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For extending NR up to 71 GHz, a WI has been approved by 3GPP TSG RAN Meeting #90 [1]. New numerologies including 480kHz/960kHz were introduced for data transmission in this frequency range. The scope of the WI includes reference signal (RS) enhancement and timeline adaptation-related aspects and supporting enhancements for multi-PDSCH/PUSCH scheduling and HARQ support with a single DCI. 

The RAN1#106bis-e discussed in the first thread of the AI the main timeline values include N1, N2, N3, offsets k0, k1, k2, and CSI computation delay requirement Z1, Z2, Z3 for 480kHz/960kHz SCS. No PTRS enhancement was supported for CP-OFDM or DFT-s-OFDM for FR2-2. For type-1 or type-2 DM-RS, FD-OCC off is supported for 480kHz/960 kHz SCS for rank 1 PDSCH. In the second thread of the AI, the issues covered in RAN1#106bis-e include scheduling multi-PDSCH for 120kHz SCS, handling of collision with semi-static DL/UL/flexible symbol, TDMed PDSCH/PUSCH in a slot, 2 TB transmission, SPS/CG related issues, out-of-order handling, CBG-based transmission, impact of invalid PDSCH on HARQ-ACK feedback, time-domain bundling, type 1/2 HARQ-ACK codebook generation, multi-PUCCH, etc. 
The remaining issues to be discussed in this document include further design details relating to CSI computation delay, Minimum time gap for wake-up and Scell dormancy indication, PDSCH-to-HARQ_feedback timing, TDMed PxSCH operating with m-TRP, the maximum number of PDSCHs for two codewords transmission, maximum gap between PxSCH, out-of-order handling for multi-PxSCH, and HARQ-ACK bit ordering. 

Discussion
Timeline
	From RAN1#106bis-e meeting
Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, CSI computation delay requirement 2 is always applied at least for the case of same SCS operation.
· FFS: whether CSI computation delay requirement 2 is always applied in the case of mixed SCS of PDCCH, CSI-RS and PUSCH.

From RAN1#106-e meeting
Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, only value(s) for CSI computation delay requirement 2 are to be defined.
· FFS: The specific values

From FLS [3] of RAN1#106bis-e meeting
Proposal 1-6a
· For NR operation with 480 kHz and/or 960 kHz SCS, scale the corresponding values of 120 kHz SCS by 4x/8x for 480 kHz and 960 kHz SCS respectively for the following UE timeline parameters for single and multi-PDSCH/PUSCH scheduling to maintain the same absolute time duration as that of 120 kHz SCS in FR2.
· HARQ-ACK information in response to a SPS PDSCH release, N in 38.213 Section 10.2
· HARQ-ACK information in response to a detection of a DCI format 1_1 indicating SCell dormancy, N in 38.213 Section 10.3
· Determination of the resource allocation table to be used for PUSCH, Δ in 38.214 Section 6.1.2.1.1
· UE PDSCH reception preparation time with cross carrier scheduling with different subcarrier spacings for PDCCH and PDSCH, Npdsch in 38.214 Section 5.5
· Application delay of the minimum scheduling offset restriction, Zµ in 38.214 Section 5.3.1
· FFS: Minimum time gap for wake-up and Scell dormancy indication (DCI format 2_6): X in 38.213 Section 10.3 and 38.133 Section 8.2.1.2.7

Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, decide the set of values for PDSCH-to-HARQ_feedback timing indicator field in DCI format 1_0 in RAN1#107-e.
· Option 1: {4, 8, 12, 16, 20, 24, 28, 32} for 480 kHz and {8, 16, 24, 32, 40, 48, 56, 64} for 960 kHz
· Option 2: {7, 8, 9, 10, 11, 12, 13, 14} for 480 kHz and {13, 14, 15, 16, 17, 18, 19, 20} for 960 kHz
· Option 2a: {1, 2, 3, 4, 5, 6, 7, 8} (same as in existing specification)
· Note: the actual slot offset of k1 is the indicated value + offset where offset is ceil(N1/14)
· Other options are not precluded  




It was agreed during RAN1 #106-e that for NR operation with 480 kHz and/or 960 kHz SCS, only value(s) for CSI computation delay requirement 2 are to be defined. It was further agreed during RAN1 #106bis-e that for NR operation with 480 kHz and/or 960 kHz SCS, CSI computation delay requirement 2 is always applied at least for the case of same SCS operation. A further study point was raised in [6] and captured by FLS [3] on whether CSI computation delay requirement 2 is always applied in the case of mixed SCS of PDCCH, CSI-RS and PUSCH. An example is given by one company (LGE) during the discussion as follows

“For example, when PDCCH is configured with 120 kHz SCS and CSI-RS/PUSCH are configured with 480 kHz SCS, the CSI computation delay for 120 kHz SCS may be applied to that CSI reporting. At this time, if the aperiodic CSI report is triggered without transmitting a PUSCH with either transport block or HARQ-ACK when L = 0 CPUs are occupied, the UE may assume 43 symbols for 120 kHz as the CSI computation delay by requirement 1, instead of 388 symbols for 480 kHz. The absolute time of 43 symbols for 120 kHz is less than the half of the time of 388 symbols for 480 kHz. Whether it is an intended behavior is needed to clarify.”

The recommendation in the above example is based on the consideration of the condition to apply requirement 1 specified in table 5.4-1 of TS 38.214 as follows (CSI computation delay requirement 2 is specified in table 5.4-2)
<< omitted >>
-	 of the table 5.4-1 if the CSI is triggered without a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied (according to Clause 5.2.1.6) and the CSI to be transmitted is a single CSI and corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'typeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or
-	 of the table 5.4-2 if the CSI to be transmitted corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'typeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or
<< omitted >>
Table 5.4-1: CSI computation delay requirement 1
	

	Z1 [symbols]

	
	Z1
	Z'1

	0
	10
	8

	1
	13
	11

	2
	25
	21

	3
	43
	36



Our understanding is that for this case when mix SCS is considered, the lower SCS 120kHz is associated with PDCCH, CSI-RS, or PUSCH, such that CSI computation delay requirement 1 has legacy definition by Rel-15/16. However, the Z1 value specified by delay requirement 1 is questionable if applied for the FR2-2 when other channel(s) is associated with 480kHz SCS, since it would result in considerable deviation from the absolute time in comparison to the value associated with 480kHz SCS specified in Table 2-4. Instead, it is recommended that the CSI computation delay requirement 2 is also applied in the case of mixed SCS of PDCCH, CSI-RS and PUSCH. Thus, the UE may assume 97 symbols instead of 43 symbols for the scenario by this example. 

Table 2-4.  CSI computation delay requirement 2
	[image: ]
	Z1 [symbols]
	Z2 [symbols]
	Z3 [symbols]

	
	Z1
	Z’1
	Z2
	Z’2
	Z3
	Z’3

	3
	97
	85
	152
	140
	min(97, X3+ KB2)
	X3

	5
	388
	340
	608
	560
	[min(388, X5+ KB3)]
	[X5]

	6
	776
	680
	1216
	1120
	[min(776, X6+ KB4)]
	[X6]



Proposal 1. For NR operation with 480 kHz and/or 960 kHz SCS, the CSI computation delay requirement 2 is also applied in the case of mixed SCS of PDCCH, CSI-RS and PUSCH.
The timeline-related agreements made in RAN1 #106-e and RAN1 #106bis-e, in general, reflect that the same absolute time duration as that of 120 kHz SCS in FR2-1 is adopted as UE processing timelines, except for the range of offsets k0, k2, and the minimum time gap for wake-up and Scell dormancy indication (DCI format 2_6). Even for the range of offsets k0, k2, the 480kHz SCS also adopts a 4x scaled value corresponding to 120kHz SCS, while the only difference is that the values for 960kHz SCS is the same with that of the 480kHz SCS for these two cases, instead of adopting an 8x scale as with other parameters. 
The last parameter for further study, i.e., the minimum time gap (X) for wake-up and Scell dormancy indication (DCI format 2_6), was singled out since it was identified during the FLS discussion that further input from RAN4 is typically needed for the value of this parameter to be determined. If RAN1 decides that an LS to RAN4 is needed, we suggest including reference values for X in the LS to let RAN4 decide if the values are reasonable or other values are needed for efficiency of the communication. If reference values from RAN1 side is seen as helpful by the group, there is no strong reason to not use the 4x/8x scaled values corresponding to the absolute timeline of 120kHz for the 480kHz and 960kHz, similar to what had been agreed for most of the parameters discussed for FR2-2. 
Proposal 2. To determine the minimum time gap (X) for wake-up and Scell dormancy indication, RAN1 can send an LS to RAN4 with a 4x/8x scaled reference value corresponding to 480kHz/960kHz SCS.
Regarding the values for PDSCH-to-HARQ_feedback timing, the Option 1 among the three options is slightly preferred, which contains 4x/8x scaled values from the current values used in DCI 1_0, although the downside of Option 1 is that it has only integer multiples of 4 or 8. The maximum value for Option 2 is not large enough to accommodate the cases when the typical DL/UL switch pattern is considered, as pointed by companies during FLS discussion [3]. Further adding an offset value ceil(N1/14) is still not expected to achieve the requirement. There is no option among the three that provides both sufficient range and fine granularity, and if both need to be attained the number of values for the set has to extended beyond 8 as with the legacy, which takes further standard effort. 
Proposal 3. For the set of values for PDSCH-to-HARQ_feedback timing indicator field in DCI format 1_0,  recommend adopting the Option 1: {4, 8, 12, 16, 20, 24, 28, 32} for 480 kHz and {8, 16, 24, 32, 40, 48, 56, 64} for 960 kHz. 

TDMed PxSCH
	From RAN1#106-e meeting
Agreement: 
· For single TRP operation, for 480/960 kHz SCS,
· FFS: A UE does not expect to be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.
· FFS: A UE does not expect to be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.
· For single TRP operation, for 120 kHz SCS (same as current specification for FR2-1 for PUSCH),
· Subject to UE capability, a UE can be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.
· Subject to UE capability, a UE can be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.
· FFS for multi-TRP operation
From RAN1#106bis-e meeting
Agreement:
· For single TRP operation, for 480/960 kHz SCS,
· A UE does not expect to be scheduled with more than one unicast PDSCH in a slot, by a single DCI or multiple DCIs.
· A UE does not expect to be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.



During RAN1 #106bis-e meeting, an agreement has been made that for single TRP operation, a UE does not expect to be scheduled with more than one PDSCH in a slot, by a single DCI or by multiple DCIs. For the multi-TRP cases, we think that a UE should also not expect to be scheduled with more than one PDSCHs if they are from the same TRP, while it is suggested to allow more than one PDSCHs be scheduled by two different DCIs from two TRPs. In this case, each DCI can have a separate TDRA table that does not contain multiple SLIVs for the same slot.
Proposal 4. For multi-TRP cases, a UE should not expect to be scheduled with more than one PDSCHs if they are from the same TRP, while it is suggested to allow more than one PDSCHs be scheduled by two different DCIs from two TRPs. 
Two codeword transmission
	From FLS [4] of RAN1#106bis-e meeting
Agreement:
For a DCI that can schedule multiple PDSCHs, and if RRC parameter configures that two codeword transmission is enabled,
· MCS for the 2nd TB: This appears only once in the DCI and applies commonly to the 2nd TB of each PDSCH
· NDI for the 2nd TB: This is signaled per PDSCH and applies to the 2nd TB of each PDSCH
· RV for the 2nd TB: This is signaled per PDSCH, with 2 bits if only a single PDSCH is scheduled or 1 bit for each PDSCH otherwise and applies to the 2nd TB of each PDSCH
· FFS: the maximum number of PDSCHs when 2 TB is enabled or when 2 TB is scheduled 



Regarding the issue on the maximum number of PDSCHs when 2 TB is enabled/scheduled from 8, one view from company is that further restriction on the maximum number can notably save the DCI overhead, and a suggested maximum number is 2 for these cases. Another view is that it could be left up to gNB’s implementation. gNB can determine DCI size considering channel status and robustness of DCI. If DCI to schedule 8 PDSCHs and 2-TB for them can be reliably transmitted in a certain scenario, gNB can configure multi-PDSCH DCI with up to 8 SLIVs. Otherwise, gNB may configure multi-PDSCH DCI with up to N (<8) SLIVs. 
We tend to agree with the latter view that no further restriction on the maximum number of PDSCH is needed when 2-TB is enabled, and it can be left to the gNB implementation to configure up to N  8 SLIVs based on the channel status. If the channel status is poor or cannot be accurately estimated 2-TB should not be enabled in the first place, so that sending a bit longer DCI over such channel is not expected to always cause robustness issue, thus a further limit on the number of PDSCHs for the 2-TB seems not necessary. By this way, we would have a simple maximum number of PDSCHs dependent of neither the number of TBs nor the SCS. 
Proposal 5. No further restriction on the number of PDSCHs is needed when 2-TB is enabled or scheduled. 
Maximum gap between PxSCH
	From RAN1#105-e meeting
Agreement: (RAN1#105-e)
For TDRA in a DCI that can schedule multiple PDSCHs (or PUSCHs),
· A row of the TDRA table can indicate PDSCHs (or PUSCHs) that are in consecutive or non-consecutive slots.
· FFS: The maximum value of the gap between two consecutively scheduled PDSCHs or between two consecutively scheduled PUSCHs
· FFS: The maximum value of the gap between the first scheduled PDSCH and the last scheduled PDSCH or between the first scheduled PUSCH and the last scheduled PUSCH
· FFS: Details to introduce the gap between PDSCHs or between PUSCHs



It has been agreed that for NR operation with 480 kHz and/or 960 kHz SCS, the value range of k0 is 0 ~ 128, and value range of k2 is 0 ~ 128. If the maximum value of the gap between the first scheduled PDSCH and the last scheduled PDSCH or between the first scheduled PUSCH and the last scheduled PUSCH, it is possible that a multi-PDSCH/PUSCH of length over 100 slots is scheduled. Also, as pointed out in our previous contribution [5], it can be beneficial under unlicensed operation to restrict the maximal allowable gap values between adjacent PxSCHs according to the practical needs to avoid excessively large gaps that negatively impact the latency/throughput of the system or triggers additional requirement for LBT.     
Proposal 6. It can be beneficial under unlicensed operation to restrict the maximal allowable gap values between adjacent PxSCHs according to the practical needs to avoid excessively large gaps that negatively impact the latency/throughput of the system or triggers additional requirement for LBT.

Out-of-order handling 
	From RAN1#106bis-e meeting
Agreement:
For two multi-PDSCH (or two multi-PUSCH) scheduling DCIs, UE does not expect any of the scheduled PDSCHs (or PUSCHs) and the scheduling DCI to lead to out-of-order scheduling.
· FFS: whether to allow OOO scheduling for the following two cases:  
· for the case of one multi-PDSCH (or multi-PUSCH) scheduling DCI and one single-PDSCH (or single-PUSCH) scheduling DCI, where multi-PDSCH (or multi-PUSCH) scheduling DCI schedules more than one PDSCH (or PUSCH)
· for the case where two multi-PDSCH (or multi-PUSCH) scheduling DCIs end in the same symbol but two multi-PDSCH (or multi-PUSCH) scheduling DCIs have overlapping spans, where the span is defined from the beginning of the first scheduled SLIV till the end of the last scheduled SLIV
· Note: The above FFS aspect applies only to multi-PDSCH and multi-PUSCH scheduling with single DCI
From FLS [4] of RAN1#106bis-e meeting
Proposal #2.6-2a (OOO for HARQ):
· For multi-PDSCH scheduling, UE does not expect any of the scheduled/SPS PDSCHs and the resource for the HARQ-ACK transmission to lead to out-of-order scheduling.
· FFS whether to allow OOO scheduling for a PDSCH scheduled by multi-PDSCH scheduling DCI and other unicast PDSCH scheduled by single-PDSCH scheduling DCI 



Figure excerpted from FLS [4] (by Ericsson) 


Figure excerpted from FLS [4] (by Intel) 



During RAN1 #106bis-e meeting, for the out-of-order handling issue, one agreement was made for the OOO for data aspect and one proposal on OOO for HARQ aspect. The case with two multi-PxSCH scheduling DCIs were the main discussion, and one further study point is for cases with one multi-PxSCH scheduling DCI and one single-PxSCH scheduling DCI, where multi-PxSCH scheduling DCI schedules more than one PxSCH, due to inputs by Ericsson in [4] with an illustrative figure shown above. 
For the first study point, since the offset values k0 and k2 been extended to 0 ~ 128 for multi-PxSCH using SCS 480/960kHz, and the maximum gap between individual PxSCHs or between the first and last scheduled PxSCHs has not been restricted, the schedulable gap size for PxSCH can be very large. In these cases, the view that single PxSCH can be scheduled in between the gap of multi-PxSCH makes sense, i.e., OOO for data is permitted for these cases. 
Proposal 7. Regarding data, consider allowing for SCS 480/960kHz the out-of-order scheduling for the case of one multi-PxSCH scheduling DCI and one single-PxSCH scheduling DCI, where multi-PxSCH scheduling DCI schedules more than one PxSCH, i.e., the single PxSCH scheduled by its DCI starting later than the multi-PxSCH scheduling DCI can be scheduled before the last PxSCH of the multi-PxSCH. 
Regarding OOO for HARQ, it is noted that since whether to extend the range of k1 for SCS 480/960kHz has not been decided, it is suggested to only consider allowing the out-of-order scheduling for a PDSCH scheduled by multi-PDSCH scheduling DCI and other unicast PDSCH scheduled by single-PDSCH scheduling DCI if k1 is notably extended, e.g., according to the Option 1 therein: {4, 8, 12, 16, 20, 24, 28, 32} for 480 kHz and {8, 16, 24, 32, 40, 48, 56, 64} for 960 kHz.

Proposal 8. Regarding HARQ, only consider allowing for SCS 480kHz/960kHz the out-of-order scheduling for a PDSCH scheduled by multi-PDSCH scheduling DCI and other unicast PDSCH scheduled by single-PDSCH scheduling DCI if the range of k1 is to be notably extended. 
Another study point is for cases where two multi-PxSCH scheduling DCIs end in the same symbol but two multi-PxSCH scheduling DCIs have overlapping spans, where the span is defined from the beginning of the first scheduled SLIV till the end of the last scheduled SLIV, due to inputs by Intel in [4] with an illustrative figure shown above (case B). Taking into account that the agreement already has Case D as a non-schedulable ordering since DCI2 starts later than DCI1, such that the first scheduled SLIV by DCI2 has to be scheduled later than the last scheduled SLIV by DCI1, it would add to design inflexibility if case B is disallowed as well, based on the similar concern of potential excessive delay relating to Proposal 7 and Proposal 8. 
Proposal 9. Consider allowing OOO scheduling for SCS 480/960kHz for the case where two multi-PxSCH scheduling DCIs end in the same symbol but two multi-PxSCH scheduling DCIs have overlapping spans.

HARQ
	From RAN1#106bis-e meeting
Agreement
For a PDSCH that is scheduled by multi-PDSCH scheduling DCI and is skipped due to collision with semi-static UL symbol(s),
· For Type-1 HARQ-ACK codebook generation, the PDSCH is not considered and the HARQ-ACK bit corresponding to the PDSCH is not reported by UE.
· Note: Rel-16 procedure can be reused to handle this case.
· For Type-2 HARQ-ACK codebook generation, UE reports NACK for the PDSCH.
· FFS on HARQ-ACK bit ordering  
· Note: Codebook generation in case time domain bundling is enabled can be separately discussed if time domain bundling is supported.




One remaining study point within the HARQ enhancement section for FR2-2 is on HARQ-ACK bit ordering, included in the above agreement, on which one company had a related study on NACK padding and relocation to optimize the performance of Polar coding [7]. For the cases presented by therein, PUCCH ACK error rate gains up to 1dB were observed with the proposed scheme when the padded NACK are relocated at the beginning or the ending of the HARQ-ACK codebook. This can be seen as a motivation for further study of HARQ-ACK bit ordering, however, more inputs is needed from companies for a better justification of the necessity of such enhancement/optimization for Type-2 HARQ-ACK codebook generation. Thus, it is suggested to deprioritize this issue of HARQ-ACK bit ordering from Rel-17. 
Proposal 10. Deprioritize the issue of HARQ-ACK bit ordering for Type-2 HARQ-ACK codebook generation from Rel-17.

Conclusion
In this document, the remaining issues in the AI relating timeline, multi-PxSCH scheduling, and HARQ-ACK codebook generation are discussed for FR2-2.  
Proposal 1. For NR operation with 480 kHz and/or 960 kHz SCS, the CSI computation delay requirement 2 is also applied in the case of mixed SCS of PDCCH, CSI-RS and PUSCH.
Proposal 2. To determine the minimum time gap (X) for wake-up and Scell dormancy indication, RAN1 can send an LS to RAN4 with a 4x/8x scaled reference value corresponding to 480kHz/960kHz SCS.
Proposal 3. For the set of values for PDSCH-to-HARQ_feedback timing indicator field in DCI format 1_0,  recommend adopting the Option 1: {4, 8, 12, 16, 20, 24, 28, 32} for 480 kHz and {8, 16, 24, 32, 40, 48, 56, 64} for 960 kHz. 
Proposal 4. For multi-TRP cases, a UE should not expect to be scheduled with more than one PDSCHs if they are from the same TRP, while it is suggested to allow more than one PDSCHs be scheduled by two different DCIs from two TRPs. 
Proposal 5. No further restriction on the number of PDSCHs is needed when 2-TB is enabled or scheduled. 
Proposal 6. It can be beneficial under unlicensed operation to restrict the maximal allowable gap values between adjacent PxSCHs according to the practical needs to avoid excessively large gaps that negatively impact the latency/throughput of the system or triggers additional requirement for LBT.
Proposal 7. Regarding data, consider allowing for SCS 480/960kHz the out-of-order scheduling for the case of one multi-PxSCH scheduling DCI and one single-PxSCH scheduling DCI, where multi-PxSCH scheduling DCI schedules more than one PxSCH, i.e., the single PxSCH scheduled by its DCI starting later than the multi-PxSCH scheduling DCI can be scheduled before the last PxSCH of the multi-PxSCH. 
Proposal 8. Regarding HARQ, only consider allowing for SCS 480kHz/960kHz the out-of-order scheduling for a PDSCH scheduled by multi-PDSCH scheduling DCI and other unicast PDSCH scheduled by single-PDSCH scheduling DCI if the range of k1 is to be notably extended. 
Proposal 9. Consider allowing OOO scheduling for SCS 480/960kHz for the case where two multi-PxSCH scheduling DCIs end in the same symbol but two multi-PxSCH scheduling DCIs have overlapping spans.
Proposal 10. Deprioritize the issue of HARQ-ACK bit ordering for Type-2 HARQ-ACK codebook generation from Rel-17.
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Appendix 
Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, the value range of k0 is 0 ~ 128.
Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, the value range for k2 is 0 ~ 128.
Agreement:
For 480 kHz and/or 960 kHz SCS, for rank 1 PDSCH with type-1 or type-2 DMRS, support a configuration of DMRS where the UE is able to assume that FD-OCC is not applied.
· Note: “FD-OCC is not applied” refers to the UE may assume that a set of remaining orthogonal antenna ports are not associated with the PDSCH to another UE, wherein the set of remaining orthogonal antenna ports are within the same CDM group and have different FD-OCC
· Note: The same UE indication method is used for both type-1 and type-2 DMRS 

Agreement:
Support an indication to the UE via RRC where the UE is able to assume that FD-OCC is not applied to all the antenna port(s) for DMRS which is(are) applicable for rank 1 PDSCH.

Agreement:
Confirm the working assumption from RAN1#106-e with the following modification.
Working assumption: (RAN1#106-e)
Scheduling multiple PDSCHs by single DL DCI applies to 120 kHz in addition to 480 and 960 kHz at least in FR2-2.
· FFS: Further limitations on maximum number of PDSCHs
· Note: Further limitations (in addition to what was agreed earlier) on the maximum number of PDSCHs or PUSCHs can be separately discussed for all SCSs.

Conclusion:
In Rel-17, for NR operation with 480 and/or 960 kHz SCS, no other values of Z1, Z2 and Z3 is supported.

Conclusion:
In Rel-17, for NR operation in FR2-2, increased PTRS frequency density for Rel-15 PTRS pattern is not supported for CP-OFDM when the allocated number of RB <= 32. 

Conclusion:
In Rel-17, for NR operation in FR2-2, PTRS enhancement is not supported for CP-OFDM.
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