeting, it has been discussed whether PUSCH occasion shall be protected from being indicated as downlink.

Conclusion:

· FFS if the valid PUSCH occasion in MsgA and the Ngap symbols before a valid PUSCH occasion should be protected from being indicated as downlink.

There were views that even PUSCH occasion is not protected from being indicated as downlink and when PUSCH can’t be transmitted, a fallback msgB can still be received for preamble only transmission. However, while the fallback method can work, it introduces additional access delay which is deviated from the motivation of reducing the access delay by 2-step RACH. In addition, the fallback mechanism itself is a backup scheme for 2-step RACH, we shall not relay on such a mechanism if there is a better method. Therefore, the PUSCH occasions shall has high priority and be protected in the same way as PRACH occasions. 
Proposal 2: PUSCH occasion and the Ngap symbols before a valid PUSCH occasion shall be protected from being indicated as downlink.

Therefore, we have the following TP based on proposal 2.
*********************** begin***************************
11.1 Slot configuration 

< Unchanged parts are omitted >
…
For a set of symbols of a slot corresponding to a valid PRACH occasion and Ngap symbols before the valid PRACH occasion, as described in Sublcause 8.1, the UE does not receive PDCCH, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. 

For a set of symbols of a slot corresponding to a valid PUSCH occasion and [image: image17.wmf]gap
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 symbols before the valid PUSCH occasion, as described in Sublcause 8.1A, the UE does not receive PDCCH, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. 

For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect the set of symbols to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd- UL-DL-ConfigurationDedicated. 

< Unchanged parts are omitted >
11.1.1 UE procedure for determining slot format 

< Unchanged parts are omitted >
…
For a set of symbols of a slot corresponding to a valid PRACH occasion and Ngap symbols before the valid PRACH occasion, as described in Sublcause 8.1, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as downlink. 

For a set of symbols of a slot corresponding to a valid PUSCH occasion and Ngap symbols before the valid PUSCH occasion, as described in Sublcause 8.1A, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as downlink. 

For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink.

*********************** end***************************
3. Conclusions
In this contribution, we discussed the remaining issued for 2-step RACH channel structure and we have the following observation and proposals. We propose to adapt the text proposals.   
Observation 1: There is no other specification impact for a partial msgA PRACH transmission.

Proposal 1: For a partial msgA PRACH transmission, the associated PUSCH shall be cancelled.

Proposal 2: PUSCH occasion and the Ngap symbols before a valid PUSCH occasion shall be protected from being indicated as downlink.
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