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1	Introduction
In the last RAN2 meeting, RAN2 agreed to the following agreements/working assumptions on the following UP impact for NR operation up to 71GHz:
· #4: RA-RNTI/MsgB-RNTI issue for 480kHz SCS and 960kHz SCS can wait further for RAN1 conclusion.
· #3: FFS whether UE capability is needed to address concern on too high L2 buffer size requirement. Companies should bring analysis on this to next meeting.

RAN1 have also sent RAN2 a LS [2] regarding RAN1 working assumption in 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. RAN1 would like to find out whether there is any issue in using the last spare bit in the MIB.
In this contribution, the above points are further discussed.
2	Discussion
2.1 UP impact	
2.1.1 RACH RA-RNTI/MsgB-RNTI impact
RAN1 have sent RAN2 a LS [1] on this that RAN1 have made an agreement on this as follow:
· 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}
· [bookmark: _Hlk88656111]and 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.

Based on above agreement, for the same RO density per reference slot as for 120 kHz PRACH, the formula for RA-RNTI/MsgB-RNTI calculation can be reused, but t_id shall be determined based on a subcarrier spacing of 120 kHz instead of based on value µ corresponding to SCS 480kHz and 960kHz.

Observation#1: The RA-RNTI and MsgB-RNTI formula in TS38.321 can be reused also for 480kHz and 960kHz except that t_id shall be determined based on a subcarrier spacing of 120 kHz instead of based on value µ corresponding to SCS 480kHz and 960kHz, 

Proposal#1: No change to the RA-RNTI and MsgB-RNTI formula in TS38.321 for SCS480kHz and 960kHz
Proposal#2: The t_id for SCS 480kHz and 960kHz is based on the index of the 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80). The updates for RA-RNTI and MSGB-RNTI are proposed as highlighted in the following, respectively:

Clause 5.1.3:
<<omitted>>
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), 
· 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 {0, 1, 2, 3}, and 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) , 
· 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). 

Clause 5.1.3a:
<<omitted>>
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), 
· 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 {0, 1, 2, 3}, and 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), 
· 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 


2.1.2	L2 buffer size requirement
With the increase in the SCS to 480kHz and 960kHz, the data rate is bound to increase significantly and so does the L2 buffer size requirement. The total L2 buffer size requirement for the UE may even be higher for the CA case with the definition that the lowest SCS will be used for the calculation.
The required total layer 2 buffer size is determined as the maximum total layer 2 buffer size of all the calculated ones for each band combination and the applicable Feature Set combination in the supported MR-DC or NR band combinations. The RLC RTT for NR cell group corresponds to the smallest SCS numerology supported in the band combination and the applicable Feature Set combination.
RAN2 have agreed to keep the L2 buffer size definition as it reflects the upper bound of the L2 buffer size requirement. However, it is FFS on whether to address concern on too high L2 buffer size requirement. The following shows the difference in the L2 buffer size requirement between SCS 120KHz and SCS 960kHz for the single carrier case:
	SCS
	Max data rate (mbps)
{2, 4, 8}
64QAM
	RLC RTT (ms)
	L2 buffer size (mbits)
{2,4,8}
	Increase in L2 buffer size for SCS 960kHz relative to SCS 120kHz

	120
	{2770, 5542, 11082} – from https://5g-tools.com/5g-nr-throughput-calculator/ using BW – 400MHz
	20 (0.02s)
	55.4, 110.84, 221.64
	1

	960
	{16210, 32430,64870} assuming 156PRBs
	20 (0.02s)
	324.2, 648.6, 1297.4
	~6 times



Observation#2: Based on single carrier case, the increase of L2 buffer size from SCS 120kHz to 960kHz is approximately 6 times.
The L2 buffer size requirement for CA or DC case can be more due its used of the RLC RTT of the smallest SCS. For example, with a CA configuration where CC1 is on SCS15kHz while CC2 is on SCS960kHz in comparison to where CC1 is on SCS15kHz while CC2 is on SCS120kHz 
	SCS
	Max data rate (mbps)
8 layers
64QAM
	RLC RTT (ms)
	L2 buffer size (mbits)
8 layers
	Increase in L2 buffer size for SCS 960kHz relative to SCS 120kHz

	15+ 120 
	398+11082 – from https://5g-tools.com/5g-nr-throughput-calculator/ using BW – 50+400MHz
	50 (0.05s)
	574
	1

	15+ 960
	398+64870
	50 (0.05s)
	3263
	~6 times



We understand that requirement on too high L2 buffer size may be a problem from UE implementation point of view and therefore, we are open to having new UE capability if UE is unable to meet the L2 buffer size requirement as specified.
Proposal#3: RAN2 discuss whether UE capability is needed to address concern on too high L2 buffer size requirement. 
2.2	CP Impact
2.2.1	Indication of the QCL 
In the LS from RAN1 [2], RAN1 ask whether RAN2 has any issue of using the spare bit in the MIB IE. 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. 
An alternative to use the only spare bit is to replicate the MIB for FR2-2. This can be done as follow in ASN.1:
– BCCH-BCH-Message 
The BCCH-BCH-Message class is the set of RRC messages that may be sent from the network to the UE via BCH on the BCCH logical channel. 
-- ASN1START 
-- TAG-BCCH-BCH-MESSAGE-START 
 
BCCH-BCH-Message ::=            SEQUENCE { 
    message                         BCCH-BCH-MessageType 
} 
 
BCCH-BCH-MessageType ::=        CHOICE { 
    mib                             MIB, 
messageClassExtension           SEQUENCE {} CHOICE {
    mibFR2-2								MIB-FR2-2
    messageClassExtensionFuture		SEQUENCE {}
} 
 
-- TAG-BCCH-BCH-MESSAGE-STOP 
-- ASN1STOP 
 

[bookmark: _Toc60777102][bookmark: _Toc83740057]–	MIB
The MIB includes the system information transmitted on BCH.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: BCCH
Direction: Network to UE
MIB
-- ASN1START
-- TAG-MIB-START

MIB ::=                             SEQUENCE {
    systemFrameNumber                   BIT STRING (SIZE (6)),
    subCarrierSpacingCommon             ENUMERATED {scs15or60, scs30or120},
    ssb-SubcarrierOffset                INTEGER (0..15),
    dmrs-TypeA-Position                 ENUMERATED {pos2, pos3},
    pdcch-ConfigSIB1                    PDCCH-ConfigSIB1,
    cellBarred                          ENUMERATED {barred, notBarred},
    intraFreqReselection                ENUMERATED {allowed, notAllowed},
    spare                               BIT STRING (SIZE (1))
}

MIB-FR2-2 ::=                             SEQUENCE {
    systemFrameNumber                   BIT STRING (SIZE (6)),
    qcl             					BIT STRING (SIZE (2)),
    ssb-SubcarrierOffset                INTEGER (0..15),
    dmrs-TypeA-Position                 ENUMERATED {pos2, pos3},
    pdcch-ConfigSIB1                    PDCCH-ConfigSIB1,
    cellBarred                          ENUMERATED {barred, notBarred},
    intraFreqReselection                ENUMERATED {allowed, notAllowed},
}


-- TAG-MIB-STOP
-- ASN1STOP

However, defining a new MIB does not help in saving further bits for FR2-2 since all the bits in existing MIB are still needed by FR2-2. Also, even though the spare bit is used for FR2-2, it can still be reused by other band type for other purpose.

Observation#3: Defining a new MIB does not help in saving further bits for FR2-2 since all the bits in existing MIB are still needed by FR2-2. Also, even though the spare bit is used for FR2-2, it can still be reused by other band types (i.e. FR1 and FR2-1) for other purpose.

Proposal#4: Confirm RAN working assumption (from RAN2 perspective) to use the spare bit in the existing MIB for the Q value for FR2-2 and the bit stays spare for FR1/FR2-1. 
Proposal#5: Inform RAN1 of this decision.
4	Conclusion
It is requested that RAN2 agree to the proposals and observations below:
Observation#1: The RA-RNTI and MsgB-RNTI formula in TS38.321 can be reused also for 480kHz and 960kHz except that t_id shall be determined based on a subcarrier spacing of 120 kHz instead of based on value µ corresponding to SCS 480kHz and 960kHz, 

Proposal#1: No change to the RA-RNTI and MsgB-RNTI formula in TS38.321 for SCS480kHz and 960kHz
Proposal#2: The t_id for SCS 480kHz and 960kHz is based on the index of the 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80). The updates for RA-RNTI and MSGB-RNTI are proposed as highlighted in the following, respectively:

Clause 5.1.3:
<<omitted>>
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), 
· 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 {0, 1, 2, 3}, and 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) , 
· 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). 

Clause 5.1.3a:
<<omitted>>
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), 
· 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 {0, 1, 2, 3}, and 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), 
· 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 

Observation#2: Based on single carrier case, the increase of L2 buffer size from SCS 120kHz to 960kHz is approximately 6 times.
Proposal#3: RAN2 discuss whether UE capability is needed to address concern on too high L2 buffer size requirement. 
Observation#3: Defining a new MIB does not help in saving further bits for FR2-2 since all the bits in existing MIB are still needed by FR2-2. Also, even though the spare bit is used for FR2-2, it can still be reused by other band types (i.e. FR1 and FR2-1) for other purpose.

Proposal#4: Confirm RAN working assumption (from RAN2 perspective) to use the spare bit in the existing MIB for the Q value for FR2-2 and the bit stays spare for FR1/FR2-1. 
Proposal#5: Inform RAN1 of this decision.
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