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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:
· 1: Wait for RAN1 to progress on the calculation of RA-RNTI/MsgB-RNTI issue 
· 6: Depending on whether RAN1 introduces new SCS for data channels, RAN2 will capture the RLC RTT vales for SCS480kHz and 960kHz in the TS38.306 table on RLC RTT for NR cell group per SCS. FFS on the values (wait for RAN1 progress on L1 processing latency)
· Wait for RAN1 before discussing L2 buffer size to see if we get prohibitively large buffer sizes. 

In this contribution, the above points are further discussed.
2	Discussion
2.1	RLC RTT values for SCS480kHz and 960kHz
RAN1 has agreed that the L1 processing delay for SCS480kHz and 960kHz follow at least the SCS120kHz as follow:
	Agreement:
For NR operation with 480 and 960 kHz SCS, adopt at least the values of N1, N2 and N3 as in the following tables for single and multi-PDSCH/PUSCH scheduling.
· Note: N1/N2 applies to any PDSCH/PUSCH for multi-PDSCH/PUSCH scheduling
· RAN1 to study (until RAN1#106b-e) and possibly introduce smaller values considering at least the following factors
· PDCCH monitoring capability
· Mix numerology scheduling
· Multi-PDSCH/PUSCH scheduling
· Cross-carrier scheduling
· Note: The decision for the number of HARQ processes should take this agreement into account.
Table 2-2.1 PDSCH processing time arrange for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
	dmrs-AdditionalPosition ≠ pos0 in 
DMRS-DownlinkConfig in either of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
or if the higher layer parameter is not configured

	3 (120 kHz)
	20
	24

	5 (480 kHz)
	80
		96

	6 (960 kHz)
	160
	192



Table 2-2.2 PUSCH preparation time for PUSCH timing capability 1
	

	PUSCH preparation time N2 [symbols]

	3 (120 kHz)
	36

	5 (480 kHz)
	144 

	6 (960 kHz)
	288



Table 2-2.3 Minimum gap between the second detected DCI and the beginning of the first PUCCH resources
	

	HARQ-ACK multiplexing timeline N3 [symbols]

	3 (120 kHz)
	20

	5 (480 kHz)
	80

	6 (960 kHz)
	160






Based on the above, the upper bound of HARQ RTT for SCS480 and 960 will be the same as SCS120 with the agreement from RAN1 as shown in the following table (the detailed calculation is described in Annex). 
	[image: ]
	SCS [kHz]
	PDSCH decoding time N1 [symbols]
	PUSCH duration + 
2 * UE processing time [symbols]
	HARQ RTT Calculated [slots]
	HARQ RTT RRC [slots]
	HARQ RTT [ms]

	0
	15
	8
	17
	3
	4
	4

	1
	30
	10
	21
	3
	4
	2

	2
	60
	17
	35
	4
	4
	1

	3
	120
	20
	41
	4
	4
	0.5

	5
	480
	80
	161
	13
	16 (can be signalled)
	0.5

	6
	960
	160
	321
	24
	32 (increased by RAN1)
	0.5



Hence the relative RLC RTT for SCS480 and 960 will also be the same as SCS120 (i.e. 20ms) since the HARQ RTT and L1 processing latency is the same as SCS120. Even if RAN1 introduced smaller L1 processing delay for SCS480kHz and 960kHz, the upper bound of the RLC RTT should still be used for SCS480kHz and 960kHz since it is used for calculating the L2 buffer size requirement.
Proposal#1: Introduce the RLC RTT vales for SCS480kHz and 960kHz as 20ms and captured in the table:
Table 4.1.4-1: RLC RTT for NR cell group per SCS
	SCS (KHz)
	RLC RTT (ms)

	15KHz
	50

	30KHz
	40

	60KHz
	30

	120KHz
	20

	480KHz
	20

	960KHz
	20



2.2	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.
We prefer not to change the L2 buffer size definition as it truly reflects the upper bound of the L2 buffer size requirement. Furthermore, changing the definition does not change the fact of the increase of the L2 buffer size requirement for single connectivity (note that RAN1 has agreed that L1 processing delay for SCS480k and 960kmay stay at least the same as SCS120k). However, we understand that requirement on too high L2 buffer size would 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#2: Keep the L2 buffer size definition as it reflects the upper bound of the L2 buffer size requirement.
Proposal#3: RAN2 discuss whether UE capability is needed to address concern on too high L2 buffer size requirement. 
2.3	RACH RA-RNTI/MsgB-RNTI impact
In the existing RA-RNTI calculation:
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], 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 issue is that t_id range is increased from 80 to 640 for the case of 960kHz SCS.  With this, the maximum value of RA-RNTI is 143360, which is greater than 16-bit RNTI range.  RAN1 is also discussing the RO configuration for SCS 480kHz and 960kHz. One of the options (Option 1) is to use reference slot duration corresponds to 60kHz SCS. With this option, the number of ROs are not increased for SCS 480kHz and 960kHz, they will be the same as 1 or 2 RO within 1 slot of SCS 60kHz and the additional slots can be truncated and thus fit within the existing RA-RNTI space. The change is to update the RA-RNTI calculation.  The same can be applied also for MsgB-RNTI.
Agreement:
For 480kHz and 960kHz PRACH, 
· Down-select among option 1 and 2
· Option 1) The reference slot duration corresponds to 60 kHz SCS. A PRACH slot index, [image: ] , corresponds to one of the starting 480/960 kHz PRACH slots within the reference slot.
· FFS: supported values of the starting PRACH slot index [image: ] within reference slot and whether or not the ROs for a given PRACH configuration can span more than one PRACH slot if gaps between consecutive ROs are supported for LBT and/or beam switching purposes
· Option 2) Each 120kHz RO corresponds to 4 and 8 candidate RO positions for 480kHz and 960kHz PRACH, respectively. Information about the number and locations of 480/960kHz candidate RO(s) are configured or pre-selected within each 120kHz RO. The reference 120kHz RO is determined by the current PRACH configuration method in Rel-15/16 specification.

Since RAN1 is discussing both the RO configuration and RA-RNTI/MsgB-RNTI together, it would be good to follow the RAN1 conclusion on this.  Our understanding is that RAN1 had not made any agreement in RAN1#106b-e meeting on the RA-RNTI overflow issue.
Observation#1: RAN1 is discussing both the RO configuration and RA-RNTI/MsgB-RNTI together for 480kHz and 960KHz SCS.
Proposal#4: RA-RNTI/MsgB-RNTI overflow issue for 480kHz SCS and 960kHz SCS can wait for further RAN1 progress.
4	Conclusion
It is requested that RAN2 agree to the proposals and observations below:
Proposal#1: Introduce the RLC RTT vales for SCS480kHz and 960kHz as 20ms and captured in the table:
Table 4.1.4-1: RLC RTT for NR cell group per SCS
	SCS (KHz)
	RLC RTT (ms)

	15KHz
	50

	30KHz
	40

	60KHz
	30

	120KHz
	20

	480KHz
	20

	960KHz
	20



Proposal#2: Keep the L2 buffer size definition as it reflects the upper bound of the L2 buffer size requirement.
Proposal#3: RAN2 discuss whether UE capability is needed to address concern on too high L2 buffer size requirement. 
Observation#1: RAN1 is discussing both the RO configuration and RA-RNTI/MsgB-RNTI together for 480kHz and 960KHz SCS.
Proposal#4: RA-RNTI/MsgB-RNTI issue for 480kHz SCS and 960kHz SCS can wait further for RAN1 conclusion.
5	Annex
HARQ RTT can be calculated below:
HARQ RTT [in slot] = 1 slot (PDCCH+PDSCH) + the minimum number of slots covering (PUCCH duration + 2 * UE processing time)
Take 15 kHz SCS numerology ([image: ]) as an example. Given that PUCCH duration + 2 * UE processing time = 1 + 2 * 8 = 17 symbols, then two slots (28 OFDM symbols) are needed to cover 17 OFDM symbols. Therefore HARQ RTT = 3 slots. It should be noted that although it is assumed that additional PDSCH DMRS is not configured, the processing time in Table 3 below can also accommodate the processing time when additional PDSCH DMRS is configured except for 120 kHz SCS numerology. In addition, there are also time allowed for timing advance. In Table below, column “HARQ RTT Calculated [slots]” is based on the values calculated in this Annex, while column “HARQ RTT RRC [slots]” is the value rounded to the allowed RRC signalling IE nrofHARQ-ProcessesForPDSCH. Since 3 HARQ processes cannot be signalled, 4 HARQ processes are used for HARQ RTT. Column “HARQ RTT [ms]” is calcualted based on column “HARQ RTT RRC [slots]”.
[bookmark: Table_HARQRTT]Table: HARQ RTT for L2 buffer size calculation

	[image: ]
	SCS [kHz]
	PDSCH decoding time N1 [symbols]
	PUSCH duration + 
2 * UE processing time [symbols]
	HARQ RTT Calculated [slots]
	HARQ RTT RRC [slots]
	HARQ RTT [ms]

	0
	15
	8
	17
	3
	4
	4

	1
	30
	10
	21
	3
	4
	2

	2
	60
	17
	35
	4
	4
	1

	3
	120
	20
	41
	4
	4
	0.5

	5
	480
	80
	161
	13
	16 (can be signalled)
	0.5

	6
	960
	160
	321
	24
	32 (increased by RAN1)
	0.5



image1.wmf
m


oleObject1.bin

oleObject2.bin

oleObject3.bin

image2.png




image3.png




image4.png




image5.png




