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1. [bookmark: OLE_LINK58][bookmark: OLE_LINK57]Introduction
[bookmark: OLE_LINK99][bookmark: OLE_LINK98]In RAN1#96bis meeting, many agreements of 2-step RACH procedures have been achieved:
	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:
1. 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


2. 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 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:
[bookmark: _Hlk5855601]For the determination of the PUSCH Tx power, further study at least the following components including possible down selection:
3. 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
4. An offset relative to the MsgA PRACH Tx power for the MsgA PUSCH Tx power configured for 2-step RACH.
5. Transmission bandwidth of MsgA PUSCH
6. MsgA PUSCH Transport format (ΔTF). 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
7. Preamble received target power.
8. Pathloss. Further study the following options for further down selection
· Option 4.1: Full pathloss compensation (α = 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.
9. RS resource index for pathloss estimation.
10. 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.
11. Power reduction priority rule in CA/DC
Agreements:
12. 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.
13. MsgA retransmission, if supported, is defined 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: Conditions for MsgA retransmission and relation to fall back.
14. FFS: retransmission of PUSCH only.
15. FFS: retransmission of PRACH only.



In this contribution, we continue to discuss the related topics of 2-step RACH procedure. The main topics of 2-step RACH procedure consists of the power control and other related 2-step RACH procedure issues.
2. MsgA
2.1. Selection of 2-step vs. 4-step RACH
Firstly, it is obvious that any UE (even the UE supporting 2-step RACH) will be allowed to send 4-step RACH. So, the UE shall check the criteria for selecting 2-step RACH before it sends 2-step RACH. 

This section is just to provide the background for later discussion such as power control, transmission counter etc.

There are a number of reasons for having a selection criterion for selecting 2-step RACH. These can be categorized into the following broad categories: 

1. Radio link quality related:
· This is to ensure that reliable detection of both the PRACH and the PUSCH payload can be possible
· Criteria such as RSRP threshold, ReceivedTargetPower threshold etc. fall under this category
· RAN1 should discuss and conclude this aspect.
2. Load balancing (between 2-step vs 4-step RACH):
· This is to ensure there is some way to distribute the UEs between different RACH types so that one RACH type (and hence preamble space used for this RACH type) is not overloaded
· Given that this is a general load balancing mechanism, further discussions should happen in RAN2
3. QoS related:
· 2-step RACH will reduce the latency of overall RACH procedure and hence certain applications will benefit more than others by using 2-step RACH.
· Any control over 2-step RACH based on the QoS characteristics (e.g. based on the logical channel type, network configuration in connected mode etc) fall under this category. 
· Given that this is related mainly to QoS control, further discussions should happen in RAN2.

So, based on the above, the main thing that RAN1 should discuss and conclude is on the first category (i.e. the following questions):

· Is there any need for a specific radio quality criterion for selection of 2-step RACH?
· If the answer to the above question is yes, what should this radio quality criterion be?

For the criterion of radio link quality, the radio quality requirement for PUSCH transmission may be different from the radio quality requirement for preamble, it is possible that the radio link quality can satisfy the preamble transmission but not the PUSCH transmission, and then the power offset between the PUSCH and preamble is used to compensate the performance difference. As the gNB can’t predict the possibility of the PUSCH collision, the transmission power compensation is determined mainly based on the case of no PUSCH collision, the PUSCH collision may slightly degrade the decoding performance of PUSCH, it seems that the criterion of radio link quality such as RSRP threshold, or ReceivedTargetPower threshold is useful to ensure the 2-step RACH used by the UEs in a region where the detection probability of PUSCH is sufficiently high.
 

On the other hand, it should be noted that a fallback procedure exists if the decoding of the PUSCH payload fails and given that the 2-step RACH reuses the Rel-15 preamble format (which is the same as the 4-step RACH preamble), the performance of preamble itself should be independent of whether 2-step RACH or 4-step RACH is chosen. The only difference in performance of preamble itself may come from the load on the preamble (i.e. preamble collision probability). However, this load can be controlled by other means (i.e. this discussion falls under categories 2 and 3 above and is within RAN2 domain). So, given that the preamble performance itself is hence same from physical layer perspective, and given that the fallback procedure would anyway give the same performance as 4-step RACH (from latency perspective), it seems that selecting 2-step RACH always for the initial RA attempt is also a feasible option. 

Based on the above analysis, the following proposal is made:

Proposal 1: 
RAN1 should choose between the following options for RA type selection:
Option 1: UE supporting 2-step RACH always uses 2-step RACH as initial RA attempt
Option 2: A radio quality criterion is signaled for selection of 2-step RACH (down selection between the following criteria should be the next step if option 2 is selected)
· Either a RSRP based criterion or
· TargetReceivedPower based criterion
Note this does not preclude any further criteria (e.g. based on QoS or RACH load etc) being defined by RAN2

Also, the other related question is whether any such criterion for RACH type selection is re-executed at each retransmission attempt. For the similar reasons as above (i.e. the existence of fallback procedure and the fact that preamble performance is similar between 2-step and 4-step RACH), we can conclude  that from RAN1 perspective, there is no need re-execute any RACH type selection criteria again for each retransmission attempt within a given RACH procedure. 

Proposal 2: From RAN1 perspective, there is no need to re-execute the RACH type selection criterion for each retransmission of msgA/msg1 within a given RACH procedure.



2.2. MsgA transmission counter
In Rel-15, the msg1 transmission counter is an individual counter compared with the power ramping counter, the upper limit of the transmission counter is larger or equal to power ramping counter upper limit as the UE may select beam sweeping or UE has the PCMax limitation. The configurable parameter for transmission counter is preambleTransMax.
If the transmission counter is also applied to 2-step RACH, according to the RA type selection criterion, there are two alternatives for the counter design.
· If the RA type selection is based on radio link quality, the RACH type reselection shall be allowed for every retransmission attempt, this means UE can freely switch from the 2-step to 4-step or vice versa. Two different transmission counters for 2-step and 4-step are beneficial for the control of RACH load. Also there are two individual preambleTransMax parameters. 
· If the RA type selection is based on the access category or NW configuration and the selection of RA type is fixed, a single transmission counter is enough.

If the RA type selection is based on the predefined rules, for example, after N times of 2-step RACH attempt failure, UE will be forced back to the 4-step RACH attempt, a single transmission counter and two individual preambleTransMax parameters can be used for this case.
In section 2.1, we propose that there is no need to re-execute the RACH type selection criterion for each retransmission of msgA/msg1 within a given RACH procedure, so two separate transmission counters for 2-step and 4-step are not necessary.

Proposal 3: the new transmission counter for 2-step RACH is not necessary.
2.3. Relation of PRACH resources between 2-step and 4-step RACH
In RAN1#97 meeting, the agreement for the PRACH resources configuration to distinguish between the 2-step and 4-step RACH is: 
	· 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


The gNB could distinguish the RA types whether UE initiates from 2-step CBRA or 4-step CBRA based on the relation of PRACH resources between 2-step and 4-step RACH. 
For option1, gNB could distinguish the RA types by the separate RO time/frequency resources. It is beneficial for gNB to generate the different RA-RNTI for msgB PDCCH scrambling and easy for UE to distinguish the msgB or msg2. The cost is the increase of the RACH overhead.
For option2, gNB could distinguish the RA types by different preamble index groups. For example, one group of preamble indices is for 2-step CBRA and the other group of preamble indices is for 4-step CBRA. In Rel-15 specification, the parameter totalNumberOfRA-Preambles confines the available preamble indices for traditional 4-step CBRA and CFRA are [0~totalNumberOfRA-Preambles-1], and 2-step RACH UE can use the [totalNumberOfRA-Preambles~63] preamble indices except the preambles used for other purposes (e.g. for SI request) if applied. 

Proposal 4: For the shared RO but separate preambles for 2-step RACH and 4-step RACH, the following preamble partitioning could be considered:
· 2-step RACH UE can use the [totalNumberOfRA-Preambles~63] preamble indices except the preambles used for other purposes.

3. MsgB
3.1. MsgA response window
In last RAN2 meeting, an agreement of msgA response window has been achieved:

The start of the msgB reception window is after the PUSCH transmission opportunity of msgA.  

However, the exact point in time at which this window is started is still not decided. In case of legacy 4-step RACH, the RAR window is started at the first PDCCH occasion after the RACH transmission. However, it was also mentioned in RAN2 discussion that a further offset may be needed for the starting point of this window (e.g. to consider the RRC processing delay for decoding the CCCH message included in the msgA and/or the CU/DU front haul delay etc.). Considering the issue of RRC processing delay or CU/DU front haul delay belongs to RAN2 decision, so RAN1 can wait the output of the question of “whether a further offset defined for the start of the msgB monitoring window” from RAN2. However, the other reason to have an offset could be to allow sufficient time for the gNB to decode the PUSCH payload. The RAN1 specific question here is whether there should be such offset and if so, whether this should be configurable. Given that the latency of PUSCH decoding at the gNB physical layer is anyway very low, having a very small offset doesn’t really bring much benefit (e.g. there is no benefit in UE power saving etc. with such small offset). Given this we think there is no need for any additional offset and the msgB window can start at the first PDCCH occasion after the PUSCH transmission opportunity of msgA. 

Proposal 5: From RAN1 perspective, the msgB window shall start at the first PDCCH opportunity after PUSCH payload of msgA.

Another question is regarding the size of msgB window and whether the window size needs to be extended. At least for the case of NR-U, it seems that RA response window for 4-step RACH will be extended. Given that we need to support NR-U for 2-step RACH, any mechanism that is specified to extended RAR window length as agreed under NR-U framework can be reused in 2-step RACH too (at least for unlicensed spectrum case).

Proposal 6: The mechanism designed for NR-U to extend RAR window will be reused for 2-step RACH msgB window too.

4. Power control of 2-step RACH
4.1. Power control of msgA preamble
The agreement on preamble power control of last meeting is:
	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 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.



In Rel-15 RACH procedure, the transmission power of PRACH is determined by: 
· set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP;
· 




 [dBm], is the PRACH target reception power PREAMBLE_RECEIVED_TARGET_POWER provided by higher layers [11, TS 38.321] for the active UL BWP  of carrier  of serving cell .
We can see the related PRACH power control parameters include:
· preambleReceivedTargetPower;
· DELTA_PREAMBLE which is configured from the table in chapter 7.3 of TS38.321，the parameter value depends on the selected preamble format and SCS;
· PREAMBLE_POWER_RAMPING_COUNTER;
· PREAMBLE_POWER_RAMPING_STEP
Option 1 can keep the flexibility of parameters setting. 
For the option 2 in agreement, no any additional system information overhead is needed.
As the 2-step RACH uses the same preamble with the 4-step RACH, there is no real need for 2-step RACH to use the different power control parameters and values like the [DELTA_PREAMBLE; PREAMBLE_POWER_RAMPING_STEP]. 


Regarding the parameter PREAMBLE_POWER_RAMPING_COUNTER, msg1 and msgA share the same format of preamble during the same random access process, only one PREAMBLE_POWER_RAMPING_COUNTER is necessary for the msg1 and msgA in the same process. 
Based on the above analysis, option 2 is more preferable.

Proposal 7: The corresponding power control parameter of 2-step RACH preamble is same as that of 4-step RACH preamble.

4.2. Power control of msgA PUSCH
There are several components related to PUSCH Tx power for future down selection are agreed.
For the power offset definition, two options are listed:
	· 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.


Option 1 is trying to reuse the format of the PUSCH Tx power equation specified in 7.1.1 of 38.213. Furthermore, the option 1.2 is same with the Rel-15 PUSCH Tx power equation, and option 1.1 &1.3 provide more flexibility on the configuration of offset.
Option 2 is trying to directly define the power offset based on the preamble Tx power. However some additional factors should be considered, for example, DELTA_PREAMBLE ,(1-α)*pathloss，and bandwidth difference between PRACH and PUSCH.
It is natural to reuse the current specification way to express the offset. Then the offset relative to the preamble received target power is preferred. And to keep the configuration flexibility, the individual offset can be configured for 2-step RACH. If the individual offset for 2-step RACH is absent in system information, release15 delta_preamble_msg3 could be reused.

Proposal 8: An offset relative to the preamble received target power can be configured for 2-step RACH msgA PUSCH. If the offset parameter is absent, the parameter delta_preamble_msg3 of 4-step RACH is used.

For msgA PUSCH Transport format (ΔTF), two options were discussed:
	· Option 2.1: deltaMCS configured for 2-step separate from 4-step
· Option 2.2: reuse deltaMCS of 4-step RACH


In Rel-15 specification, the ΔTF is defined as: 









 for  and  for  where  is provided by deltaMCS for each UL BWP  of each carrier  and serving cell . If the PUSCH transmission is over more than one layer [6, TS 38.214], .
As deltaMCS is a UE specific parameter in a specific BWP, if UE is in IDLE state, the parameter is not known by UE, and ΔTF always equal to 0. The question is whether we need the deltaMCS to be the common parameter for UE in IDLE state. 
If the payload has the normal size of 56/72bits, ΔTF =0 doesn’t highly affect the performance of power control. If the payload is much larger than 56/72bits and random access is triggered in RRC_CONNECTED state, the deltaMCS is valid and known by UE and the ΔTF may be helpful to the PUSCH Tx power control. Anyway, it seems that the deltaMCS and ΔTF of 4-step RACH could be reused in 2-step RACH.

Proposal 9: The deltaMCS and ΔTF of 4-step RACH are reused.

For pathloss compensation, three options are discussed:
	· Option 4.1: Full pathloss compensation (α = 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.



In Rel-15 specification, related to random access, α is a value of msg3-Alpha, when provided. As msg3-Alpha is also a UE specific parameter in a specific BWP, if UE is in IDLE/INACTIVE state, the msg3-Alpha is not known by UE and the actual α is 1, it means full pathloss compensation in IDLE state. If UE is in RRC_CONNECTED state, msg3-Alpha could be used when provided.
As the msgA payload may have the same size with msg3 in IDLE state according to RAN2 discussion result, the pathloss compensation coefficient can be the same as that of 4-step RACH.

Proposal 10: The pathloss compensation coefficient of 2-step RACH msgA PUSCH is same as that of 4-step RACH msg3, i.e. reuses msg3-alpha when provided, otherwise alpha=1.

4.3. Power control of msgA retransmission
In last meeting agreement, the msgA retransmission is defined as the retransmission of MsgA PRACH (with a re-selection of preamble) and MsgA PUSCH.
	MsgA retransmission, if supported, is defined 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: Conditions for MsgA retransmission and relation to fall back.
FFS: retransmission of PUSCH only.
FFS: retransmission of PRACH only.



In section 4.1, we proposed that the corresponding power control parameter of 2-step RACH preamble follows that of 4-step RACH preamble, the parameters include the Preamble_Power_Ramping_Step.
And for the power control of msgA retransmission, it is reasonable that the legacy preamble power ramping or beam switch procedure can be reused for the preamble in msgA transmission. Furthermore, the power offset between the preamble and PUSCH is kept to guarantee the PUSCH receiving quality, so msgA PUSCH should also do power ramping on the same spatial filter(beam) or hang up the power ramping counter when PUSCH Tx beam is switched.
Proposal 11: Legacy preamble power ramping or beam switch procedure is reused for preamble in msgA transmission.
Proposal 12: When re-transmitting msgA PUSCH on the same spatial filter (beam), UE should ramp up the transmission power of the msgA PUSCH.
Proposal 13: If UE conducts uplink beam switching during a retransmission of msgA, there is no power ramping on msgA PUSCH.


Also, we have two options agreed on the total power ramp-up for MsgA PUSCH Tx:
	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.



If the power ramping step of PUSCH is different with the ramping step of PRACH and individually configured, option 6.1 is more suitable for msgA PUSCH. The reason or use case for setting the different power ramping step of PUSCH with preamble power ramping step of PRACH still need study. We can consider that msgA PUSCH Power ramping step could be used if configured, but if absent, Preamble Power Ramping step is reused.
If the Tx beam of the PUSCH can’t always keep same with the associated PRACH Tx beam, for example, the Tx beam is decided by UE itself, it is better to have individual counter of power ramping for PUSCH and option 6.1 is preferable.
Option 6.2 implies the power ramping step of PRACH and PUSCH are same, the merit of this option is that it doesn’t need additional signaling overhead.
Actually option 6.1 includes option 6.2 from high level, if some conditions can meet, option 6.1 will fall back to option 6.2. It depends on the power ramping step of PUSCH, Tx beam of the PUSCH and etc. 
For option 6.1 and 6.2, if below three conditions are all satisfied, the two options are the same.
Conditions:
1) The power ramping step of PRACH and PUSCH are same.
2) The Tx beam of the PUSCH are always same as the associated PRACH Tx beam.
3) Only 2-step RACH is permitted, no Msg1 transmission.

Proposal 14: For msgA PUSCH, PUSCH_Power_Ramping_Step could be used if configured, but if absent, Preamble_Power_Ramping_Step is reused.

5. MsgA Tx beams
In RAN1#96bis meeting, an agreement of msgA Tx beams is achieved:
	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.



The options discuss whether the PRACH and PUSCH of msgA should be the same or not.
It is not clear that the option selected would be applied for the first transmission and retransmission of msgA. From the description of the agreement, the msgA Tx beam selection doesn’t preclude the retransmission of msgA. This need confirmation.

Proposal 15: The same msgA beam selection criterion could be used for first transmission and retransmission.

For the three options, to keep the minimum impact to specification, option 2 is preferable. For less gNB processing latency, option 1 is beneficial to avoid re-searching of the PUSCH Rx beam when msgA PRACH and msgA PUSCH use the same Tx spatial beam. Either option 1 or option 2 can be considered.

Proposal 16: For MsgA Tx beam selection, these two options could be considered for further down selection:
· 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.

When UE retransmits the msgA, the PRACH associated SSB may change when UE monitors the RSRP of SSB. Then the Tx beam of msgA may also change according to the beam correspondence. Whether UE performs UL beam switching during retransmissions of msgA PRACH and msgA PUSCH is up to UE implementation and which beam UE switches to is also up to UE implementation. The PRACH and PUSCH beam switching can be separately processed if the same Tx beam of msgA PRACH and msgA PUSCH is not mandatory.

Proposal 17: Whether UE performs UL beam switching during retransmissions of MsgA PRACH and MsgA PUSCH is up to UE implementation and which beam UE switches to is also up to UE implementation.

6. Conclusions
The following proposals have been made:
Proposal 1: 
RAN1 should choose between the following options for RA type selection:
Option 1: UE supporting 2-step RACH always uses 2-step RACH as initial RA attempt
Option 2: A radio quality criterion is signaled for selection of 2-step RACH (down selection between the following criteria should be the next step if option 2 is selected)
· Either a RSRP based criterion or
· TargetReceivedPower based criterion
Note this does not preclude any further criteria (e.g. based on QoS or RACH load etc.) being defined by RAN2.
Proposal 2: From RAN1 perspective, there is no need to re-execute the RACH type selection criterion for each retransmission of msgA/msg1 within a given RACH procedure.
Proposal 3: the new transmission counter for 2-step RACH is not necessary.
Proposal 4: For the shared RO but separate preambles for 2-step RACH and 4-step RACH, the following preamble partitioning could be considered:
· 2-step RACH UE can use the [totalNumberOfRA-Preambles~63] preamble indices except the preambles used for other purposes.
Proposal 5: From RAN1 perspective, the msgB window shall start at the first PDCCH opportunity after PUSCH payload of msgA.
Proposal 6: The mechanism designed for NR-U to extend RAR window will be reused for 2-step RACH msgB window too.
Proposal 7: The corresponding power control parameter of 2-step RACH preamble is same as that of 4-step RACH preamble.
Proposal 8: An offset relative to the preamble received target power could be configured for 2-step RACH msgA PUSCH. If the offset parameter is absent, the parameter delta_preamble_msg3 of 4-step RACH is used.
Proposal 9: The deltaMCS and ΔTF of 4-step RACH are reused.
Proposal 10: The pathloss compensation coefficient of 2-step RACH msgA PUSCH is same as that of 4-step RACH msg3, i.e. reuses msg3-alpha when provided, otherwise alpha=1.
Proposal 11: Legacy preamble power ramping or beam switch procedure is reused for preamble in msgA transmission.
Proposal 12: When re-transmitting msgA PUSCH on the same spatial filter (beam), UE should ramp up the transmission power of the msgA PUSCH.
Proposal 13: If UE conducts uplink beam switching during a retransmission of msgA, there is no power ramping on msgA PUSCH.
Proposal 14: For msgA PUSCH, PUSCH_Power_Ramping_Step could be used if configured, but if absent, Preamble_Power_Ramping_Step is reused.
Proposal 15: The same msgA beam selection criterion could be used for first transmission and retransmission.
Proposal 16: For MsgA Tx beam selection, these two options could be considered for further down selection:
· 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.
Proposal 17: Whether UE performs UL Beam switching during retransmissions of MsgA PRACH and MsgA PUSCH is up to UE implementation and which beam UE switches to is also up to UE implementation.
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