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1 Introduction
During the post RAN2#109 email discussion, there are some open issues for further online discussion. This contribution will provide our view on the following two issues:

· Issue 1: Preamble grouping;
· Issue 2: The RRC configuration for the 2-step RA fallback case.
2 Discussion

2.1 Issue 1: Preamble grouping
· RAN1 Agreement

Based on RAN1 agreements (as indicated in Annex), following observations can be derived from RAN1 agreements:
Observation 1: The preamble grouping can be different for CONNECTED and IDLE/INACTIVE state.
Observation 2: Different MsgA-PUSCH configuration is required for the different preamble grouping in CONNECTED and IDLE/INACTIVE state.
Observation 3: It could be up to 2 MsgA-PUSCH configurations from UE perspective.
· RAN2 RRC Configuration Design
According to current RRC ASN.1 design, 2-step RACH configuration is for each BWP-configuration and includes up to 2 msgA-PUSCH configurations and a single preamble group configuration (msgA-PreambleGrouping field). 
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BWP-UplinkCommon ::= SEQUENCE {
genericParameters BWP,
rach-ConfigCommon SetupRelease RACH-ConfigCommon } OPTIONAL, -- Need M
pusch-ConfigCommon SetupRelease PUSCH-ConfigCommon } OPTIONAL, Need M
pucch-ConfigCommon SetupRelease PUCCH-ConfigCommon } OPTIONAL, -- Need M
rach-ConfigCommonTwoStepRA-r16 SetupRelease RACH-ConfigCommonTwoStepRA-rl6 } OPTIONAL, —-— Need M
msgA-PUSCH-Config-rl6 SetupRelease MsgA-PUSCH-Config-rl6 } OPTIONAL -- Need M





[image: image2.png]MsgA-PUSCH. Confli rl6 SEQUENCE {

msgA-TransformPrecoder-rl6 ENUMERATED {enabled} OPTIONAL, -- Need S
msgA-DataScramblingIndex-rl6 INTEGER (0..1023) OPTIONAL, -- Need S
msgA-DeltaPreamble-rl6 INTEGER (-1..6) OPTIONAL, -- Need S





[image: image3.png]MsgA-PreambleGrouping ::= SEQUENCE {

ra-MsgA-SizeGroupA ENUMERATED {b56, bl44, b208, b256, b282, b480, b640, b800,

bl000, b72, spare6, spare5, spared4, spare3, spare2, sparel} OPTIONAL, -- Need M
messagePowerOffsetGroupB ENUMERATED { minusinfinity, dBO, dB5, dB8, dB10, dB12, dB15, dB18} OPTIOMAL, -- Need M
numberofRA-PreamblesGroupA INTEGER (1..64),
msgA-PUSCH-ResourceIdGroupA MsgA-PUSCH-ResourcelId-rl6,

msgA-PUSCH-ResourceIdGroupB MsgA-PUSCH-ResourcelId-rl6 OPTIONAL -- Need M





For CONNECTED state, if NW wants to configure the different preamble grouping and different MsgA-PUSCH configuration to UE, NW can configure the connected specific configuration via the dedicated RRC Reconfiguration. 
The 2-step RACH configuration is BWP specific. For both initial BWP and non-initial BWP, NW can provide the RACH configuration via dedicated RRC signaling. Therefore, there is no problem for NW to provide the different preamble grouping to CONNECTED UE. 

Observation 4: NW can provide the different preamble grouping configuration to CONNECTED UE of both initial BWP and non-initial BWP via dedicated RRC signaling. 
For the initial BWP, UE may have the 2-step RACH configuration from SIB1 previously when UE is in IDLE/INACTIVE state. Therefore, when UE receives the different RACH configuration on initial BWP in CONNECTED, UE should use the dedicated configuration to override the previous stored configuration. With such UE operation, the max number of MsgA-PUSCH resource number is unnecessary to extend from 2 to 4 in the ASN.1.  
Proposal 1: NW can provide the different 2-step RACH configuration (including preamble grouping and MsgA-PUSCH-resource configuration) to the CONNECTED UE via dedicated RRC signaling. 

Proposal 2: The different 2-step RACH configuration to the CONNECTED UE can be provided on both initial BWP and non-initial BWP. 

Proposal 3: the CONNECTED UE applies the newly configured 2-step RACH configuration to perform 2-step RACH.  

2.2 Issue 2: RRC Configuration for the 2-step RA fallback case
2-step RACH only BWP configuration is supported. In such BWP, UE is only allowed to perform 2-step RA and not perform 4-step RA. For the 2-step RA, if UE receives the fallbackRAR in MsgB, UE will perform Msg3 transmission and monitors contention resolution as the procedure in 4-step RACH, as shown in the  Figure 9.2.6-2 in draft 38.300 CR.  
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Figure 9.2.6-2: Fallback from CBRA with 2-step RA type to 4-step RA type




For the 2-step RA fallback case, since the Msg3 and Msg4/CR handling reuse the 4-step RACH design, the corresponding 4-step configurations listed below should be configured on such 2-step RACH only BWP. 
For ra-ContentionResolutionTimer, according to current ASN.1 structure, it cannot be configured independently from other paramters of 4-step RACH configuration in RACH-ConfigCommon. Therefore, it should be added into the RACH-ConfigCommonTwoStepRA configuration.
	Parameter
	Note

	PUSCH-ConfigCommon 

 >msg3-DeltaPreamble
	∆PREAMBLE_Msg3 in TS 38.213 [6];

Used for Msg3 transmission

	RACH-ConfigCommon 

· ra-ContentionResolutionTimer
	Used for Contention Resolution usage


Proposal 4: For BWP only configured with 2-step RACH, the configuration includes msg3-DeltaPreamble and ra-ContentionResolutionTimer.
Proposal 5: New parameter of ra-ContentionResolutionTimer should be added in RACH-ConfigCommonTwoStepRA, in order to support the fallback case in 2-step RACH only configuration.
3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: NW can provide the different 2-step RACH configuration (including preamble grouping and MsgA-PUSCH-resource configuration) to the CONNECTED UE via dedicated RRC signaling. 

Proposal 2: The different 2-step RACH configuration to the CONNECTED UE can be provided on both initial BWP and non-initial BWP. 

Proposal 3: the CONNECTED UE applies the newly configured 2-step RACH configuration to perform 2-step RACH.  

Proposal 4: For BWP only configured with 2-step RACH, the configuration includes msg3-DeltaPreamble and ra-ContentionResolutionTimer.
Proposal 5: New parameter of ra-ContentionResolutionTimer should be added in RACH-ConfigCommonTwoStepRA, in order to support the fallback case in 2-step RACH only configuration.
4 Annex
Following agreements were reached in RAN1#99 meeting. 
	RAN1#99 Agreements:

· For RRC_CONNECTED state
· Confirm the working assumption that the preamble group based method as defined for RRC_IDLE/INACTIVE state is reused for the indication of multiple configurations.
· The number of msgA PUSCH configuration(s) can be different from that in RRC RRC_IDLE/INACTIVE state.
· PRACH configuration(s) and msgA PUSCH configuration(s) are both cell specific and configured per BWP
· The number of preamble groups for 2-step RACH should be aligned with the number of msgA PUSCH configurations in a BWP
· If the active UL BWP and the initial UL BWP have same SCS and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, 
· The preamble grouping and msgA PUSCH configurations are left to gNB implementation 

· Note: Preamble grouping is configured per UL BWP

· Note: for this overlapped UL BWP it could be up to 4 PUSCH configurations from gNB perspective

· Note: for this overlapped UL BWP it could be up to 2 PUSCH configurations from UE perspective


