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Introduction
In the current running CR[1][2], there are still some contents that need to be captured in the TS 38.331 and TS 38.321 according to RAN1’s LS[3][4],  RAN1’s agreement[5] and RAN2’s agreements[6]. Moreover, we will discuss whether spare bit in MIB may be used according to RAN1’s LS[7]. In the following, we will discuss them and provide our views. 
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 RRC parameter
Missing SCS field description
In the running RRC CR for 71GHz[2],  SCS of 480kHz and 960kHz has been captured as followed.
SubcarrierSpacing ::=               ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, kHz480-r17, kHz960-r17, spare1}
And the field descriptions related to SCS for FR2-2 have also be captured, an example is shown as below:
	MeasIdleConfig field descriptions

	ssbSubcarrierSpacing
Indicates subcarrier spacing of SSB. 
Only the following values are applicable depending on the used frequency:
FR1:    15 or 30 kHz
FR2-1: 120 or 240 kHz 
FR2-2: 120, 480, or 960 kHz


It is noted that there are still some field descriptions related to SCS as shown in Table 1 need to be added, such as SSB SCS.
Table 1 SCS which field description needs to be added 
	Parameter Position 
	Comment

	RRCRelease->redirectedCarrierInfo->nr->ssbSubcarrierSpacing
	Since SCS of 120, 480 and 960kHz have been supported for SSB, the corresponding field description for these SCS should be added

	SIB4 ->InterFreqCarrierFreqInfo->ssbSubcarrierSpacing
	

	MeasObjectNR->ssbSubcarrierSpacing
	

	SRS-Config->srs-PosResourceToAddModList-r16->spatialRelationInfoPos-r16->ssb-Ncell-r16->ssb-Configuration-r16 ->ssbSubcarrierSpacing-r16
	

	MeasObjectCLI-r16->srs-ResourceConfig-r16->srs-SCS-r16
	There is no frequency usage restriction, so it may also be used for FR2-2

	MeasObjectCLI-r16->rssi-ResourceConfig-r16->rssi-SCS-r16
	

	RateMatchPattern->subcarrierSpacing
	

	CSI-RS-ResourceConfigMobility->subcarrierSpacing
	It is similar to SCS of BWP, so SCS for FR2-2 should also be added


Proposal 1: The field descriptions related to SCS used for FR2-2 mentioned in above Table 1 should be added.
HARQ bundling
According to the consolidated higher layers parameter list for Rel-17 NR[8] from RAN1, the parameter ‘enableTimeDomainHARQ-BundlingType1-r17’ as shown in figure 1 is used to enable time domain bundling operation for type-1 HARQ ACK codebook per serving cell, which should be captured in TS 38.331. However, we find it is not handled in the running RRC CR yet.
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Figure 1 enableTimeDomainHARQ-BundlingType1-r17 explanation from RAN1
Proposal 2: The parameter ‘enableTimeDomainHARQ-BundlingType1-r17’ should be captured in TS 38.331 running CR according to the consolidated higher layers parameter list from RAN1.
Multiple PDSCH
In RRC running CR[2], the parameter pdsch-TimeDomainAllocationListForMultiPDSCH-r17 is defined as shown in figure 2, but maxNrofMultiplePDSCHs-r17 within it is not defined.
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Figure 2 Multiple PDSCH definition
According to RAN1’s agreements below, the maximum number of PDSCH that can be scheduled with a single DCI is 8 for SCS of 120, 480 and 960kHz, so maxNrofMultiplePDSCHs-r17 in figure 2 should be defined as 8.
	Agreement:
· The maximum number of PDSCHs/PUSCHs that can be scheduled with a single DCI in Rel-17 is 8 for SCS of 120, 480 and 960 kHz.
Agreement
· The maximum number of PDSCHs that can be scheduled with a single DCI in Rel-17 is also 8 when 2 TB is enabled or when 2 TB is scheduled, for SCS of 120, 480 and 960 kHz.
· Note: This is to handle FFS (the maximum number of PDSCHs when 2 TB is enabled or when 2 TB is scheduled) in previous agreement in RAN1#106bis-e.


Proposal 3: According to RAN1’s agreement, maxNrofMultiplePDSCHs-r17 is defined as 8, which should be captured in TS 38.331.
RAR window/MSGB window
In RAN1 #107[5], the following conclusion was reached regarding extended RAR window for both 4-step and 2-step RACH.
	Conclusion:
For FR2-2, support the same mechanism as in Rel-16 for extended RAR window for both 4-step and 2-step RACH.


As we know, for 2-step RACH and 4-step RACH, the maximum value of RAR window and MSGB window is extended up to 40ms. For 4-step RACH, the motivation of extending RAR window is from LBT impact. Since Rel-16 NR-U is only for 5GHz and 6GHz band, so up to 60kHz SCS is considered to define RAR window for the maximum 40ms expansion. For 2-step RACH, since it can be used for licensed band and unlicensed band, up to 120kHz SCS is considered to define MSGB window for the maximum 40ms expansion. According to the conclusion from RAN1, the same mechanism as in Rel-16 for extended RAR window for both 4-step and 2-step RACH is supported for FR2-2. Since high SCSs, such as 480kHz and 960kHz, are supported, considering the maximum 40ms window, new values should be defined for FR2-2.
For 4-step RACH, only 10ms RAR window size is defined for 120kHz in the current specification, so some expansion values up to 40ms should be defined due to 120kHz has been supported for 60GHz band. Besides 120kHz, RAR window size for up to 40ms for SCS of 480kHz and 960kHz should also be defined. In Table 2 below, some values are given for 120, 480 and 960kHz SCS.
Table 2 RAR window size in slot unit for 120/480/960kHz SCS
	SCS of DL BWP(kHz)
	RAR window size in slot unit for 10/20/30/40ms

	120
	sl80/sl160/sl240/sl320

	480
	sl320/sl640/sl960/sl1280

	960
	sl640/sl1280/sl1920/sl2560


Based on the above table, for 4-step RACH, new parameter for RAR window should be defined as below.
RACH-ConfigGeneric ::=              SEQUENCE {
    prach-ConfigurationIndex        INTEGER (0..255),
    ...,
    ra-ResponseWindow               ENUMERATED {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80},
    ...,
    ra-ResponseWindow-v1610         ENUMERATED { sl60, sl160}              OPTIONAL, -- Need R
prach-ConfigurationIndex-v1610  INTEGER (256..262)                     OPTIONAL,  -- Need R
ra-ResponseWindow-r17            ENUMERATED {sl240, sl320, sl640, sl960, sl1280, sl1920, sl2560} OPTIONAL  -- Need R

}
Proposal 4: For shared spectrum in FR2-2, a new parameter ra-ResponseWindow-r17 should be defined for 4-step RACH.
For 2-step RACH, since MSGB window size for up to 120kHz SCS has been defined in the current specification, only some values for SCS of 480kHz and 960kHz in Table 3 above need to be added. The corresponding new parameter may be defined as below for FR2-2.
RACH-ConfigGenericTwoStepRA-r16 ::=     SEQUENCE {
    msgA-PRACH-ConfigurationIndex-r16       INTEGER (0..262)            OPTIONAL, -- Cond 2StepOnly
    ...,
    msgB-ResponseWindow-r16                 ENUMERATED {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80, sl160, sl320}                  OPTIONAL, -- Cond NoCFRA
preambleTransMax-r16                    ENUMERATED {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200}  OPTIONAL, -- Cond 2StepOnlyNoCFRA
msgB-ResponseWindow-r17                 ENUMERATED {sl640, sl960, sl1280, sl1920, sl2560}    OPTIONAL -- Need R
    ...
}
Proposal 5: For FR2-2, a new parameter msgB-ResponseWindow-r17 should be defined for 2-step RACH.
Spare bit in MIB
In LS[7], RAN2 was asked if any issues of using the ‘spare’ bit contained in MIB IE for purpose of QCL indication were foreseen. The details is as below:
Currently, it is a working assumption in RAN1 that 2 bits will be repurposed in FR2-2 to convey up to 4 values of , a parameter used to derive the QCL assumptions for SSB. The 2 bits identified by RAN1 for usage are ‘subCarrierSpacingCommon’ and ‘spare’ bit contained in the MIB IE. Note that the former can be repurposed since according to WID for FR2-2, the SCS for SS/PBCH block and CORESET0 are the same.
As we know, ‘spare’ bit in MIB is reserved in Rel-15 for RAN2 purpose in future and it should be used for critical issues. Moreover, it has been discussed about whether ‘spare’ bit may be used for QCL indication in Rel-16 NR-U. However, there was no consensus to be reached. Therefore, we do not think the ‘spare’ bit can be used for QCL indication for FR2-2.
Proposal 6: ‘Spare’ bit contained in MIB cannot be used for QCL indication for FR2-2.
 UE capability
In the last RAN2 meeting[6], the following agreements were made.
	#1: The below Rel-15 and Rel-16 UE capabilities will be differentiated for FR2-1 and FR2-2: 
Rel-16 Power saving: maxBW-Preference-r16, maxMIMO-LayerPreference-r16
Rel-16 DCCA: directMCG-SCellActivation-r16, directMCG-SCellActivationResume-r16, directSCG-SCellActivation-r16, directSCG-SCellActivationResume-r16, idleInactiveNR-MeasReport-r16
Rel-15 IMS voice: voiceOverNR, handoverLTE-5GC, handoverInterF, handoverLTE-EPC
FFS if any other UE capabilities will be needed


According to the agreements, for idleInactiveNR-MeasReport-r16, it will be differentiated for FR2-1 and FR2-2, so the corresponding definition for FR2-2 should be defined. In the current running CR, idleInactiveNR-MeasReport-r17 has been reflected in the running CR 38.306[9], but not captured in TS 38.331.
Proposal 7: The UE capability idleInactiveNR-MeasReport-r17 should also be defined in TS 38.331.
 RA-RNTI/MSGB-RNTI
Regarding RA-RNTI and MSGB-RNTI issue for 480 kHz and 960kHz SCS, the following agreements were made in RAN1[5].
	Agreement
· For 480kHz and 960kHz PRACH, reuse the RA-RNTI and MSGB-RNTI formula as FR2 and express the slot indexes t_id based on 120kHz SCS:
· RA-RNTI =1+s_id+14×t_id+14×80×f_id +14×80×8×ul_carrier_id
· MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
· where the subcarrier spacing to determine t_id is based on the value of µ specified in clause 5.3.2 in TS 38.211 [8] for µ = {0, 1, 2, 3}
· for µ = {5, 6}, t_id is the index of the 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80).
· Note: As per previous RAN1 agreement, there is only one 480 or 960 kHz PRACH slot in a 120kHz slot, such that RA-RNTI and MSGB-RNTI does not result in ID collision.


Since RO density of 480 and 960kHz is the same as that of 120kHz, t_id for SCS of 480kHz and 960kHz is considered as the index of the 120 kHz slot in a system frame that contains the PRACH occasion. In this case, there is no ID collision. Considering the variance of t_id, some description should be added in TS 38.321. A possible description is provided in the TP in Annex.
Proposal 8: For RA-RNTI/MSGB-RNTI description, TP in Annex should be adopted.
Conclusion
[bookmark: _Hlk528066018]Based on the discussion in section 2 we observe and propose the following:
Proposal 1: The field descriptions related to SCS used for FR2-2 mentioned in above Table should be added.
Proposal 2: The parameter ‘enableTimeDomainHARQ-BundlingType1-r17’ should be captured in TS 38.331 running CR according to the consolidated higher layers parameter list from RAN1.
Proposal 3: According to RAN1’s agreement, maxNrofMultiplePDSCHs-r17 is defined as 8, which should be captured in TS 38.331.
Proposal 4: For shared spectrum in FR2-2, a new parameter ra-ResponseWindow-r17 should be defined for 4-step RACH.
Proposal 5: For FR2-2, a new parameter msgB-ResponseWindow-r17 should be defined for 2-step RACH.
Proposal 6: ‘Spare’ bit contained in MIB cannot be used for QCL indication for FR2-2.
Proposal 7: The UE capability idleInactiveNR-MeasReport-r17 should also be defined in TS 38.331.
Proposal 8: For RA-RNTI/MSGB-RNTI, TP in Annex should be adopted.
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Annex : Text Proposal
[bookmark: _Toc37296179][bookmark: _Toc52796462][bookmark: _Toc52752000][bookmark: _Toc90287173][bookmark: _Toc46490305]5.1.3 Random Access Preamble transmission
The MAC entity shall, for each Random Access Preamble:
..................................................................................
The RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), for μ = {0, 1, 2, 3}, t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), where the subcarrier spacing to determine t_id is based on the value of μ specified in clause 5.3.2 in TS 38.211 [8], for μ = {5, 6}, t_id is the index of the 120kHz slot in a system frame that contains the PRACH occasion, f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier).
[bookmark: _Toc52796463][bookmark: _Toc37296180][bookmark: _Toc90287174][bookmark: _Toc46490306][bookmark: _Toc52752001]5.1.3a	MSGA transmission
The MAC entity shall, for each MSGA:
............................................................
The MSGB-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed as:
MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), for μ = {0, 1, 2, 3}, t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), where the subcarrier spacing to determine t_id is based on the value of μ specified in clause 5.3.2 in TS 38.211 [8], for μ = {5, 6}, t_id is the index of the 120kHz slot in a system frame that contains the PRACH occasion, f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier). The RA-RNTI is calculated as specified in clause 5.1.3.
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