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Introduction
A work item on two step RACH for NR was approved [1]. One of objectives of this work item is to specify RACH procedure including fallback from 2-step RACH to 4-step RACH. In addition, to specify the contents of Msg.A and Msg.B is also the one of objectives. The design principle based on WID is as follows.
· Specify contention-based 2-step RACH procedure
· Specify msgA’s content: to include the equivalent contents of msg3 of 4-step RACH
· Inclusion of UCI in msgA is not precluded
· Specify msgB’s content: to include the equivalent contents of msg2 and msg4 of 4-step RACH
· Specify the fallback procedure from 2-step RACH to 4-step RACH
The agreements made in previous RAN1 meeting are summarized in Appendix. In this document, we provide our view on 2-step RACH procedure.
This document is update of R1-1910776 [2].
Discussion
HARQ support for Msg.A PUSCH
There would be two retransmission cases for Msg.A PUSCH in 2-step RACH.
· Case 1: Retransmission of Msg.A (PUSCH only) after Msg.B (fallbackRAR) reception 
· Case 2: Retransmission of Msg.A in case of no reception of Msg.B

In Case 1, the situation is that only preamble detection is successful at gNB and gNB will send fallbackRAR among RAN2 agreed Msg.A response of “successRAR”, “fallbackRAR”, and “backoff indication”.  RAN2 also agreed that upon receiving the fallbackRAR, the UE shall proceed to Msg.3 step of 4-step RACH procedure. In addition, fallbackRAR should contain UL grant to retransmit the Msg.A payload and TB size offered in UL grant in the fallbackRAR shall be the same as the TB size offered for payload transmission in Msg.A. Then, assuming the same payload is conveyed between Msg.A PUSCH transmission and PUSCH transmission in fallback, HARQ combining between PUSCH transmission in Msg.A and PUSCH transmission in fallback should be supported as HARQ can improve the performance well.
In Case 2, the situation is that neither preamble nor PUSCH are failure at gNB. In this case, UE should retry the transmission of Msg.A with potentially power ramping. In RAN2#106, it was agreed that from RAN2 perspective, for Msg.A retransmission (i.e., preamble and PUSCH), they assume that the UE retries on 2-step RACH. In this case, gNB cannot identify the Msg.A PUSCH transmission. If HARQ combing between Msg.A initial transmission and retransmission(s) is supported, the performance can be improved but the gNB complexity and buffering requirement would be significantly increased.
Note to support HARQ combining itself would be up to gNB implementation as far as certain requirement defined in RAN4 is satisfied. RAN2 also agreed that “use Msg.A buffer to store the Msg.A payload in case of 2-step RACH, unless the implementation in the MAC specification it becomes too complex.” Here the discussion point is whether the RAN1 specification to allow HARQ combining or not. Although there is no new function/clarification might not be necessary from RAN1 perspective, our view is following.
Proposal 1: HARQ combining between Msg.A PUSCH transmission and PUSCH transmission in fallback should be supported in the specification.  HARQ combining between Msg.A PUSCH initial transmission and Msg.A PUSCH retransmission(s) is not required to be supported as the specification.

HARQ support for Msg.B
RAN2#107 concluded that HARQ feedback for Msg.B would be needed from RAN2 point of view. According to the RAN2 LS [3], the current successRAR has no UL grant in the message. RAN2 design allows multiplexing successRARs of multiple UEs in Msg.B. Following two cases are discussed below.
· Case 1: Msg.B PDCCH is addressed by some common-RNTI. Msg.B can contain multiple successRARs of multiple UEs.
· Case 2: Msg.B PDCCH is addressed by C-RNTI (i.e., scrambled by C-RNTI). Msg.B contains single sucessRAR.
In both Case 1 and Case 2, it was agreed that a UE shall provide HARQ-ACK feedback if it receives a Msg.B that contains a successRAR addressed to this UE. In Case 1, the HARQ-ACK response can include ACK. In Case 2, the HARQ-ACK response can include ACK or NACK under valid TA. One of remaining issues on HARQ support for Msg.B is soft combining issue. On HARQ combining for Msg.B retransmission, for Case 2, the specification should allow to perform soft combining with the same mechanism as normal downlink PDSCH transmission. For Case 1, gNB can retransmit the entire payload of the previous transmission, or only retransmit the successRAR of the UEs from whom no HARQ-ACK feedback is received. If gNB indicates to the UE the payload of the retransmitted Msg.B is the same as that of the previous Msg.B transmission or not, UE can perform soft combining. The indication can be realized by the combination of HARQ process ID and NDI.
Proposal 2: For a Msg.B retransmission (for both Msg.B PDCCH is addressed by common-RNTI and C-RNTI), the network can indicate to the UE if the payload of the retransmitted Msg.B is the same as that of the previous Msg.B transmission. If the retransmitted Msg.B has the same payload, the UE can perform soft combining.
Proposal 3: HARQ process ID and NDI are used for the indication of same payload in retransmitted Msg.B.

On PUCCH resource index, following alternatives were identified in the last meeting.
· 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.
· Alt.1: 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.
· 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.
· FFS: Use 1-bit of reserved DAI instead of CCE start index.
· Alt.3: 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.
Alt.2 would be less overhead. In addition, at least for the indication of reference PUCCH resource, no specification change is necessary from Rel.15. On the other hand, Alt.1 can have flexibility for PUCCH resource management at the cost of overhead increase (3 or 4 bits in each MAC subPDU). Alt.3 has possibility to reduce the overhead increase in MAC subPDU compared with Alt.1 but, it depends on the maximum number of UEs multiplexed in the same Msg.B. The other consideration would be the relation with HARQ soft combining discussed above. Assuming Msg.B HARQ soft combining is supported, when PUCCH resource index is included in successRAR (i.e., PDSCH), there is no flexibility for allocating PUCCH resource in retransmission, i.e., PUCCH resource indexes between initial transmission and retransmission should be same. On the other hand, when PUCCH resource index is indicated in DCI, there is possibility to change the PUCCH resource between initial transmission and retransmission(s). From overhead and PUCCH resource allocation flexibility in retransmission, we prefer Alt.2.
Proposal 4: 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. We prefer Alt.2.
· Alt.1: PUCCH resource index is only signalled explicitly in the successRAR.
· Number of bits used to indicate PUCCH resource index is 4 bits.
· 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.
· UE-based offset is derived from position order in the MAC PDU.
· Alt.3: 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.

On PUCCH time resource in unit of slot, following alternatives were identified in the last meeting.
· For 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 the following alternatives.
· Alt.1: 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.
· Alt.2: A single “PDSCH-to-HARQ feedback timing indicator” is used as indicated in the MsgB DCI
· Alt.3: The “PDSCH-to-HARQ feedback timing indicator” is determined implicitly
· FFS: Implicit determination rule
· Alt.4: “PDSCH-to-HARQ feedback timing indicator” is signalled by the DCI and UE-based offset value indicated in the successRAR.
Similar discussion to PUCCH resource index can be applied on overhead and indication flexibility. On the other hand, PUCCH time resource does not necessarily be differentiated among UEs as far as PUCCH resource index is differentiated among UEs. If the number of UEs multiplexed in the same Msg.B is less than the maximum number of PUCCH resources allocable by single DCI (i.e., 8 or 16), single timing offset among the UEs in the same Msg.B (i.e., Alt.2) can also be possible. Therefore, implicit determination may not suitable for the indication of “PDSCH-to-HARQ feedback timing indicator”. In addition, on the relation between PUCCH resource index determination. if PUCCH resource index is determined based on implicit rule such as position order in the MAC PDU, the same implicit parameter should not be used for “PDSCH-to-HARQ feedback timing indicator”. Therefore, the indication which does not rely on the implicit parameter should be considered for “PDSCH-to-HARQ feedback timing indicator”.
Proposal 5: For 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, we are OK among following alternatives.
· Alt.1: 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.
· Alt.2: A single PDSCH-to-HARQ feedback timing indicator is used as indicated in the MsgB DCI
· Alt.4: PDSCH-to-HARQ_feedback timing indicator is signalled by the DCI and UE-based offset value indicated in the successRAR.

On DCI format for Msg.B, whether DCI format is based on Msg.2 or Msg.4 would depend on the outcome on Msg.B HARQ design such as the support of soft combining and how to indicate PUCCH resource index and PDSCH-to-HARQ feedback timing indicator”. If PUCCH resource index and “PDSCH-to-HARQ feedback timing” is indicated by successRAR and soft combining is not supported, DCI overhead can be reduced and DCI design is based on Msg.2 DCI. If PUCCH resource indicator and PDSCH-to-HARQ feedback timing is indicated by DCI and soft combining is supported, DCI design is based on Msg.4 DCI. As described above, our view is a least HARQ process ID and NDI are included in Msg.B DCI. In addition, our preference is PUCCH resource indicator for reference PUCCH resource index is derived from DCI as in Rel.15. Then we propose DCI format for Msg.B is based on Msg.4.
Proposal 6: DCI format for Msg.B is based on Msg.4.

TA
The support of TA command in “successRAR” and “fallbackRAR” is agreed in RAN2. On the granularity of the TA command, there would be following two options.
· Option 1: Based on the subcarrier spacing of Msg.A PUSCH
· Option 2: Based on the subcarrier spacing of UL BWP (the numerology used after 2-step RACH)
In Option 1, there could be the possibility that the different numerology between Msg.A PUSCH and the UL BWP for the first transmission after 2-step RACH. On the other hand, even in Rel.15 NR, the different numerology case between Msg.3 and UL BWP may be handed as TA value based on Msg.3 numerology. In this case, Option 1 should also work for 2-step RACH and Option 1 allows the simplification of gNB as TA unit can be common value among multiple UEs to share 2-step RACH. As we see multiple numerology in a carrier is not required to be optimized so much, Option 1 is sufficient function. Option 2 can have more optimized TA value indication as it is the numerology used after 2-step RACH. 
Observation 1: On the granularity of the TA command, either option (based on the subcarrier spacing of Msg.A PUSCH or based on the subcarrier spacing of UL BWP) are OK for us.

Conclusion
In this contribution, we discussed channel structure for 2-step RACH and made following proposals and observations.
Proposal 1: HARQ combining between Msg.A PUSCH transmission and PUSCH transmission in fallback should be supported in the specification.  HARQ combining between Msg.A PUSCH initial transmission and Msg.A PUSCH retransmission(s) is not required to be supported as the specification.

Proposal 2: For a Msg.B retransmission (for both Msg.B PDCCH is addressed by common-RNTI and C-RNTI), the network can indicate to the UE if the payload of the retransmitted Msg.B is the same as that of the previous Msg.B transmission. If the retransmitted Msg.B has the same payload, the UE can perform soft combining.
Proposal 3: HARQ process ID and NDI are used for the indication of same payload in retransmitted Msg.B.
Proposal 4: 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. We prefer Alt.2.
· Alt.1: PUCCH resource index is only signalled explicitly in the successRAR.
· Number of bits used to indicate PUCCH resource index is 4 bits.
· 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.
· UE-based offset is derived from position order in the MAC PDU.
· Alt.3: 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.
Proposal 5: For 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, we are OK among following alternatives.
· Alt.1: 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.
· Alt.2: A single PDSCH-to-HARQ feedback timing indicator is used as indicated in the MsgB DCI
· Alt.4: PDSCH-to-HARQ_feedback timing indicator is signalled by the DCI and UE-based offset value indicated in the successRAR.
Proposal 6: DCI format for Msg.B is based on Msg.4.

Observation 1: On the granularity of the TA command, either option (based on the subcarrier spacing of Msg.A PUSCH or based on the subcarrier spacing of UL BWP) are OK for us.
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Appendix: Previous agreements
RAN1#96
Agreements:
· For the relation of PRACH resources between 2-step and 4-step RACH, further study the following options (for possible down-selection or combination(s) of the options)
· Option 1: Separate ROs are configured for 2-step and 4-step RACH
· Option 2: Shared RO but separate preambles for 2-step RACH and 4-step RACH
· Option 3: Shared RO and shared preambles for 2-step RACH and 4-step RACH
Agreements:
· The beam association rule between SSB and RACH occasion of 4-step RACH is to be used for 2-step RACH.
· FFS beam association for PUSCH
Agreements:
· At least open loop power control for PUSCH transmission in MsgA should be supported
· FFS PC for preamble vs. PC for PUSCH
RAN1#96bis
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
Agreements:
· Further study the granularity of the time advance command, if supported in MsgB:
· E.g., Based on the subcarrier spacing of MsgA PUSCH using a 12-bit TA command, where the granularity of the TA command is determined according to the following table.
	Subcarrier Spacing (kHz) of the msgA PUSCH data part
	Unit 

	15
	16*64 Tc

	30
	8*64 Tc

	60
	4*64 Tc

	120
	2*64 Tc


· Other options/variations are not precluded.
Agreements:
· For 2-step RACH preamble power control parameter configuration, further study and down select from the following options:
· Option 1: Power control parameters can be separately configured for 2-step RACH and 4-step RACH.
· If a power control parameter is not configured for 2-step RACH, the corresponding power control parameter of 4-step RACH is used instead for 2-step.
· Option 2: The corresponding power control parameter of 2-step RACH preamble follows that of 4-step RACH preamble.
Agreements:
· For the determination of the PUSCH Tx power, further study at least the following components including possible down selection:
· An offset relative to the preamble received target power
· Option 1.1: Offset configured for 2-step RACH
· Option 1.2: Offset is the release 15 delta_preamble_msg3
· Option 1.3: Offset is the release 15 delta_preamble_msg3 + configurable delta
· An offset relative to the MsgA PRACH Tx power for the MsgA PUSCH Tx power configured for 2-step RACH
· Transmission bandwidth of MsgA PUSCH
· MsgA PUSCH Transport format (TF). Further study the following options for further down selection
· Option 2.1: deltaMCS configured for 2-step separate from 4-step
· Option 2.2: reuse deltaMCS of 4-step RACH
· Preamble received target power
· Pathloss. Further study the following options for further down selection
· Option 4.1: Full pathloss compensation ( = 1)
· Option 4.2: Partial pathloss compensation alpha configured for 2-step separate from that of 4-step RACH
· Option 4.3: Partial pathloss compensation using msg3-alpha
· RS resource index for pathloss estimation
· Total power ramp-up requested by higher layers for MsgA PUSCH Tx
· Option 6.1: from the first to the current MsgA PUSCH transmission (Prampuprequested).
· Option 6.2: from the first to the latest random access MsgA preamble transmission (Prampuprequested).
· Note: Latest means most recent transmitted.
· Power reduction priority rule in CA/DC
Agreements:
· For MsgA Tx beam selection further study at least the following options:
· Option 1: The MsgA PRACH and MsgA PUSCH use the same Tx spatial filter (beam).
· Option 2: The MsgA PRACH and MsgA PUSCH use same or different Tx spatial filter (beam) up to UE implementation.
· No spec impact expected.
· Note: in 4-step RACH it is up to UE implementation to decide the beams for Msg1 and Msg3.
· Option 3: The MsgA PRACH and MsgA PUSCH use same or different Tx spatial filter (beam) under network control/assistance.
· MsgA retransmission, if supported, is define as a retransmission of MsgA PRACH (with a re-selection of preamble) and MsgA PUSCH. Further study at the following options:
· Option 1: Using the same payload for MsgA PUSCH
· Option 2: MsgA PUSCH payload can be different.
· FFS Condition for MsgA retransmission and relation to fall back
· FFS: retransmission of PUSCH only.
· FFS: retransmission of PRACH only.
RAN1#97
Agreements:
· MsgA shall support all the preamble formats specified for NR release 15.
Agreements:
· From RAN1 perspective, when re-transmitting MsgA, and if the MsgA PRACH is on a different spatial filter (beam) than the latest MsgA PRACH transmission, layer 1 notifies higher layer to suspend the power ramping counter of MsgA PRACH,
· FFS: How to determine the retransmitted MsgA PUSCH Tx power.
Conclusion:
· In the reply LS to the RAN2 on power ramping
· Include the agreements right above, and
· Mention that RAN1 discussed the suspension of power ramping counter when retransmitting MsgA, and if MsgA preamble is associated with a different SSB and the latest MsgA preamble transmission. The suspension of the power ramping counter for this scenario in case of 4-step RACH is described in the RAN2 specifications. It is up to RAN2 to agree on a similar behaviour for 2-step RACH.
Agreements:
· The proposals in 5.2.5 of R1-1907900 is agreed.
Agreements:
· RACH preamble power control parameters include; powerRampingStep and preambleReceivedTargetPower.
RAN1#98
Agreements:
· If a single RACH type is to be selected and when a UE is configured with 4-step RACH and 2-step RACH procedures, during random access procedure initialization:
· One criterion for determination of random access procedure type can be based on an SSB-based RSRP threshold.
· An SSB-based RSRP threshold can be optionally configured.
· If the threshold is configured, if and how the UE can decide on which RACH type to use when above the threshold.
· FFS: Which SSB-based RSRP is used.
· This does not preclude any further criteria being defined by RAN1 and RAN2, including leaving the RACH type selection to UE implementation.
· It is up to RAN2 to decide whether a single RACH type is selected or both RACH types can be selected.
Agreements:
· Any performance difference of 2-step and 4-step RACH preambles (e.g., probability of missed-detection) is influenced by parameters some of which are under the control of the network (which the gNB has the flexibility to make the same or different) such as the preamble format (if supported and allowed to be configured differently), number of configured preambles (pool size), number of users attempting random access (traffic loads) and when applicable, power control parameters (such as preambleReceivedTargetPower and powerRampingStep).
· This applies to shared ROs and separately configured ROs.
· Switching to 4-step RACH doesn’t just depend on Msg.A PRACH performance, but on the impact of Msg.A PUSCH on performance as well.
· Based on the above points, the preamble performance of 2-step RACH and 4-step can be different.
· RAN1 views that it can be beneficial to allow UE to switch to 4-step RACH.
Agreements:
· The offline agreement 5.2.1 in R1-1909726 is agreed.
Agreements:
· For shared ROs with 4-step RACH and 2-step RACH configured with separate parameters:
· 2-step RACH preambles are allocated from the non-CBRA preambles associated with each SSB.
Agreements:
· For shared ROs with 4-step RACH and 2-step RACH configured with separated preambles:
· All 4-step RACH ROs can be shared with 2-step RACH.
· FFS: Whether only a subset of 4-step RACH ROs can be shared with 2-step RACH
· FFS: How to indicate the shared ROs
Agreements:
· 2-step RACH at least reuses the 4-step RACH configuration tables (Table 6.3.3.2-2/3/4 of TS38.211).
· FFS: Whether in case of 4-step RACH and 2-step RACH with separately configured ROs, additional PRACH configurations for 2-step RACH are needed.
· In case of 4-step RACH and 2-step RACH with separately configured ROs, the network can configure a separate prach-ConfigurationIndex for 2-step RACH.
· If the prach-ConfigrationIndex for 2-step RACH is not configured, 2-step RACH reuses the corresponding 4-step RACH parameter.
· FFS: Whether the preamble formats of 2-step RACH and 4-step RACH are the same or different.
Agreements:
· In case of 4-step RACH and 2-step RACH with separately configured ROs, for the frequency domain location of the PRACH occasions of 2-step RACH,
· Network can configure separate msg1-FDM and msg1-FrequencyStart for the 2-step RACH ROs
· If any of these parameters is not configured for 2-step RACH, 2-step RACH reuses the corresponding 4-step RACH parameter.
Agreements:
· The rules for a UE for invalidating 2-step RACH ROs follows the same rules that are used for the invalidation of 4-step RACH ROs as described in Section 8.1 of TS38.213.
· FFS: For separately configured 2-step RACH and 4-step RACH ROs, if 2-step RACH ROs overlap with 4-step RACH ROs in time and frequency,
· Option 1: The 2-step RACH ROs become invalid.
· Option 2: This is not expected by UE.
· Other options are not precluded.
RAN1#98bis
Agreements:
· For separately configured ROs, the 2-step RACH Msg.A PRACH SCS is indicated by the corresponding 4-step RACH parameter (msg1-subcarrierSpacing).
Agreements:
· For 4-step RACH and 2-step RACH with separately configured ROs, the preamble formats of 4-step RACH and 2-step RACH can be different.
· Note: For each of the separate configuration, the configuration is cell-specific.
Agreements:
· For shared ROs with 4-step RACH and 2-step RACH,
· The powerRampingStep and preambleReceivedTargetPower for 2-step RACH are indicated by those for the 4-step RACH.
Agreements:
· When the ROs are separately configured for 4-step RACH and 2-step RACH, the powerRampingStep for 2-step RACH and 4-step RACH can be separately configured.
· If the powerRampingStep for 2-step RACH is not configured, the corresponding 4-step RACH parameter is used for 2-step RACH.
· When the ROs are separately configured for 4-step RACH and 2-step RACH, the preambleReceivedTargetPower for 2-step RACH is that of 4-step RACH.
Agreements:
· For shared ROs, the parameter msgA-CB-PreamblesPerSSB configures the number of contention-based 2-step RACH preambles per SSB.
Agreements:
· For 2-step RACH in separate ROs, the parameter totalNumberOfRA-Preambles can be separately configured. If the configuration is absent, all 64 preambles are available for 2-step RACH.
Agreements:
· For separately configured ROs, the parameter ssb-perRACH-OccasionAndCBPreamblesPerSSB configures the number of SSBs per RO, and number of contention-based preambles for each SSB. If this parameter is not configured, the corresponding 4-step RACH parameter is used for 2-step RACH.
Agreements:
· For 2-step RACH in separate ROs, the following parameters (prach-RootSequenceIndex, zeroCorrelationZoneConfig, restrictedSetConfig), are separately configured for 2-step RACH. If absent, reuse the corresponding 4-step RACH parameters.
[bookmark: _Hlk23416831]Agreement:
· In case of shared ROs, a subset of ROs associated with the same SS / PBCH block index, within an SSB-RO mapping cycle, can be shared.
· msgA-ssb-sharedROmaskindex indicates the subset of 4-step RACH ROs shared with 2-step RACH, if not configured then all 4-step RACH ROs are shared with 2-step RACH.
· Note that msgA-ssb-sharedROmaskindex are based on the mask index values defined in Table 7.4-1, TS38.321.
· Note: The number of ROs associated with the same SS / PBCH block index is given by ceiling(1/ssb-perRACH-Occasion). The msgA-ssb-sharedROmaskindex is configured when there are more than one ROs per SSB and shared by all the SSBs.
· Note: Same SSBs are mapped to the shared RO for 2-step RACH and 4-step RACH.
· FFS: For NR-U, whether a subset of ROs can only be valid for 2-step RACH via specifying some invalidation rules or modifying the PRACH configuration table (to be discussed and decided in RAN1#99).
Agreements:
· Confirm the working assumption regarding the power component from the transport format TF(i) in the agreement from RAN1#97.
Agreements:
· For the power component from pathloss compensation, PL(i), if the 2-step RACH alpha parameter is not configured, and the parameter msg3-alpha of 4-step RACH is not configured, alpha=1 is used for pathloss compensation.
Agreements:
· For CA/DC, Msg.A PRACH in PCell has the same power reduction priority as Msg.1 PRACH in PCell.
· FFS: Support of Msg.A in SCell
· FFS: Power reduction priority for Msg.A PUSCH
Agreements:
· For Msg.A Tx beam selection in the same Msg.A transmission instance
· The Msg.A PRACH and Msg.A PUSCH use the same Tx spatial filter (beam).
Agreements:
· For the power ramping component of Msg.A PUSCH, same RRC configured power ramping step size for Msg.A PUSCH and Msg.A PRACH
· FFS whether the power ramping counter is the same or not for Msg.A PRACH and Msg.A PUSCH (to be discussed and decided in RAN1#99)
Agreements:
· Aperiodic CSI report is not included in Msg.A.
Agreements:
· The Msg.B window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Msg.B, and at least one symbol after the last symbol of Msg.A PUSCH.
Agreements:
· For 2-step RACH, no new CORESET for Msg.B is defined.
Agreements:
· e
Agreements:
· UEs in CONNECTED state use UE-specific search space, or common search space to receive the PDCCH associated with Msg.A response and with CRC scrambled by the C-RNTI.
Agreements:
· A UE shall provide HARQ-ACK feedback if it receives a Msg.B that contains a successRAR addressed to this UE.
Agreements:
· For Msg.B downlink transmission with PDCCH addressed to a MsgB-RNTI, the HARQ-ACK response to the downlink transmission can include ACK.
· The UE is not expected to transmit the HARQ-ACK before the TA is applied.
Agreements:
· For a downlink PDSCH transmission with the corresponding PDCCH addressed to C-RNTI in response to a Msg.A with C-RNTI, the HARQ-ACK response to the downlink transmission can include ACK or NACK.
· In case of ACK, if downlink PDSCH includes TA MAC CE and the time alignment timer is not running, the UE is not expected to transmit the PUCCH before the TA is applied.
· A UE can send a NACK only if it time alignment timer is running.
Agreements:
· For each UE, the TPC command of the PUCCH resource containing HARQ feedback for Msg.B is indicated by PDSCH of Msg,B when the corresponding PDCCH is scrambled by MsgB-RNTI.
· The TCP command is 2 bits.
· FFS whether or not have special handling for the first UE or when there is only one UE in the Msg.B PDSCH
Agreements:
· For 2-step RACH, down select from the two alternatives for PUCCH resource set for the Msg.B HARQ-ACK.
· Alt.1: For 2-step RACH uses the PUCCH resource set indicated by pucch-ResourceCommon.
· FFS whether and how to increase the number of resources in a PUCCH resource set
· Alt.2: For 2-step RACH, a separate configuration indicates the PUCCH resource set, if absent use pucch-ResourceCommon.
[bookmark: _Hlk23418423]Agreement:
· For 2-step RACH Msg.B HARQ-ACK, reuse Rel.15 PUCCH resources based on pucch-ResourceCommon.
· No RRC impact
· No additional resources compared with Rel.15
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.
· Alt.1: 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.
· 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.
· FFS: Use 1-bit of reserved DAI instead of CCE start index.
· Alt.3: 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.
· Alt.1: 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.
· Alt.2: A single PDSCH-to-HARQ_feedback timing indicator is used as indicated in the MsgB DCI
· Alt.3: The PDSCH-to-HARQ_feedback timing indicator is determined implicitly
· FFS: Implicit determination rule
· Alt.4: PDSCH-to-HARQ_feedback timing indicator is signalled by the DCI and UE-based offset value indicated in the successRAR.
Agreements:
· The UL grant in Msg.B fallbackRAR for transmitting the Msg.A PUSCH payload in a Msg.3 follows the uplink grant content of the 4-step RAR.
· FFS: Need for “CSI request”.
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