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Introduction
[bookmark: _Hlk75330915][bookmark: _Hlk510705081]The work item on supporting NR from 52.6 GHz to 71 GHz was approved at RAN#90-e (see a later revision in [1]). Before that 3GPP carried out a study on required changes to NR using existing DL/UL waveform to support operation between 52.6 GHz and 71GHz [1]. This contribution deals with the following objectives of the WID:
· [bookmark: _Hlk58583563]In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported.
· Time line related aspects adapted to 480kHz and 960kHz, e.g., BWP and beam switching timeing, HARQ timing, UE processing, preparation and computation timelines for PDSCH, PUSCH/SRS and CSI, respectively.
· Support enhancements for multi-PDSCH/PUSCH scheduling and HARQ support with a single DCI
· Evaluate, and if needed, specify the PTRS enhancement for 120kHz SCS, 480kHz SCS and/or 960kHz SCS, as well as DMRS enhancement for 480kHz SCS and/or 960kHz SCS. 

[bookmark: _Hlk79049376]Multi-PxSCH scheduling
[bookmark: _Hlk79048467]2.1. TDRA enhancements 
The following agreement related to TDRA was made in RAN1 #106bis-e:

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  

We think that Option 1 is the best starting point. 
· It’s simple enough 
· It’s well inline with legacy operation
· It has wide enough range.
[bookmark: _GoBack]
On the other hand, based on the values agreed for N1 (PDSCH decoding time) the smallest values can never be used. Hence, a better option is replace the smallest values [4, 8] by [6 12].
· Option 1(mod): {6, 8, 12, 16, 20, 24, 28, 32} for 480 kHz and {12, 16, 24, 32, 40, 48, 56, 64} for 960 kHz

Proposal 1: For NR operation with 480 kHz and/or 960 kHz SCS, the set of values for PDSCH-to-HARQ_feedback timing indicator field in DCI format 1_0 are
· {6, 8, 12, 16, 20, 24, 28, 32} for 480 kHz and
· {12, 16, 24, 32, 40, 48, 56, 64} for 960 kHz.

The following agreement related to TDRA was made in RAN1 #106:
Agreement:
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, by configuring {SLIV, mapping type, scheduling offset K0 (or K2)} for each PDSCH (or PUSCH) in the row of TDRA table.
· Note: Whether and how to reduce RRC overhead is left to RAN2.
The remaining issue relates to definition the maximum gap between scheduled PDSCHs/PUSCHs. There are two approaches:
· No additional impact on specification
· Maximum gap needs to be specified
We think that the maximum gap between scheduled PDSCHs/PUSCH does not require additional impact on specification. The agreed values for the scheduling offset k0 (or k2) will create some restrictions in any case. This will be enough.  

Proposal 2: The maximum gap between scheduled PDSCHs/PUSCH does not require additional impact on specification


2.2. DCI design for two CWs 
The following agreement was made in RAN1 #106bis-e:
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

The remainin issue relates to the maximum number of PDSCHs when 2 TB is enabled or when 2 TB is scheduled. We think that there is no need for further restrictions there. This means that UE can be scheduled for up-to 8 PDSCHs also when 2 TB is enabled or 2 TB is scheduled. 

Proposal 3: UE can be scheduled for up-to 8 PDSCHs also when 2 TB is enabled or 2 TB is scheduled.
[bookmark: _Hlk79048570]	
HARQ-ACK feedback enhancements
HARQ-ACK feedback on multiple PUCCHs
During RAN1#104-e and RAN1#104bis-e HARQ-ACK feedback timing for multi-PDSCH DCIs was discussed. The following agreement was made in RAN1 #104-e:
Agreement:
· For a DCI scheduling multiple PDSCHs, HARQ-ACK information corresponding to PDSCHs scheduled by the DCI is multiplexed with a single PUCCH in a slot that is determined based on K1,
· where K1 (indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI or provided by dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI) indicates the slot offset between the slot of the last PDSCH scheduled by the DCI and the slot carrying the HARQ-ACK information corresponding to the scheduled PDSCHs.
· It is noted that granularity of K1 can be separately discussed.
· FFS: If needed, further discuss whether or not HARQ-ACK information corresponding to different PDSCHs scheduled by the DCI can be carried by different PUCCH(s)

It was left for further study whether the HARQ-ACK feedback for different PDSCHs of multi-PDSCH scheduling can be transmitted in different PUCCHs. One motivation for that was the risk of HARQ process starvation cutting down the achievable peak throughput. However, an agreement was reached on RAN1#106-e on UE processing times as well as on support of up to 32 HARQ processes at least for 480/960 kHz SCS. Despite of challengingly long UE processing times, the HARQ process starvation is not likely to limit achievable peak throughput.

Transmission of multiple PUCCHs per single multi-PDSCH DCI can improve also overall HARQ latency, facilitating low latency traffic. However, sufficiently short latencies can be achieved with appropriate configuration of PDCCH monitoring occasions and scheduling of only few PDSCHs per DCI. Hence, we do not see latency improvement as a sufficient motivation for supporting multiple PUCCHs per single multi-PDSCH DCI with related specification efforts, and given the remaining timeline of the work item.   

[bookmark: _Hlk79048578]Proposal 4: Single transmission of HARQ feedback per multi-PDSCH DCI is only supported. 

Remaining items on HARQ-ACK codebook enhancements
After the RAN1#106bis-e agreements, only a limited number of items remain open on HARQ-ACK codebook enhancements. One issue remaining open is support of HARQ-ACK bundling in time over PDSCHs scheduled by the same DCI. When the time domain bundling is limited to PDSCHs scheduled by the same DCI, time domain bundling supports HARQ-ACK feedback compression without risk for new NACK/DTX-to-ACK error cases.  
In the design of HARQ-ACK time domain bundling, it needs to be decided whether HARQ-ACK bundling is performed across all PDSCHs scheduled by single DCI or across bundling groups (or subsets) of PDSCHs scheduled by the same DCI. In the case of latter, the determination of bundling groups is needed. Three options were discussed during RAN1#106bis-e: 
· Configure the number of bundling groups
· Configure the number of PDSCHs per bundling group
Configure the time duration of bundling group
We see that time domain bundling across a PDSCH bundling group is attractive way to flexibly reduce CB size as the level of HARQ-ACK feedback compression can be adjusted with configuration of PDSCH bundling groups. From the options for bundling group determination, configuring the number of bundling groups is simple. It also provides efficient use of reported HARQ-ACK bits for varying number of scheduled PDSCHs: as the number of reported HARQ-ACK bits per DCI should remains constant with Type-2 CB, it is better to scale the number of PDSCHs bundled together based on scheduling. When the number of scheduled PDSCHs, L, is not multiple of M, number of bundling groups, the last bundling is performed over the HARQ-ACKs for the remainder of L/M PDSCHs.  

Proposal 5: For Type-1 and Type-2 codebook, configurable time domain bundling of HARQ-ACK feedback with M bundling groups for PDSCHs scheduled by the same DCI is supported. 

Time domain bundling will necessarily impact the Type-1 CB determination. This can be achieved by modifying the rows of the configured TDRA table, and using the modified TDRA rows in the determination of the set of DL slots as well as in determination of the set of SLIVs corresponding to a DL slot. A TDRA row is modified by selecting SLIV(s) from that row corresponding to the number of bundled HARQ-ACK bit(s) and removing other SLIVs.   
· In the case that all HARQ-ACK(s) are bundled into a single bit per DCI, only one SLIV from each TDRA row is selected for the reported bit. When the last SLIV of the row is selected, the modified TDRA table used in the codebook determination reduces to the Rel-16 TDRA table with single SLIV per TDRA row. 
· This can be extended to the case when bundling is done for M bundling groups producing multiple bundled HARQ-ACK bits per DCI. In case that the bundling produces M HARQ-ACK bits for a specific TDRA row, M last SLIVs of that row are reserved for the M bits. Other SLIVs on that TDRA row are removed. In other words, TDRA table is modified by removing all SLIVs except the last M SLIVs per row, and the modified TDRA table is then used to determine the set of DL slots. 
· This is illustrated in Fig. 4 for TDRA table with rows for 1, 2, 4, and 8 PDSCHs, K1 values {1, 2, 3, 4, 5}, and for 2 bundling groups. It can be noted that bundling results CB size of 6, while CB size is 12 without bundling. Further, TDRA with single PDSCH scheduling and 5 K1 values results CB size of 5.   
· In case of time domain bundling, it is not sensible to apply pruning against UL symbols in tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. 

[bookmark: _Hlk79048643]Proposal 6: For Type-1 codebook with configurable time domain bundling of HARQ-ACK feedback: 
· Modified TDRA table is used in the codebook determination 
· TDRA rows are modified by keeping the last SLIV(s) of the row corresponding to the number of bundled HARQ-ACK bit(s) and removing other SLIVs from that row. 
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Figure 1. HARQ-ACK time domain bundling over 2 bundling groups in Type 1 codebook determination. 

In the case of Type-2 codebook, when HARQ-ACKs are bundled across all PDSCHs scheduled by single DCI, there is no need for separate sub-codebooks for multi-PDSCH and single-PDSCH scheduling. Single sub-codebook is sufficient.     On a related remaining item, it was agreed in RAN1#106bis-e as an working assumption that 
Working assumption:
UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group with a Type 2 codebook. 
· If time bundling operation is supported, this working assumption can be revisited

In case that time bundling operation is configured so that it bundles HARQ-ACK feedback for all PDSCHs scheduled by single DCI, UE can be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group with Type-2 codebook as the codebook comprises only two sub-codebooks. Otherwise the working assumption is confirmed.

Proposal 7: If HARQ-ACK time bundling operation is supported and bundles HARQ-ACK feedback for all PDSCHs scheduled by single DCI, UE can be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group with a Type 2 codebook. Otherwise UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group with a Type 2 codebook. 

In RAN1#106bis-e, it was agreed for a PDSCH that is scheduled by multi-PDSCH scheduling DCI and is skipped due to collision with semi-static UL symbol(s), that UE reports NACK in Type-2 CB when HARQ-ACK time domain bundling is not supported or enabled. However, detailed HARQ-ACK bit ordering remained open. As UE reports a semi-static number of HARQ-ACKs for each multi-PDSCH DCI, UE will anyway insert NACKs, when needed, after the the HARQ-ACK bits for the scheduled PDSCHs to report correct number of HARQ-ACK bits. We do not see any reason to deviate from this ordering of padding NACKs, and propose that UE inserts NACK also for the skipped PDSCH after the HARQ-ACK bits for the valid PDSCHs.  

Proposal 8: In case of Type-2 codebook and UE reporting NACK for the PDSCH skipped due to collision with semi-static UL symbol(s), the NACK is inserted to codebook after the HARQ-ACK bits for scheduled & valid PDSCHs.
Time line related aspects
Most of the time line related issues were solved in RAN1 #106bis-e. One remaining issues is the additional subcarrier spacing specific slot delay value for the first transmission of PUSCH scheduled by the RAR or by the fallbackRAR. This is needed at least when applying 480 kHz SCS for initial UL BWP for PCell (according to agreement made in RAN1 #106bis-e). Furthermore, we think that the Δ value needed also for 960 kHz SCS, e.g. when scheduling the first thanmission of PUSCH for PSCell or SCell. We think that scaling by (4x / 8x) cannot be justifyied since the K2, which is much larger than D has already been scaled by (4x /8x).

Proposal 9: Define Δ values for 480 kHz and 960 kHz SCSs (in Table 6.1.2.1.1-5, TS 38.214). Consider the following values:
· Δ = 12 for 480 kHz SCS
· Δ = 24 for 960 kHz SCS.



Table 6.1.2.1.1-5: Definition of value Δ
	µPUSCH
	Δ

	0
	2

	1
	3

	2
	4

	3
	6

	5
	12

	6
	24



Another open issue is UE PDSCH reception preparation time with cross carrier scheduling with different subcarrier spacings for PDCCH and PDSCH, i.e. Npdsch in 38.214 Section 5.5. We think that scaling by (4x / 8x) cannot be justifyied in this scenario:
· The current values defined for m≤3 don’t follow the scaling principles
· The new values should not worsen the cross carrier scheduling functionality too much.   
  
Proposal 10: Define Npdsch values for 480 kHz and 960 kHz SCSs (in Table 5.5-1, TS 38.214). Consider the following values:
· Npdsch = 28 for 480 kHz SCS
· Npdsch = 56 for 960 kHz SCS.

Table 5.5-1: Npdsch as a function of the subcarrier spacing of the scheduling PDCCH
	µPDCCH
	Npdsch [symbols]

	0
	4

	1
	5

	2
	10

	3
	14

	5
	28

	6
	56




Yet another open issue related to HARQ-ACK information timeline, in response to a SPS PDSCH release, i.e. parameter N in 38.213 Section 10.2. The current values for the baseline UE capability are the following:
· 𝑁 = 10 for 𝜇 = 0
· 𝑁 = 12 for 𝜇 = 1 
· 𝑁 = 22 for 𝜇 = 2 
· 𝑁 = 25 for 𝜇 = 3
We propose to define N = 50 for 480 kHz SCS, and Npdsch = 100 for 960 kHz SCS, respectively. This corresponds to scaling by (2x / 4x).

Proposal 11: Define N for 480 kHz and 960 kHz SCSs in Section 10.2, TS 38.213. Consider the following values: N = 50 for 480 kHz SCS, and Npdsch = 100 for 960 kHz SCS.


Yet another open issue related to HARQ-ACK information timeline, HARQ-ACK information in response to a detection of a DCI format 1_1 indicating SCell dormancy, i.e. parameter N in 38.213 Section 10.3.  The current values for the baseline UE capability are the following:
· 𝑁 = 14 for 𝜇 = 0,
· 𝑁 = 16 for 𝜇 = 1, 
· 𝑁 = 27 for 𝜇 = 2, 
· 𝑁 = 31 for 𝜇 = 3
We propose define N = 62 for 480 kHz SCS, and Npdsch = 128 for 960 kHz SCS, respectively. This corresponds to scaling by (2x / 4x).

Proposal 12: Define N for 480 kHz and 960 kHz SCSs in Section 10.3, TS 38.213. Consider the following values: N = 62 for 480 kHz SCS, and Npdsch = 128 for 960 kHz SCS.


Yet another open issue relates to application delay of the minimum scheduling offset restriction, Zµ in 38.214 Section 5.3.1. We proposed to define Zµ = 4 for both 480 kHz and 960 kHz SCS. 

Proposal 13: Define Zµ = 4 for both 480 kHz and 960 kHz SCSs in Section 5.3.1, TS 38.214. 

Table 5.3.1-1: Definition of Zµ
	µ
	Zµ

	0
	1

	1
	1

	2
	2

	3
	2

	5
	4

	6
	4





Processing time components dx,y:
An open issue based on discussion in RAN1 #106bis-e is whether or not to scale parameters d1,1 and d2 (to derive Tproc,1 in PDSCH processing time) and d2,1 and d2 (to derive Tproc,2 in PUSCH preparation time). 
We think that there is no need to scale these values. The impact is neglectable in any case (due to the large parameter values defined for N1/N2). Furthermore, they’re not scaled according to SCS in Rel-15/16 either. 
Observation 1: There is no need to to scale parameters d1,1 and d2 (to derive Tproc,1 in PDSCH processing time) and d2,1 and d2 (to derive Tproc,2 in PUSCH preparation time)

[bookmark: _Hlk53744437]
CSI computation delay: Z1, Z2 and Z3:
The following agreement was made in RAN1 #106bis-e
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.

The remaining issue is whether CSI computation delay requirement 2 is always applied in the case of mixed SCS of PDCCH, CSI-RS and PUSCH. We propose to apply the existing rule captured in TS 38.214 alredy (the rule is shown below).

Proposal 14: CSI computation delay requirement 2 is always applied in the case of mixed SCS of PDCCH, CSI-RS and PUSCH
· µ of table 5.4-1 and table 5.4-2 corresponds to the min (µPDCCH, µCSI-RS, µUL) where the µPDCCH corresponds to the subcarrier spacing of the PDCCH with which the DCI was transmitted and µUL corresponds to the subcarrier spacing of the PUSCH with which the CSI report is to be transmitted and µCSI-RS corresponds to the minimum subcarrier spacing of the aperiodic CSI-RS triggered by the DCI

CSI processing units:
CSI processing unit (CPU) is the UE capability for simultaneous CSI calculations which is indicated as NCPU. This is related to channel variation or UE mobility rather than scheduling/subcarrier spacings. There is no reason to increase the frequency of CSI reporting or rule for calculation of CSI occupancy. In Rel-15, NCPU is independent from numerology, and the existing specification can be reused for 480kHz and 960kHz SCS.  

[bookmark: _Hlk61849163][bookmark: _Hlk61849173]Observation 2: Rel-15/16 schemes for CPU can be reused for 480kHz and/or 960kHz SCS. 





TRS enhancements
Table 1 shows an example of achievable timing accuracy versus ¼ CP timing error with different numerologies. As can be observed, achievable timing accuracy with SSB or PSS (marked with yellow color) associated with 240 KHz numerology is at similar level as ¼ CP length timing error of e.g. CORESET/PDSCH with 480 or 960 KHz (marked with red color).  As a result of this, the impact of residual timing error based SSB/SSS may degrade the performance of PDCCH/PDSCH demodulation. 



 
[bookmark: _Ref86932663]Table 1 Example of achievable timing accuracy versus ¼ CP timing error with different numerologies.
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Additionally, it is worth noting that DL timing inaccuracy, due to numerology difference, impacts also to the UL timing inaccuracy. More specifically, the residual timing error causes to UL PRACH preamble as well UL PUSCH (MSG3) timing error at a gNB receiver degrading their detection/demodulation performance. It is worth noting that during initial access phase separate UL timing alignment commands have not yet been transmitted with PDSCH via MAC-level signalling from network to the UE. Due to the UL timing inaccuracy, initial access procedures for higher carrier frequencies (>52.6 GHz) and higher SCS such as 960KHz for dedicated BWPs may have a problem in terms of residual timing error estimation and compensation. To optimize further performance of PDCCH/PDSCH reception and PUSCH transmission in the presence of residual timing error with higher carrier frequencies (>52.6 GHz), RS may be required where RS can be existing RS or new RS. Since this is the last RAN1 meeting for Rel-17, we propose to consider this more in detail in upcoming releases when optimizing performance of above 52.6GHz operation.      
Observation 3:  Due to numerology difference between initial access and connected mode operations, residual timing error may cause a problem for PDCCH/PDSCH reception or PUSCH transmission.
Proposal 14: Consider residual timing error problem and related potential solutions for >52.6 GHz operation in upcoming releases when optimizing its performance. 


[bookmark: _Hlk68078441]PTRS enhancements
In RAN1 #106bis-e, there was no consensus achieved regarding the PTRS enhancements for DFT-s-OFDM, and the following conclusion was drawn:
Conclusion:
There’s no consensus in RAN1 to introduce (Ng = 16, Ns = 2, L = 1) and/or (Ng = 16, Ns = 4, L = 1) for NR operation in FR2-2 with DFT-s-OFDM in Rel-17.
· Note: Ng number of PT-RS groups, Ns number of samples per PT-RS group, and PTRS every L number of DFT-s-OFDM symbols

Based on that, we believe that PTRS enhancements are not part of Rel-17, even though they could improve the DFT-s-OFDM performance of higher order modulations significantly. We provide the related simulation results in [8].

Conclusion
In this contribution we have discussed the PDSCH/PUSCH enhancements to support operation between 52.6 GHz and 71 GHz. Based on the simulation results and discussion we make the following proposals and observations:

Multi-PxSCH scheduling

Proposal 1: For NR operation with 480 kHz and/or 960 kHz SCS, the set of values for PDSCH-to-HARQ_feedback timing indicator field in DCI format 1_0 are
· {6, 8, 12, 16, 20, 24, 28, 32} for 480 kHz and
· {12, 16, 24, 32, 40, 48, 56, 64} for 960 kHz.

Proposal 2: The maximum gap between scheduled PDSCHs/PUSCH does not require additional impact on specification

Proposal 3: UE can be scheduled for up-to 8 PDSCHs also when 2 TB is enabled or 2 TB is scheduled.


HARQ-ACK feedback enhancements:
Proposal 4: Single transmission of HARQ feedback per multi-PDSCH DCI is only supported. 

Proposal 5: For Type-1 and Type-2 codebook, configurable time domain bundling of HARQ-ACK feedback with M bundling groups for PDSCHs scheduled by the same DCI is supported. 

Proposal 6: For Type-1 codebook with configurable time domain bundling of HARQ-ACK feedback: 
· Modified TDRA table is used in the codebook determination 
· TDRA rows are modified by keeping the last SLIV(s) of the row corresponding to the number of bundled HARQ-ACK bit(s) and removing other SLIVs from that row. 

Proposal 7: If HARQ-ACK time bundling operation is supported and bundles HARQ-ACK feedback for all PDSCHs scheduled by single DCI, UE can be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group with a Type 2 codebook. Otherwise UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group with a Type 2 codebook. 

Proposal 8: In case of Type-2 codebook and UE reporting NACK for the PDSCH skipped due to collision with semi-static UL symbol(s), the NACK is inserted to codebook after the HARQ-ACK bits for scheduled & valid PDSCHs.
Time line related aspects:
Observation 1: There is no need to to scale parameters d1,1 and d2 (to derive Tproc,1 in PDSCH processing time) and d2,1 and d2 (to derive Tproc,2 in PUSCH preparation time)

Observation 2: Rel-15/16 schemes for CPU can be reused for 480kHz and/or 960kHz SCS. 

Observation 3:  Due to numerology difference between initial access and connected mode operations, residual timing error can be a problem for PDSCH reception or PUSCH transmission.

Proposal 9: Define Δ values for 480 kHz and 960 kHz SCSs (in Table 6.1.2.1.1-5, TS 38.214). Consider the following values:
· Δ = 12 for 480 kHz SCS
· Δ = 24 for 960 kHz SCS.

Proposal 10: Define Npdsch values for 480 kHz and 960 kHz SCSs (in Table 5.5-1, TS 38.214). Consider the following values:
· Npdsch = 28 for 480 kHz SCS
· Npdsch =56 for 960 kHz SCS.

Proposal 11: Define N for 480 kHz and 960 kHz SCSs in Section 10.2, TS 38.213. Consider the following values: N = 50 for 480 kHz SCS, and Npdsch = 100 for 960 kHz SCS.

Proposal 12: Define N for 480 kHz and 960 kHz SCSs in Section 10.3, TS 38.213. Consider the following values: N = 62 for 480 kHz SCS, and Npdsch = 128 for 960 kHz SCS.

Proposal 13: Define Zµ = 4 for both 480 kHz and 960 kHz SCSs in Section 5.3.1, TS 38.214. 

Proposal 14: CSI computation delay requirement 2 is always applied in the case of mixed SCS of PDCCH, CSI-RS and PUSCH
· µ of table 5.4-1 and table 5.4-2 corresponds to the min (µPDCCH, µCSI-RS, µUL) where the µPDCCH corresponds to the subcarrier spacing of the PDCCH with which the DCI was transmitted and µUL corresponds to the subcarrier spacing of the PUSCH with which the CSI report is to be transmitted and µCSI-RS corresponds to the minimum subcarrier spacing of the aperiodic CSI-RS triggered by the DCI
TRS enhancements
Observation 3:  Due to numerology difference between initial access and connected mode operations, residual timing error may cause a problem for PDCCH/PDSCH reception or PUSCH transmission.
Proposal 14: Consider residual timing error problem and related potential solutions for >52.6 GHz operation in upcoming releases when optimizing its performance. 
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Cydlic Prefix length CPlength 4,6875E-06] 2,34375E-06] 1,17E-06| 5,86E-07| 2,93E-07| 1,46E-07| 7,326-08]

timing error CP/4length 1,17188E-06| 5,85938E-07| 2,93-07| 1,46E-07| 7,326-08

achievable accuracy SSB BW | 1/(BW/(20PRB)/2) | 5,55556E-07] 2,77778E-07] 1,39E-07| 6,94E-08) 1,74E-08| 8,68E-09

achievable accuracy PSSBW |1/(BW(127)/2) | 1,04987E-06| 5,24934E-07| 2,62E-07 1,31E-07) 3,286-08| 1,64E-08





