
3GPP TSG RAN WG1 #97
R1-1907238
Reno, USA, May 13th – 17th, 2019
Agenda item:
7.2.1.2
Source: 
Motorola Mobility, Lenovo
Title: 
2-step RACH procedure
Document for:
Discussion  
1 Introduction
During RAN1#96bis meeting, the following agreements were made for 2-step RACH procedures [1]: 
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 PUSCH 
	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 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 (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

· Preamble received target power.

· 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.

· 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 ([image: image2.png]


Prampuprequested).
· Option 6.2: from the first to the latest random access MsgA preamble transmission ([image: image4.png]


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 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 this document, we discuss contention resolution and power control in 2-step RACH. 
2 Discussion

2.1 Contention resolution for 2-step RACH
If a RACH occasion is shared for 2-step RACH and 4-step RACH but PRACH preambles are partitioned between 2-step RACH and 4-step RACH, legacy Msg2(s) in 4-step RACH and MsgB(s) in 2-step RACH can be multiplexed in one PDSCH scheduled by a PDCCH with CRC scrambled by the RA-RNTI. A UE can differentiate Msg2 MAC RAR and MsgB MAC RAR based on a preamble ID in a MAC subheader.
To avoid that UEs with preamble collision perform uplink transmissions according to the UL grant indicated in MsgB, it is useful to provide HARQ-ACK feedback information of MsgA PUSCH in RAR. If the acknowledgement is indicated as MsgA PUSCH HARQ-ACK feedback, only a UE which is able to match its identity (C-RNTI or contention resolution ID) with the identity (C-RNTI or contention resolution ID) received in a MAC RAR or an extended MAC RAR will perform uplink transmission according the UL grant indicated in MsgB. If the non-acknowledgement is indicated as MsgA PUSCH HARQ-ACK feedback, TC-RNTI is included in MsgB and the UE falls back to 4-step RACH by retransmitting MsgA PUSCH (similar to Msg3 retransmission) and receiving a PDSCH carrying a contention resolution message.
Proposal 1: Support including HARQ-ACK feedback information of MsgA PUSCH in MsgB for contention resolution in 2-step RACH. 
2.2 Power control in 2-step RACH
Considering that a RACH occasion is shared for 2-step RACH and 4-step RACH, the corresponding power control parameter of 2-step RACH preamble should follow that of 4-step RACH preamble. If the preamble received target power for 2-step RACH is set differently (e.g. higher) from that for 4-step RACH, preamble detection performance for 4-step RACH would negatively be impacted.   

Proposal 2: Power control parameter of 2-step RACH preamble follows that of 4-step RACH preamble.
In LTE and also NR Rel-15, the closed-loop power adjustment state is reset (for loop index l=0) upon receiving the RAR. Further, the UE sets the initial value f(0) of the closed-loop power adjustment state (for l=0) for Msg3 based on the minimum of the total power ramp-up requested by higher layers from the first to the last random access preamble and the “power headroom” to get saturated to Pcmax with taking into account a TPC command received in RAR.
Similarly, in 2-step RACH, the closed-loop power adjustment state (for loop index l=0) needs to be reset whenever MsgA is transmitted. Furthermore, the initial value f(0) for the closed-loop power adjustment state (for l=0) for MsgA PUSCH can be based on the minimum of the total power ramp-up requested by higher layers from the first to the latest random access preamble transmission and the “power headroom” to get saturated to Pcmax without taking into account any previously received TPC command. This can be captured in the following modification of [TS 38.213] Section 7.1.1.

If the UE transmits a MsgA in 2-step RACH procedure on active UL BWP 
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 is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the latest random access preamble transmission for carrier 
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 is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for the MsgA PUSCH transmission on active UL BWP 
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 is the power adjustment of the MsgA PUSCH transmission on active UL BWP 
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Proposal 3: Reset the closed-loop power adjustment state (for loop index l=0), whenever MsgA is transmitted.
Proposal 4: The initial value f(0) for the closed-loop power adjustment state (for l=0) for MsgA PUSCH is based on the total power ramp-up requested by higher layers from the first to the latest random access preamble transmission.
3 Conclusion
In summary, we propose the followings for 2-step RACH procedure:

Proposal 1: Support including HARQ-ACK feedback information of MsgA PUSCH in MsgB for contention resolution in 2-step RACH. 
Proposal 2: Power control parameter of 2-step RACH preamble follows that of 4-step RACH preamble.
Proposal 3: Reset the closed-loop power adjustment state (for loop index l=0), whenever MsgA is transmitted.

Proposal 4: The initial value f(0) for the closed-loop power adjustment state (for l=0) for MsgA PUSCH is based on the total power ramp-up requested by higher layers from the first to the latest random access preamble transmission.
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