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Introduction
In the RAN1#98bis meeting [1], the following agreements and working assumption were made.
Agreements:
· (Working assumption) For the PDCCH associated with MsgB, MsgB is received on the ra-SearchSpace.
· In the reply LS to RAN2, adding “Up to RAN2 to decide whether or not to use RNTI to differentiate Msg 2 vs. Msg. B, for which RAN1 respectfully requests RAN2 to inform RAN1 the decision once made”. 
Agreements:
For the PUCCH Resource index used for the HARQ-ACK feedback of a user that finds its contention resolution ID in the successRAR with a PDSCH scheduled by a PDCCH that has a CRC scrambled with the MsgB-RNTI, down-select the following alternatives:
· Alt1: PUCCH Resource Index is only signalled explicitly in the successRAR
· Number of bits used to indicate PUCCH resource index is [FFS 3 or 4] bits.
Alt2: PUCCH Resource Index is determined implicitly based on a reference PUCCH resource index derived from the DCI as in release 15 and UE-based implicit rule.
· FFS: Use 1-bit of reserved DAI instead of CCE start index.
· Alt3: PUCCH resource index is determined based on a reference PUCCH resource index derived from DCI as in release 15 and UE-based offset value indicated in the successRAR.
Agreements:
The PUCCH Time resource “PDSCH-to-HARQ_feedback timing indicator”, in unit of slot, used for the HARQ-ACK feedback of a user that finds its contention resolution ID in the successRAR with a PDSCH scheduled by a PDCCH that has a CRC scrambled with the MsgB-RNTI down-select from the following alternatives:
· Alt1: PDSCH-to-HARQ_feedback timing indicator is only signalled in the successRAR
· Number of bits used to indicate the PDSCH-to-HARQ_feedback timing indicator is 3 bits.
· Alt2: A single PDSCH-to-HARQ_feedback timing indicator is used as indicated in the MsgB DCI
· Alt3: The PDSCH-to-HARQ_feedback timing indicator is determined implicitly
· FFS: Implicit determination rule.
· Alt4: PDSCH-to-HARQ_feedback timing indicator is signalled by the DCI and UE-based offset value indicated in the successRAR.

In the RAN2#107bis meeting [2], the following agreements were made.
Agreements:
1. Introduce preambles group A and B for 2-step RACH.
1. Apply the same selection formulas to select between 2-step preambles group A and B as specified for 4-step in Rel-15. For the purpose of data threshold, ra-MsgASizeGroupA parameter can be introduced.  
1. Support configuration where fallback from 2-step RA to 4-step RA is not allowed
1. TB size offered in UL grant in the Msg2 RAR in 4-step RACH shall be the same as the TB size offered for payload transmission in MsgA in 2-step RACH; otherwise, the UE behavior is not defined (i.e. it is up to UE implementation).  Rebuilding is not supported in the specification (i.e. it is up to UE implementation).
1. If switching to 4-step RACH is expected to be supported, then support network configuration where the same TB sizes offered for 2-step RACH preamble groups are the same with those of 4-step RACH preamble groups.  
1. No UE specific RNTI will be designed for 2-step RACH in case CCCH SDU was included in MsgA.
1. Confirm the Working Assumption: SRB RRC messages of multiple UEs cannot be multiplexed in same MsgB (i.e. same MAC PDU).
1. RAN2 will work on specifying a new RA-RNTI design for msgB 

In this contribution, we discuss the MsgB search space, PUCCH resource associated with MsgB, MsgB DCI content, and power ramping counter. This contribution is revision of R1-1910744.

Discussion
Search space for MsgB
In the RAN1#98bis meeting [1], the working assumption that “For the PDCCH associated with MsgB, MsgB is received on the ra-SearchSpace.” was made. The reason to make working assumption is that it is up to RAN2 decision whether RNTI is used or not to differentiate Msg2 v.s. MsgB. After making working assumption, RAN2 agreed that “RAN2 will work on specifying a new RA-RNTI design for msgB”, which implies that RAN2 decided to use RNTI to differentiate between Msg2 and MsgB. Therefore, RAN1 can confirm this working assumption.
Proposal 1: The following working assumption should be confirmed
· For the PDCCH associated with MsgB, MsgB is received on the ra-SearchSpace.

MsgB soft-combining
Although soft-combining of MsgB is actually up to UE implementation., MsgB should be able to support HARQ operation. Especially, soft-combining would be beneficial in the case of MsgB with RRC message, because such MsgB carries a message only for a single UE as agreed in RAN2. To support soft-combining of MsgB, it would be necessary to indicate to the UE by DCI if MsgB PDSCH carries the same payload as previous MsgB PDSCH. “New Data Indicator (NDI)” in the DCI would be useful for indicating whether the payload in the MsgB is the same or different from the previous MsgB.
Proposal 2: A mechanism to indicate if this MsgB carries the same payload as previous MsgB should be introduced.
· NDI in DCI is used to indicate if this MsgB PDSCH which is scheduled by the DCI carries the same payload as the previous MsgB PDSCH.

PUCCH resource for MsgB
In the RAN1#98bis meeting [1], to indicate PUCCH Resource Index (PRI) for HARQ-ACK feedback corresponding to successRAR, the following three alternatives were made.
· Alt1: PUCCH Resource Index is only signalled explicitly in the successRAR
· Alt2: PUCCH Resource Index is determined implicitly based on a reference PUCCH resource index derived from the DCI as in Release 15 and UE-based implicit rule.
· Alt3: PUCCH resource index is determined based on a reference PUCCH resource index derived from DCI as in Release 15 and UE-based offset value indicated in the successRAR.
For alt 1, although explicit signaling has the benefit of flexibility in the indication of PUCCH resource, signaling overhead is increased. For alt 3, compared to alt 1, signaling overhead could be reduced. However, both alt 1 and alt 3 have difficulty in applying soft combining to MsgB PDSCH because due to the field indicating PUCCH resources, there may be a difference in the payload of the previous PDSCH compared to the current PDSCH. In addition, alt 1 and alt 3 have RAN2 impact on SuccessRAR MAC subPDU contents. Considering the limited time available for completion of the WI, we prefer alt 2.
Proposal 3: Support alt 2 (PUCCH Resource Index is determined implicitly based on a reference PUCCH resource index derived from the DCI as in Release 15 and UE-based implicit rule)
As well as PRI, to indicate PDSCH-to-HARQ_feedback timing indicator for HARQ-ACK feedback corresponding to successRAR, the following four alternatives were also made.
· Alt1: PDSCH-to-HARQ_feedback timing indicator is only signalled in the successRAR
· Alt2: A single PDSCH-to-HARQ_feedback timing indicator is used as indicated in the MsgB DCI
· Alt3: The PDSCH-to-HARQ_feedback timing indicator is determined implicitly
· Alt4: PDSCH-to-HARQ_feedback timing indicator is signalled by the DCI and UE-based offset value indicated in the successRAR.
Similar to the discussion on PRI, alt 1 and alt 4 have difficulty in applying soft combining to MsgB PDSCH as well as a RAN2 impact on SuccessRAR MAC subPDU contents. For alt 3, although signaling overhead could be minimized, it has less flexibility for indication. Especially, assuming that 2-step RACH is operated on dynamic TDD cell, dynamic indication of PDSCH-to-HARQ_feedback timing should be considered. Therefore, we prefer alt 2.
Proposal 4: Support alt 2 (A single PDSCH-to-HARQ_feedback timing indicator is used as indicated in the MsgB DCI)

DCI format for MsgB
In 4-step RACH, while Msg2 PDSCH is scheduled by DCI format 1_0 with CRC scrambled by RA-RNTI, Msg4 PDSCH is scheduled by DCI format 1_0 with CRC scrambled by TC-RNTI. In 2-step RACH, since MsgB PDSCH may include backoff indication, fallbackRAR which is equivalent to Msg2, and/or successRARs which is equivalent to Msg4, these legacy DCI formats are not suitable for scheduling MsgB PDSCH. Since new fields (e.g. PRI, PDSCH-to-HARQ_feedback timing indicator) should be contained in MsgB DCI as discussed in section 2.3, therefore, a new set of fields in the DCI format scheduling MsgB PDSCH (e.g. DCI format 1_0 with CRC scrambled by MsgB-RNTI) should be introduced.
Proposal 5: DCI format 1_0 with CRC scrambled by MsgB-RNTI should be specified in addition to Rel-15 DCI formats.
As discussed in section 2.1, MsgB is received on the ra-SearchSpace. In order to minimize PDCCH blind decoding complexity, the payload size of the DCI format scheduling MsgB PDSCH should be the same as that of the other DCI formats on the ra-SearchSpace such as the legacy DCI format 1_0 with CRC scrambled by RA-RNTI.
Proposal 6: The DCI format 1_0 with CRC scrambled by MsgB-RNTI should be the same payload size as the legacy DCI format 1_0 with CRC scrambled by RA-RNTI.

Power ramping counter in the case of fallback from 2-step to 4-step Msg1
Fallback from 2-step to 4-step Msg1 was agreed in RAN2. In that case, remaining issue for preamble power ramping counter is raised as in the below 2 options; 
a) power ramping counter value is reset, 
b) power ramping counter value is retained. 
If power ramping counter value is reset, UE has to start 4-step preamble transmission from low Tx power. Since it is supposed that gNB cannot detect preamble until received power reaches level of reception sensitivity, it would result in random access latency. Therefore, to avoid unnecessary latency, power ramping counter for preamble should be inherited from 2-step RACH to 4-step RACH in the case of fallback to 4-step Msg1.
Proposal 7: Power ramping counter for preamble should be inherited from 2-step RACH to 4-step RACH in the case of fallback to 4-step Msg1.

Conclusions
In this contribution, based on the above discussion we have the following proposals relating to 2-step RACH procedure:
Proposal 1: The following working assumption should be confirmed
· For the PDCCH associated with MsgB, MsgB is received on the ra-SearchSpace.
Proposal 2: A mechanism to indicate if this MsgB carries the same payload as previous MsgB should be introduced.
· NDI in DCI is used to indicate if this MsgB PDSCH which is scheduled by the DCI carries the same payload as the previous MsgB PDSCH.
Proposal 3: Support alt 2 (PUCCH Resource Index is determined implicitly based on a reference PUCCH resource index derived from the DCI as in Release 15 and UE-based implicit rule)
Proposal 4: Support alt 2 (A single PDSCH-to-HARQ_feedback timing indicator is used as indicated in the MsgB DCI)
Proposal 5: DCI format 1_0 with CRC scrambled by MsgB-RNTI should be specified in addition to Rel-15 DCI formats.
Proposal 6: The DCI format 1_0 with CRC scrambled by MsgB-RNTI should be the same payload size as the legacy DCI format 1_0 with CRC scrambled by RA-RNTI.
Proposal 7: Power ramping counter for preamble should be inherited from 2-step RACH to 4-step RACH in the case of fallback to 4-step Msg1.
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