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In this contribution, we will share our views on RRC parameters for 52.6 to 71 GHz. Wherein, the latest approved parameters list can be found in [1]. 
Discussion
ra-ResponseWindow-r17 and msgB-ResponseWindow-r17 
In RAN1 #107 e-meeting[2], the following conclusion has been achieved:
Conclusion:
For FR2-2, support the same mechanism as in Rel-16 for extended RAR window for both 4-step and 2-step RACH.
The extended RAR window agreement in RAN2, as the following:

Agreements:
-	From RAN2 point of view it is beneficial to include LSB of SFN in the DCI. The same design is desirable to be used for 2-step RACH. Write LS to RAN1 to ask if there is any feasibility issues.  
-	For NR-U, 2 bits are enough for a maximum of 40ms response windows.  
-	Multiplexing of responses for more than one SFN is not allowed.
-	ra-ContentionResolutionTimer is started regardless of the LBT outcome of msg3 transmission

Agreements 
1 The RA response window is extended up to 40ms for 2-step RACH. 
2 From RAN2 perspective, 2bit LSB of the SFN is included in the DCI scheduling msgB
3	A “fixed” offset is added to the RA-RNTI formula to extend the RA-RNTI space.  The Rapporteur of MAC will included it in the MAC CR.  

From the above agreements and conclusion, it shows that the extended RAR window which is a maximum value of 40ms is supported in FR2-2. Besides, 120KHz, 480KHz and 960KHz SCS are supported in FR2-2, so the ra-ResponseWindow and msgB-ResponseWindow value which unit is slot should be updated. 
For the ra-ResponseWindow, the extended RA response window of 10ms, 20ms,30ms and 40ms should be supported, so the value of {sl240, sl320, sl640, sl960, sl1280, sl1920, sl2560} for SCS 120KHz, 480kz and 960KHz should be updated. For the msgB-ResponseWindow, the extended RA response window for 120KHz has been supported, the the value of {sl640, sl960, sl1280, sl1920, sl2560} for SCS 480kz and 960KHz should be updated, which is shown in Table1
So, the ra-ResponseWindow and msgB-ResponseWindow should be included in the RRC parameters for Rel-17 above 52.6GHz. 
Table1 New RRC parameter for FR2-2
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	SSB and RACH
	
	
	
	
	ra-ResponseWindow-17
	New
	
	
	{sl240, sl320, sl640, sl960，sl1280,sl1920,sl2560.}
	
	
	
	
	Conclusion:
For FR2-2, support the same mechanism as in Rel-16 for extended RAR window for both 4-step and 2-step RACH.


	SSB and RACH
	
	
	
	
	msgB-ResponseWindow-r17
	New
	
	
	{sl640, sl960,sl1280,sl1920,sl2560}
	
	
	
	
	Conclusion:
For FR2-2, support the same mechanism as in Rel-16 for extended RAR window for both 4-step and 2-step RACH.



Proposal 1:The ra-ResponseWindow and msgB-ResponseWindow value should be updated for Rel-17 above 52.6GHz.
Proposal 2:The value of {sl240, sl320, sl640, sl960, sl1280,sl1920,sl2560} should be added for ra-ResponseWindow-17.
Proposal 3:The value of {sl640, sl960,sl1280,sl1920,sl2560} should be added for msgB-ResponseWindow-r17.
Proposal 4: The ra-ResponseWindow-r17 and msgB-ResponseWindow-r17 should be included in the RRC parameters for Rel-17 above 52.6GHz.
msgA-PRACH-RootSequenceIndex-r16
As discussed in section 2.1, it is supported that the same mechanism as in Rel-16 for extended RAR window for both 4-step and 2-step RACH for FR2-2. So the 2 step RACH is supported in FR2-2. The sequence length of 2 step RACH also should be list in the RRC parameter list for the SCS 120KHz,480KHz and 960KHz, which is shown in Table 2.
Table2 New RRC parameter for FR2-2
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	SSB and RACH
	
	
	
	
	msgA-PRACH-RootSequenceIndex-r16
	existing
	
	May not need to change the IE, but need to add in the note on the limitation to be used with SCS. Field description requires updating to capture that L = 139,571,1151 is supported for SCS 120 kHz, L = 1151 is not supported for SCS 480 and 960 kHz and L = 571 is not supported for 960 kHz.
L139,L571 and L1151 sequence are supported for FR2-2.
	
CHOICE { l839                                                 INTEGER (0..837),
        l139                                                 INTEGER (0..137),
        l571                                                 INTEGER (0..569),
        l1151                                                INTEGER (0..1149)}    
	
	RACH-ConfigCommonTwoStepRA-r16


	Cell-specific
	
	Agreement:
•	For initial access and non-initial access use cases, support 120kHz PRACH SCS with sequence length L=571, 1151 (in addition to L=139) for PRACH Formats A1~A3, B1~B4, C0, and C2.
•	For non-initial access use cases, 
o	if 480kHz and/or 960 kHz SSB SCS is agreed to be supported, support 480 and/or 960 kHz PRACH SCS with sequence length L=139 for PRACH Formats A1~A3, B1~B4, C0, and C2, respectively.
	FFS: support of sequence length L = 571, 1151
•	FFS: Support of 480 and/or 960 kHz PRACH SCS for initial access use cases, if 480 and/or 960 kHz SSB SCS is agreed to be supported for initial access.”
Agreement: (RAN1 106-e)
Do not support PRACH length L=571, 1151 for 960kHz PRACH and at least L =1151 for 480kHz PRACH. 



Proposal 5:The msgA-PRACH-RootSequenceIndex-r16 should be included in the RRC parameters for Rel-17 above 52.6GHz.
channelAccessMode2-r17
According to Running RRC CR for 71GHz from RAN2 [3], we can observe that LBT mode is determined as per Cell. Specific IEs are copied as below:
ServingCellConfig ::=               SEQUENCE {
   ......
    channelAccessConfig-r16             SetupRelease { ChannelAccessConfig-r16 }    OPTIONAL    -- Need M
    ]],
    [[
    -- FFS if this could e.g. be ENUMERATED {enabled, disabled} or only enabled
    channelAccessMode2-r17              ENUMERATED {FFS}                  OPTIONAL    -- Need R
    ]]
}


ServingCellConfigCommon ::=         SEQUENCE {
    .....
    ]],
    [[
    -- FFS: whether this could e.g. be ENUMERATED {enabled, disabled} or only enabled
    channelAccessMode2-r17              ENUMERATED {FFS}                                                    OPTIONAL, -- Cond FR2-2
    discoveryBurstWindowLength-r17      ENUMERATED {ms0dot125, ms0dot25, ms0dot5, ms0dot75, ms1, ms1dot25}    OPTIONAL -- Need R
    ]]
}

ServingCellConfigCommonSIB ::=      SEQUENCE {
    
    ]],
    [[
    -- FFS: whether this could e.g. be ENUMERATED {enabled, disabled} or only enabled
    channelAccessMode2-r17              ENUMERATED {FFS}                                            OPTIONAL, -- Cond FR2-2
    discoveryBurstWindowLength-r17      ENUMERATED {ms0dot125, ms0dot25, ms0dot5, ms0dot75, ms1, ms1dot25}    OPTIONAL -- Need R
    ]]
}

Besides, for the default value of the parameter “channelAccessMode2-r17”, we think that LBT and No LBT should be configured, not only for No LBT configuration. Wherein, in value range column, LBT mode is represented by “enabled”, while No LBT mode is represented by “disabled”. Further, the parameter “channelAccessMode2-r17” is an optional property. If it is not configured, we need to further consider what the default LBT type is.
Table 3 The updated RRC parameters list on LBT mode and LBT mode
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	Channel access
	
	
	FFS. For cell-specific configuration

ServingCellConfigCommon,
ServingCellConfigCommonSIB
	
	LBT-Mode
channelAccessMode2-r17
	New
	
	To switch between LBT and no-LBT mode
	FFS
ENUMERATERD {enabled, disabled}
Note: 
enabled represents LBT mode;
Disabled represents NO LBT mode
	
	Per cell
	Cell-specific
	
	Agreement:
For regions where LBT is not mandated, gNB should indicate to the UE this gNB-UE connection is operating in LBT mode or no-LBT mode
• Support both cell specific (common for all UEs in a cell as part of system information or dedicated RRC signalling or both) and UE specific (can be different for different UEs in a cell as part of UE-specific RRC configuration) gNB indication
Conclusion  (RAN1 #106bis e-meeting):
There is no consensus to support per beam LBT mode or no-LBT mode UE specific gNB indication.

	Channel access
	
	
	FFS. For UE-specific configuration

ServingCellConfig,
ServingCellConfigCommonSIB
	
	
LBT-Mode
channelAccessMode2-r17
	New
	
	To switch between LBT and no-LBT mode
	FFS
ENUMERATERD {enabled, disabled}

Note: 
enabled represents LBT mode;
Disabled represents NO LBT mode
	
	Per cell
	UE-specific
	
	Agreement:
For regions where LBT is not mandated, gNB should indicate to the UE this gNB-UE connection is operating in LBT mode or no-LBT mode
• Support both cell specific (common for all UEs in a cell as part of system information or dedicated RRC signalling or both) and UE specific (can be different for different UEs in a cell as part of UE-specific RRC configuration) gNB indication
Conclusion  (RAN1 #106bis e-meeting):
There is no consensus to support per beam LBT mode or no-LBT mode UE specific gNB indication.


Proposal 6: Adopt the above updated RRC parameters list on LBT mode and LBT mode for Rel-17 above 52.6GHz.
numberOfHARQ-BundlingGroups
According to the the following agreement on time domain bundling of type 2 HARQ-ACK codebook in RAN1 #107 e-meeting, a new RRC parameter, e.g., numberOfHARQ-BundlingGroups has been introduced. But it was not captured in the latest RRC parameters list. Therefore, we think that the RRC parameter, e.g., numberOfHARQ-BundlingGroups should be added in the RRC parameters list.
	Agreement
For multi-PDSCH scheduling with a single DCI
·  Introduce a new RRC parameter, e.g., numberOfHARQ-BundlingGroups, to configure the number of HARQ bundling groups with value range {1, 2, 4} for type-2 HARQ-ACK codebook per serving cell.
· If the RRC parameter is not configured for a serving cell, time domain bundling for type-2 HARQ-ACK codebook is not enabled for the serving cell.
· The maximum number of PDSCHs allocated to each bundling group is ceil(NPDSCH,MAX/NHBG) where NHBG is the number of bundling groups configured by numberOfHARQ-BundlingGroups for a serving cell and NPDSCH,MAX is the maximum configured number of PDSCHs for the serving cell.
· The PDSCHs corresponding to [configured or valid] SLIVs in a TDRA row index indicated by multi-PDSCH scheduling DCI are allocated to the bundling groups, e.g., if NHBG =4, NPDSCH,MAX =8, and 5 PDSCHs are scheduled, then 2/1/1/1 PDSCHs are assigned to each group, by reusing CBG grouping method.
·  For a group that is empty or is filled with only invalid PDSCH(s), HARQ-ACK bits for the bundling group is set to NACK (same principle as when no time bundling configured)
·  Logical AND operation is applied to across all valid PDSCHs within the same bundling group to generate 1 HARQ-ACK bit per group, at least for 1-TB case
· If the number of HARQ bundling groups is configured as 1 for a serving cell, HARQ-ACK bits corresponding to any DCI for the serving cell belong to the first sub-codebook.
· [bookmark: _GoBack]At least for 1-TB case, if the number of HARQ bundling groups is configured as larger than 1 for a serving cell, HARQ-ACK bits corresponding to multi-PDSCH scheduling case (which implies a multi-PDSCH DCI schedules more than one PDSCH) for the serving cell belong to the second sub-codebook,
·  Where the number of HARQ-ACK bits corresponding to a multi-PDSCH DCI is determined based on the maximum of Q value across all serving cells within the same PUCCH cell group, and Q=maximum configured number of PDSCHs for a cell without numberOfHARQ-BundlingGroups configured or Q=number of configured HARQ bundling groups for a cell with numberOfHARQ-BundlingGroups configured



Table 4: A new added RRC parameters on time domain bundling of type 2 HARQ-ACK codebook
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	HARQ/Scheduling
	
	
	
	
	numberOfHARQ-BundlingGroups-r17
	New
	
	For multi-PDSCH scheduling with a single DCI, configure the number of HARQ bundling groups for type-2 HARQ-ACK codebook per serving cell.

	 value range {1, 2, 4}
	
	
	
	
	Agreement
For multi-PDSCH scheduling with a single DCI
Introduce a new RRC parameter, e.g., numberOfHARQ-BundlingGroups, to configure the number of HARQ bundling groups with value range {1, 2, 4} for type-2 HARQ-ACK codebook per serving cell.
....



Proposal 7: Capture the missing RRC parameters “numberOfHARQ-BundlingGroups-r17” in RRC parameters list for Rel-17 above 52.6GHz.
Conclusion
In this contribution, we share some our views on RRC parameters for 52.6 GHz to 71GHz and provide the following proposals:
Proposal 1:The ra-ResponseWindow and msgB-ResponseWindow value should be updated for Rel-17 above 52.6GHz.
Proposal 2:The value of {sl240, sl320, sl640, sl960, sl1280,sl1920,sl2560} should be added for ra-ResponseWindow-17.
Proposal 3:The value of {sl640, sl960,sl1280,sl1920,sl2560} should be added for msgB-ResponseWindow-r17.
Proposal 4: The ra-ResponseWindow-r17 and msgB-ResponseWindow-r17 should be included in the RRC parameters for Rel-17 above 52.6GHz.
Proposal 5:The msgA-PRACH-RootSequenceIndex-r16 should be included in the RRC parameters for Rel-17 above 52.6GHz.
Proposal 6: Adopt the above updated RRC parameters list on LBT mode and LBT mode for Rel-17 above 52.6GHz.
Proposal 7: Capture the missing RRC parameters “numberOfHARQ-BundlingGroups-r17” in RRC parameters list for Rel-17 above 52.6GHz.
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