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1	Introduction
In this contribution, we discuss maintenance issues of DL/UL data scheduling and HARQ procedure for Rel-15.
[bookmark: _Ref178064866]2	UL data transmission procedure
[bookmark: _Hlk521399544]2.1	Default configurations to apply when transform precoding is enabled in MSG3 and PUSCH
In 38.211 chapter 6.4.1.1.1.2, when transform precoding is enabled DMRS sequence generation is described as below. The sequence depends on hopping method that is configured from higher layer. Three options exist: apply only group hopping; apply only sequence hopping; apply neither group hopping nor sequence hopping.
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In 38.331, IE DMRS-UplinkConfig is used to configure uplink demodulation reference signals for PUSCH, where two parameters are used to indicate which of the 3 alternatives to be used for hopping. 
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DMRS-UplinkConfig is an optional element in PUSCH-Config. The IE PUSCH-Config is used to configure the UE specific PUSCH parameters applicable to a particular BWP.
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In SIB1 message, for MSG3 transmission before dedicated BWP has been assigned, RACH-ConfigCommon is used to configure the transform precoding, PUSCH-ConfigCommon that contains groupHoppingEnabledTransformPrecoding is used to configure the hopping method. The sequence hopping flag is not present in the common part, therefore ambiguity exists when transform precoding is enabled for MSG3. The UE might have been previously enabled or disabled with sequence hopping with dedicated configuration that is unknown to the network at the time of sending MSG3. Related RRC signalling texts from 38.331 are pasted below.
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[bookmark: _Toc521676756]Group hopping or sequence hopping is used for generating DMRS sequences when transform precoding is enabled. The selection of hopping can be indicated with 2 separate flags in an RRC message in dedicated signalling. 
[bookmark: _Toc521676757]Sequence hopping can only be enabled by dedicated signalling (not in SIB). This is done in PUSCH-Config => DMRS-UplinkConfig => sequenceHoppingEnabled. In other words, PUSCH DMRS sequence hopping is not available before the first dedicated RRC (re)configuration. Sequence group hopping can be configured on cell level through system information. 

mcs-TableTransformPrecoding is a parameter that is needed to select the transform precoding MCS table which is configured only via dedicated signalling in PUSCH-Config.
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[bookmark: _Hlk521519080][bookmark: _Toc521676758]mcs-tableTransformPrecoder can only be enabled by dedicated signalling

For MSG3, before dedicated signaling has been received by UE, the transform precoding can be enabled in SIB1. To clarify the expected behaviour so that the network and UE have the same understanding on the applied configurations for transform precoding, we propose an explicit interpretation of the group hopping and MCS table selection at the time transform precoding is enabled in MSG3.
[bookmark: _Toc521677549]For MSG3 transmission and retransmission, when transform precoding is enabled, UE ignores the previously configured UE-specific parameters by dedicated signalling (for sequence hopping and mcs-tableTransformProcoder) but only applies cell-specific parameters. Sequence hopping should be considered as disabled for DMRS sequence generation, MCS table for transform precoder applies the value 64QAM. Further, groupHoppingEnabledTransformPrecoding in PUSCH-ConfigCommon should be interpreted as follows: (1) absent: both group hopping and sequence hopping disabled; (2) enabled: group hopping enabled, sequence hopping disabled; (3) disabled: group hopping disabled, sequence hopping disabled

From 38.214 6.1.3:
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[bookmark: _Toc521676759]The transform precoding for PUSCH transmission can be configured by msg3-transformPrecodingGroup if dedicated signalling is not configured.

[bookmark: _Toc521677550]For PUSCH transmission including configured grant, if transform precoding is enabled, it follows the same default configuration as MSG3 transform precoding if dedicated signalling parameters are absent. Sequence hopping should be considered as disabled for DMRS sequence generation, MCS table for transform precoder applies the value 64QAM.
[bookmark: _Toc521677551]Send LS to RAN2 to clarify the configurations when transform precoding get enabled.

While going through the text in specifications related to transform precoder, the naming and ways to describe the behaviour appears to be inconsistent. One of the reasons is because transform precoder was discussed separately in different sessions: the initial access session, PUSCH transmission, configured grant, MIMO, etc. The information was scattered and difficult to unify. Then in 38.331 RAN2 tried to merge and compile all the requirements sent from RAN1. Next we describe a way to improve the consistency of describing the transform precoder with following TPs. 
In RRC, the transform precoder can be configure via these IEs and parameters. 
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We make the following observations and proposals.
[bookmark: _Toc521676760]In 38.214, section 6.1.3 and section 6.1.4.1 describe inconsistent UE behaviours on applying transform precoder. The description in Section 6.1.4.1 is aligned with 38.331. 
[bookmark: _Toc521677552]Align transform precoder description in Section 6.1.3 in 38.213 with 38.331. Delete the duplicate text on transform precoder in Section 6.1.4.1 in 38.213.
[bookmark: _Toc521677553]Adopt TPs in Section 5.1 for transform precoder description.
3	DL/UL scheduling and HARQ management
3.1	Applicable K1 range
[bookmark: _GoBack]Looking at 38.331 f20, the highlighted parts below show that PDSCH-to-HARQ timing as defined by higher layer parameter dl-DataToUL-ACK can take values from 0 to 15, but the field description restricts the values in the range of 0 to 8 only even though there is no explicit agreement in RAN1 to have this restriction. Since, ASN.1 already supports values 0 to 15, the reason for having such restriction in the field description is not clear.
From 38.331 vf2
	dl-DataToUL-ACK							SEQUENCE (SIZE (1..8)) OF INTEGER (0..15)											OPTIONAL,	-- Need M

	PUCCH-Config field descriptions

	dl-DataToUL-ACK
List of timing for given PDSCH to the DL ACK. In this version of the specification only the values [0..8] are applicable. Corresponds to L1 parameter 'Slot-timing-value-K1' (see TS 38.213, section FFS_Section).



As we describe in a companion paper [1], limiting max K1 to 8 creates scheduling restrictions, especially in cases where long processing delay due to A-CSI triggering can correspondingly delay the HARQ feedback of  PDSCH by more than 8 slots, necessitating need for large K1 values. 
As shown in the example below (for 30 kHz, reproduced from [1]), triggering A-CSI in slot 6 would require the HARQ-ACK of PDSCH in slots 8/9/10 to be delayed to slot 17, requiring K1 of at least 9. Similarly, other cases exist where the delays can even larger (120 kHz FR2). 
[image: ]
Figure 1. Impact of A-CSI request on HARQ-feedback latency (K1).
[bookmark: _Toc521676761]A-CSI triggering increases HARQ feedback latency, requiring K1 values larger than 8.
Since RRC specification already supports K1 value up to to 15, and given K1 values larger than 8 are necessary in some cases, we propose to simply update the 38.331 field description to say values between 0 to 15 are applicable for K1, and send a corresponding LS to RAN2 to update their specification. 
[bookmark: _Toc521677554]Send LS to RAN2 to make [0..15] applicable for K1.
3.2	Buffering requirement for Cross-carrier scheduling with mixed numerology
In last RAN1 meeting, for cross-carrier scheduling with multiple numerologies, definitions on K0/K1/K2 were clarified and agreed. One remaining issue was to address the constraints related to K0 to address the number of symbols that need to be buffered. 

R1-1807752
Agreements:
· Cross-carrier scheduling should at least satisfy the causality constraints between scheduling PDCCH and PDSCH as for self-scheduling, also taking into carrier timing difference
· Note: in the case of mixed numerology, limitations on the number of symbols to buffer need to be taken into account

Agreements:
· For cross-carrier scheduling across different numerology
· FFS: how to specify additional constraints related to K0 to address the number of symbols which may need to be buffered 


From a causality perspective, for the same SCS case, the PDSCH can start at most 3 symbols from the end of PDCCH (which an occur for Type A with PDCCH end in symbol#2, and PDSCH start in symbol #0). Note that with mixed numerology case, the PDSCH processing time is already relaxed since it is derived from the SCS (among PDCCH/PUSCH/UL) that yields the most relaxed processing. 
Looking at the different combinations of CCS with different numerologies:
· For low-SCS Ctrl scheduling high SCS PDSCH (Fig 1), overlapped slot (in yellow) is fully utilizable except for the 15kHz->120 kHz case, for which, scheduling from previous 15 kHz control region is feasible. 
· For high-SCS Ctrl scheduling low SCS PDSCH (Fig 2), overlapped slot (in yellow) is fully utilizable. 
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Figure 1. Cross-carrier scheduling with PDCCH on low SCS scheduling PDSCH with high SCS.

[image: ]
Figure 2. Cross-carrier scheduling with PDCCH on high SCS scheduling PDSCH with low SCS.

In case of overlap of PDCCH and Type B PDSCH, the processing time is dependent on the amount of overlap (PDSCH and PDCCH), which can become cumbersome for mixed numerology case. Therefore, for type B PSDCH, it is simple to allow no overlap, while some overlap (such as max 3 symbols of PDSCH numerology) is possible for Type A PDSCH. This satisfies the causality constraint and works well for most cases of interest. Therefore, we propose the following. 
[bookmark: _Toc521677555]For cross-carrier scheduling with different numerology for PDCCH and PDSCH
· [bookmark: _Toc521677556]For Type-A, PDSCH start occurs no earlier than three symbols (of PDSCH numerology) from the end of the PDCCH
· [bookmark: _Toc521677557]For Type-B, PDSCH starts after PDCCH ends
3.3 UE Cap#2 : Confirming WA on Type B values 
In last meeting, the processing times for PDSCH mapping Type B with 2 and 4 symbols was captured as a working assumption. These values (a bit tighter than capability#1) allow faster UE processing time that is more suited for URLLC-like and lower latency use cases. We think these values should be confirmed as it is in case they cannot be tightened a bit further. 
[bookmark: _Hlk519519577]Additionally, there is an FFS point on how to handle a 3-symol CORESET where first two symbols of CORESET are overlapped with a 2-symbol PDCCH. It was mentioned that this case may require special consideration since the PDSCH ends before the PDCCH end and hence some extra processing time may be provisioned. Our preference is to not create special cases with additional relaxations that the scheduler needs to handle; for this example, there would already be an extra 2-symbol due to the overlapped of PDSCH and PDCCH. Therefore, in our view it is better to support same principle of processing time for all 2-symbol allocations at the UE. 
[bookmark: _Toc521677558]Confirm the WA on capability#2 Type B with 2/4 symbols from RAN1#93 with the following update. 
a. [bookmark: _Toc521677559](Working assumption) For PDSCH mapping type B with 4 or 2 symbols
i. [bookmark: _Toc521677560]N1 processing time is increased by ‘d’ symbols relative to the case of PDSCH with 7 symbols, where ‘d’ is the amount of time-domain overlap in symbols between the scheduling PDCCH and the scheduled PDSCH
1. [bookmark: _Toc521677561]FFS: handling of 3-symbol CORESET where first 2 symbols of CORESET are overlapped with a 2-symbol PDSCH
3.4 UE Cap#2 : Proc time for UCI multiplexing

Since, UE capability#2 is an advanced UE, it is expected additional UE processing power is available to support UCI multiplexing with HARQ-ACK without requiring extra processing time. Note the UCI encoding with Polar code can be processed in parallel or in a much more efficient pipelined fashion with the frequency-first mapping of PUSCH with LDPC code. Thus, applying same PUSCH processing time value is preferred whether HARQ-ACK is multiplexed or not. Similarly, same value of N1 is applied for the case when the HARQ-ACK goes on PUSCH vs on PUCCH. 
[bookmark: _Toc521677562]For UE processing capability#2, same PDSCH processing time is applied for case when HARQ-ACK goes on PUCCH or on PUSCH i.e. d1,1 = 0.
[bookmark: _Toc521677563]For UE processing capability#2, the PUSCH processing time for “PUSCH multiplexing with HARQ-ACK” is same as that for case of no UCI multiplexing on PUSCH.
3.5 UE Cap#2 : CA-case 
Capability#2 was agreed for the non-CA case while the CA case is FFS, including the possibility of supporting capability#2 on one carrier from the set of carriers in CA case. In our view, reduced latency due to capability#2 is beneficial for the CA case as well and provides feature parity with the LTE sTTI which also supports CA. In case of CA between FR1 and FR2, the capability#2 would be applied only to carriers in FR1. 
[bookmark: _Toc521677564]UE processing capability#2 is supported for CA.
From a UE capability signalling point of view, there are some possible alternatives: either 1) capability#2 supported is separately indicated for the non-CA and CA cases, or 2) jointly indicated for the non-CA and CA cases. Our preference is the latter i.e. if UE indicates support of capability#2, it is applied for both non-CA and CA case. 
[bookmark: _Toc521677565]UE processing capability#2 support is jointly indicated for the non-CA and CA cases.
3.6 UE Cap#2 : Processing time for SPS release 

The DL SPS release processing for capability#2 UEs should also be shortened to reflect the advanced UE processing capability. Following the same principle as that of capability#1, i.e. using the minimum of PDSCH processing time assuming PDSCH ends in same symbol as PDCCH (and using a 2-symbol Type B PDSCH as reference) and PUSCH processing time, leads to 5/5.5/11 symbols for 15/30/60 kHz cases. Support of capability#2 is separately signaled for uplink and downlink processing. Moreover, if the UE indicates capability#2 support for at least one of the uplink or downlink numerologies, the UE should support the tightened SPS processing time.  

[bookmark: _Toc521677566]SPS release processing times for UE processing capability#2 are as follows:
· [bookmark: _Toc521677567]15kHz: 5 symbols
· [bookmark: _Toc521677568]30kHz: 5.5 symbols
· [bookmark: _Toc521677569]60kHz for FR1: 11 symbols
[bookmark: _Hlk519780830]3.7 UE proc time : Editorial corrections 
During review, some miscellaneous corrections were identified as shown below for 38.214

[bookmark: _Toc521677570] Following miscellaneous corrections to section 5.3 of 38.214 are proposed:
b. [bookmark: _Toc521677571]d1,2should be set to 0 if it is not specified such as following cases
i. [bookmark: _Toc521677572]for Type A and >= 7-symbol PDSCH 
ii. [bookmark: _Toc521677573]for Type B with 7-symbol PDSCH
c. [bookmark: _Toc521677574]For tables 5.3-1 and 5.3-2, the following change is proposed for 2nd column since the front-loaded value for N1 is used when dmrs-AdditionalPosition =0 for both when Type A and B are configured. 
i. [bookmark: _Toc521677575]dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in either both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
d. [bookmark: _Toc521677576]Suggest following change since default may imply a semi-static operation
i. [bookmark: _Toc521677577]For UE PDSCH processing capability 2 with scheduling limitation when µPDSCH = 1, if the scheduled RB allocation for the PDSCH exceeds 136 RBs, the UE defaults to capability 1 processing timeshall determine Tproc,1 for the PDSCH according to PDSCH processing capability 1.
e. [bookmark: _Toc521677578]Amend table 5.3-2 to specify PDSCH processing time for UEs with capability#2 with additional DMRS configured to fall back to that of capability#1.
3.8 UE proc time : Alignment of 38.213 and 38.214
While reviewing the endorsed versions, the processing time for the case of UCI multiplexing on PUSCH may have been captured with some duplication (as described below) in both 213 and 214.  
 
· 38.213, sec 9.2.5 describes the generic framework considering UCI multiplexing on PUSCH, and this was developed over the last two meetings (Sanya/Busan) including addition of 1 extra symbol.
· 38.214, sec 6.4 has the following sentence added based on comment from MTK in post-Busan review, note a typo here (after “otherwise”, d2,2 should be 0).
 
· If the HARQ-ACK is multiplexed on PUSCH, then d2,2 = 1, otherwise d2,2 = 1. 
 
Given the text is 213 is generic enough and covers the case of HARQ-ACK multiplexed on PUSCH as well with the 1 symbol additional proc time, the new sentence in 214 with variable d2,2 is not needed. This also makes aligns the spec further since d2,2 is not referenced in 38.213. We are also open to an alternative way to align the specifications. 

[bookmark: _Toc521677579]Following correction to section 6.4 of 38.214 is proposed for alignment with 38.213:
f. [bookmark: _Toc521677580]If the HARQ-ACK is multiplexed on PUSCH, then d2,2 = 1, otherwise d2,2 = 1. 
3.9 UE peak data rate and L1 TBS
In last RAN1 meeting, the following was concluded in soft buffer session wrt peak rates. 
Conclusion:
· Performance is not expected to be optimized for the following special cases (while supported in specification) in which retransmissions of a transport block occur at or near peak rate
· the TB is transmitted with significantly lower code rate (considering initial and retransmission) than R_LBRM(=2/3)
· the retransmission occurs on a much shorter PDSCH duration than the initial transmission 
· No spec change

There are two potential issues to discuss related to the peak rate
1. OH value difference between RAN2 spec peak rate and L1 peak rate? 
2. Relation between peak rate and L1 TBS.

RAN1 has defined approximate peak rate based on average overheads for use in RAN2 spec (for L2 buffer calculation). If the same formula is used for defining the absolute L1 peak rate, there will be an overall loss because the overheads can be as large as 14% (for FR1, DL). For example, as shown below for 30kHz SCS, the difference between the maximum TBS based on the formula from RAN2 spec (with OH = 14%) and that from TBS calculation (from RAN1 spec) is approximately 10%. One option is to change the overhead from 0.14 to ~ 0.059 or lower. 
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An example case relation between peak TBS based data rate and formula and OH values are shown below. 

	FR
	Dmrs
Type
	scs
	nPRB
	n_layers
	Qm
	n_sym
	n_dmrs
	TBS
	dataRate
FromTBS
	dataRate
FromFormula
	OH
(RAN2)
	recOH

	1
	B
	1
	65
	2
	8
	7
	4
	77896
	0.311584
	0.278214
	0.14
	0.037



Considering different case of SCS/RB allocations/DMRS overheads/PDSCH allocation lengths (L), the least OH values are as shown in table below.
	
	FR1
	FR2

	Only L = 14 duration
	0.059
	0.062

	Only L = 2/4/7/14 durations
	0.037
	0.04

	L = 2 to 14 symbols
	0.012
	0.019


To strike a balance between the various different configurations, we suggest to revise the OH value as follows.
[bookmark: _Toc521677581]Revise the OH value in maximum data rate formula of 38.306 to ~0.037.
Once a suitable value of OH agreed (e.g. as in above proposal), it is possible to use the formula in 38.306 as an indicator of L1 peak data rate. Consider following illustrative example of three carriers with each carrier with a different numerology and each contributing a 1 Gbps data rate and a SCF = 1 for each carrier, for an aggregate 3 Gbps. The corresponding max TBS is shown in the figure. 
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Consider now the same case as above, but UE reports SCF = 0.75 for each of the three carriers => aggregate data rate of 3 x 0.75 = 2.25 Gbps. 
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For this case, we propose that Sum of TB bits (proportionally scaled) over a slot duration does not exceed DataRate*slotDuration. Since the CCs may have different slot durations, condition on the sum TBS can be enumerated as follows (where some SCS-based scaling may be applied for mixed numerology cases):
· For 1 ms reference interval: a condition on may be defined as follows: 
· 
· For 0.5 ms reference interval: a condition(s) on may be defined as follows:
· 
· 
· For 0.25 ms reference interval: a condition(s) on may be defined as follows:
· for (i,j) in {(0,0),(0,1), (1,2),(1,3)}: 
While the above formulation can be generalized to shorter (< slot) durations, we would prefer implementation simplicity provided by slot-level application of the conditions. Applying largest slot duration would be reasonable to allow flexible scheduling framework regarding mixed numerologies, carrier aggregation, and multiple BWPs, though other options might be to define it based on shortest slot duration.  In case when condition is exceeded, UE may skip decoding (or encoding) and report NACK or its performance may not be optimised for processing of those transport blocks.  We prefer the latter case. 
[bookmark: _Toc521677582]Define a sum of TB bits (proportionally scaled to the slot duration) over the largest slot duration across the configured carriers to not exceed DataRate*slotDuration. 
g. [bookmark: _Toc521677583]Note: In case CBG-based transmissions are enabled, sum of TB bits corresponds to sum of bits in the transmitted CBGs of the transport block
4	DL/UL resource allocation
4.1	New-RNTI missing in the TDRA table
New-RNTI is supposed to be used in same way as C-RNTI as it is used for UE specific data transmission, and it should be included in the TDRA table so UE knows how to interpret the TDRA when received DCI scrambled with new-RNTI.
[bookmark: _Toc521677584]Add new-RNTI in the same place as C-RNTI in the time domain resource allocation tables: Table 6.1.2.1.1-1 for PUSCH and Table 5.1.2.1.1-1 for PDSCH in 38.214.
4.2	Removing the overlapping part of MSG3 timing description in 38.213
To briefly recall the discussions in RAN1 meetings:
RAN1#92Bis
In R1-1805634, the proposal for working assumption:
· For the MSG3 PUSCH time domain resource assignment in RAR, the UE uses the default table or table indicated by RMSI for MSG3 PUSCH for the value of K2
· Note:  FFS: Numerology for K2
· Additional delay is added to K2 to account for N1+L2. The delay is subcarrier specific and given by the specification
· Note: If Msg2 and Msg3 have different SCS, value of N1 – in terms of absolute time - are determined by lower SCS between Msg2 and Msg3
· Note: Working assumption can be revisited once default table and/or support for RMSI signaling has been decided
Revist till next meeting 
RAN1#93 
Agreements:
Adopt the following default tables for ECP:
· For PUSCH time-domain RA table for ECP, j=2 follows the previous agreements on 60kHz, Delta = 4.
Agreements:
· Change Delta from 2 to 3 for 30 kHz for msg 3 processing


There’s overlapping description for MSG3 timing in 38.213 and 38.214 that should be removed to avoid ambiguity. Description in 38.213 is not aligned with the agreements from previous meetings.
8.2	Random access response
…
If higher layer parameter pusch-AllocationList is provided by pusch-ConfigCommon, a value of the Msg3 PUSCH time resource allocation field indicates an entry to a table provided by pusch-AllocationList; otherwise a value of the Msg3 PUSCH time resource allocation field indicates an entry to default time resource allocation table [6, 38.214].




[bookmark: _Toc521677585]Remove the overlapping description for MSG3 time domain resource allocation in Section 8.2 in TS 38.213.
4.3	Missing description for frequency domain resource allocation for MSG3
Frequency domain allocation used in RAR for MSG3 is using 14 bits, which was agreed at RAN#93 meeting. How to interpret these 14 bits is still missing from the specification.
[bookmark: _Toc521677586]Adopt TP in Section 5.2 to clarify the interpretation of the 14 bits in RAR for frequency domain resource allocation in 38.213 section 8.2 or 38.214 section 6.1.2.
[bookmark: _Ref189046994][bookmark: _Hlk513719760]5	Text Proposal
5.1	TP for clarifying transform precoder procedure
>>> Text Proposal for 38.212 Section 7.3.1.1.2 >>>
7.3.1.1.2	Format 0_1
…
-	Antenna ports – number of bits determined by the following
-	2 bits as defined by Tables 7.3.1.1.2-6, if transform precoder is enabled transformPrecoder=enabled, dmrs-Type=1, and maxLength=1;
-	4 bits as defined by Tables 7.3.1.1.2-7, if transform precoder is enabled transformPrecoder=enabled, dmrs-Type=1, and maxLength=2;
-	3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if transform precoder is disabled transformPrecoder=disabled, dmrs-Type=1, and maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	4 bits as defined by Tables 7.3.1.1.2-12/13/14/15, if transform precoder is disabled transformPrecoder=disabled, dmrs-Type=1, and maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	4 bits as defined by Tables 7.3.1.1.2-16/17/18/19, if transform precoder is disabled transformPrecoder=disabled, dmrs-Type=2, and maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	5 bits as defined by Tables 7.3.1.1.2-20/21/22/23, if transform precoder is disabled transformPrecoder=disabled, dmrs-Type=2, and maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook.



>>> End Text Proposal >>>

>>> Text Proposal for 38.214 Section 6.1.3 >>>
6.1.3	UE procedure for applying transform precoding on PUSCH
For Msg3 PUSCH transmission, the UE shall consider the transform precoding either 'enabled' or 'disabled' according to the higher layer configured parameter msg3-transformPrecoding.
For PUSCH transmission scheduled with a DCI:
-	If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 
-	If the UE is configured with the higher layer parameter transformPrecoder [transform-precoding-scheduled], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder [transform-precoding-scheduled], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.
For PUSCH transmission without grant
-	If the UE is configured with the higher layer parameter transformPrecoder [transform-precoding-TWG], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder [transform-precoding-TWG], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.


>>> End Text Proposal >>>

>>> Text Proposal for 38.214 Section 6.1.4.1 >>>
6.1.4.1	Modulation order and target code rate determination
For the PUSCH assigned by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, new-RNTI, TC-RNTI, or SP-CSI-RNTI, the transform precoding is enabled if transformPrecoder in PUSCH-Config is set to 'enabled', or if transformPrecoder in PUSCH-Config is not configured and msg3-transformPrecoding in rach-ConfigCommon is set to 'enabled'; otherwise the transform precoding is disabled.
For the PUSCH assigned by a DCI format 0_0/0_1 with CRC scrambled by CS-RNTI, or the PUSCH with configured grant using CS-RNTI, the transform precoding is enabled if transformPrecoder in ConfiguredGrantConfig is set to 'enabled'; otherwise the transform precoding is disabled.
if transform precoder transformPrecoder is disabled for this PUSCH transmission


>>> End Text Proposal >>>
5.2	TP for Msg3 PUSCH frequency domain resource allocation field in RAR grant
>>> Text Proposal for 38.213 Section 8.2 or 38.214 Section 6.1.2>>>
…
The Msg3 PUSCH frequency domain resource allocation field is interpreted as follows:
-	if the frequency hopping flag bit is set to 1
-	 MSB bits in the frequency domain resource allocation field are used to indicate the frequency offset according to Subclause 6.3 of [6, TS 38.214 ], where the number of hopping bits  is defined in Table 8.3-1.
-	The  LSB bits provide the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS 38.214] 
-	else 
-	the 14 bits provide the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS 38.214]
-	end if


>>> End Text Proposal >>>
Conclusion
In the previous sections we made the following observations: 
Observation 1	Group hopping or sequence hopping is used for generating DMRS sequences when transform precoding is enabled. The selection of hopping can be indicated with 2 separate flags in an RRC message in dedicated signalling.
Observation 2	Sequence hopping can only be enabled by dedicated signalling (not in SIB). This is done in PUSCH-Config => DMRS-UplinkConfig => sequenceHoppingEnabled. In other words, PUSCH DMRS sequence hopping is not available before the first dedicated RRC (re)configuration. Sequence group hopping can be configured on cell level through system information.
Observation 3	mcs-tableTransformPrecoder can only be enabled by dedicated signalling
Observation 4	The transform precoding for PUSCH transmission can be configured by msg3-transformPrecodingGroup if dedicated signalling is not configured.
Observation 5	In 38.214, section 6.1.3 and section 6.1.4.1 describe inconsistent UE behaviours on applying transform precoder. The description in Section 6.1.4.1 is aligned with 38.331.
Observation 6	A-CSI triggering increases HARQ feedback latency, requiring K1 values larger than 8.

Based on the discussion in the previous sections we propose the following:
Proposal 1	For MSG3 transmission and retransmission, when transform precoding is enabled, UE ignores the previously configured UE-specific parameters by dedicated signalling (for sequence hopping and mcs-tableTransformProcoder) but only applies cell-specific parameters. Sequence hopping should be considered as disabled for DMRS sequence generation, MCS table for transform precoder applies the value 64QAM. Further, groupHoppingEnabledTransformPrecoding in PUSCH-ConfigCommon should be interpreted as follows: (1) absent: both group hopping and sequence hopping disabled; (2) enabled: group hopping enabled, sequence hopping disabled; (3) disabled: group hopping disabled, sequence hopping disabled
Proposal 2	For PUSCH transmission including configured grant, if transform precoding is enabled, it follows the same default configuration as MSG3 transform precoding if dedicated signalling parameters are absent. Sequence hopping should be considered as disabled for DMRS sequence generation, MCS table for transform precoder applies the value 64QAM.
Proposal 3	Send LS to RAN2 to clarify the configurations when transform precoding get enabled.
Proposal 4	Align transform precoder description in Section 6.1.3 in 38.213 with 38.331. Delete the duplicate text on transform precoder in Section 6.1.4.1 in 38.213.
Proposal 5	Adopt TPs in Section 5.1 for transform precoder description.
Proposal 6	Send LS to RAN2 to make [0..15] applicable for K1.
Proposal 7	For cross-carrier scheduling with different numerology for PDCCH and PDSCH
	For Type-A, PDSCH start occurs no earlier than three symbols (of PDSCH numerology) from the end of the PDCCH
	For Type-B, PDSCH starts after PDCCH ends
Proposal 8	Confirm the WA on capability#2 Type B with 2/4 symbols from RAN1#93 with the following update.
a.	(Working assumption) For PDSCH mapping type B with 4 or 2 symbols
i.	N1 processing time is increased by ‘d’ symbols relative to the case of PDSCH with 7 symbols, where ‘d’ is the amount of time-domain overlap in symbols between the scheduling PDCCH and the scheduled PDSCH
1.	FFS: handling of 3-symbol CORESET where first 2 symbols of CORESET are overlapped with a 2-symbol PDSCH
Proposal 9	For UE processing capability#2, same PDSCH processing time is applied for case when HARQ-ACK goes on PUCCH or on PUSCH i.e. d1,1 = 0.
Proposal 10	For UE processing capability#2, the PUSCH processing time for “PUSCH multiplexing with HARQ-ACK” is same as that for case of no UCI multiplexing on PUSCH.
Proposal 11	UE processing capability#2 is supported for CA.
Proposal 12	UE processing capability#2 support is jointly indicated for the non-CA and CA cases.
Proposal 13	SPS release processing times for UE processing capability#2 are as follows:
	15kHz: 5 symbols
	30kHz: 5.5 symbols
	60kHz for FR1: 11 symbols
1. Following miscellaneous corrections to section 5.3 of 38.214 are proposed:
a. d1,2should be set to 0 if it is not specified such as following cases
i. for Type A and >= 7-symbol PDSCH 
ii. for Type B with 7-symbol PDSCH
b. For tables 5.3-1 and 5.3-2, the following change is proposed for 2nd column since the front-loaded value for N1 is used when dmrs-AdditionalPosition =0 for both when Type A and B are configured. 
i. dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in either both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
c. Suggest following change since default may imply a semi-static operation
i. For UE PDSCH processing capability 2 with scheduling limitation when µPDSCH = 1, if the scheduled RB allocation for the PDSCH exceeds 136 RBs, the UE defaults to capability 1 processing timeshall determine Tproc,1 for the PDSCH according to PDSCH processing capability 1.
d. Amend table 5.3-2 to specify PDSCH processing time for UEs with capability#2 with additional DMRS configured to fall back to that of capability#1.
Proposal 15	Following correction to section 6.4 of 38.214 is proposed for alignment with 38.213:
a.	If the HARQ-ACK is multiplexed on PUSCH, then d2,2 = 1, otherwise d2,2 = 1.
Proposal 16	Revise the OH value in maximum data rate formula of 38.306 to ~0.037.
Proposal 17	Define a sum of TB bits (proportionally scaled to the slot duration) over the largest slot duration across the configured carriers to not exceed DataRate*slotDuration.
a.	Note: In case CBG-based transmissions are enabled, sum of TB bits corresponds to sum of bits in the transmitted CBGs of the transport block
Proposal 18	Add new-RNTI in the same place as C-RNTI in the time domain resource allocation tables: Table 6.1.2.1.1-1 for PUSCH and Table 5.1.2.1.1-1 for PDSCH in 38.214.
Proposal 19	Remove the overlapping description for MSG3 time domain resource allocation in Section 8.2 in TS 38.213.
Proposal 20	Adopt TP in Section 5.2 to clarify the interpretation of the 14 bits in RAR for frequency domain resource allocation in 38.213 section 8.2 or 38.214 section 6.1.2.
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DMRS-UplinkConfig field descriptions

disabled

DMRS related iarameters for Ciclic Prefix OFDM

Sequence-group hopping for PUSCH can be disabled for a certain UE despite being enabled on a cell basis. For DFT-s-OFDM DMRS when the field is absent, the UE
considers group hopping to be enabled. Corresponds to L1 parameter 'Disable-sequence-group-hopping-Transform-precoding’ (see 38.211, section FFS_Section)

dmrs-AdditionalPosition
Position for additional DM-RS in UL. Corresponds to L1 parameter 'UL-DMRS-add-pos' (see Table 7.4.1.1.2-4 in 38.211) The four values represent the cases of 1+0, 1+1,
1+1+1. 1+1+1+1 non-adjacent OFDM symbols for UL. If the field is absent, the UE applies the value pos2.

dmrs-Type
Selection of the DMRS type to be used for UL (see section 38.211, section 6.4.1.1.3) If the field is absent, the UE uses DMRS type 1.

enabled
DMRS related parameters for DFT-s-OFDM (Transform Precoding)

maxLength
The maximum number of OFDM symbols for UL front loaded DMRS. 'len1' corresponds to value 1. 'len2 corresponds to value 2. If the field is absent, the UE applies value
len1. Corresponds to L1 parameter 'UL-DMRS-max-len’ (see 38.214, section 6.4.1.1.2)

nPUSCH-Identity
Parameter: N_ID*(PUSCH) for DFT-s-OFDM DMRS. If the value is absent or released, the UE uses the Physical cell ID. Corresponds to L1 parameter 'nPUSCH-Identity-
Transform precoding' (see 38.211, section FFS_Section)

phaseTrackingRS
Configures uplink PTRS (see 38.211, section x.x.x.x) FFS_Ref

scramblingID0
UL DMRS scrambling initalization for CP-OFDM Corresponds to L1 parameter 'n_SCID 0' (see 38.214, section 6.4.1.1.2) When the field is absent the UE applies the value
Physical cell ID (physCellld)

scramblingID1
UL DMRS scrambling initalization for CP-OFDM. Corresponds to L1 parameter 'n_SCID 1' (see 38.214, section 6.4.1.1.2) When the field is absent the UE applies the value

Phisical cell ID ihisCellld
etermines if sequence hopping is enabled or not. For DFT-s-OFDM DMRS. If the field is absent, the UE considers sequence hopping to be disabled. Corresponds to L1

parameter 'Sequence-hopping-enabled-Transform-precoding' (see 38.211, section FFS_Section)
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PUSCH-Config information element

-- ASNISTART
-- TAG-PUSCH-CONFIG-START

PUSCH-Config SEQUENCE {
dataScramblingIdentityPUSCH INTEGER (0..1023) OPTIONAL, -- Need M
txConfig ENUMERATED {codebook, nonCodebook} OPTIONAL, -- Need S
dmrs-UplinkForPUSCH-MappingTypeA SetupRelease { DMRS-UplinkConfig } OPTIONAL, -- Need M
dmrs-UplinkForPUSCH-MappingTypeB SetupRelease { DMRS-UplinkConfig } OPTIONAL, -- Need M
pusch-PowercControl PUSCH-PowerControl OPTIONAL, -- Need M
frequencyHopping ENUMERATED {model, mode2} OPTIONAL, -- Need S
frequencyHoppingOffsetLists SEQUENCE (SIZE (1..4)) OF INTEGER (1.. maxNrofPhysicalResourceBlocks-1) OPTIONAL, -- Need M
resourceAllocation ENUMERATED { resourceAllocationType0, resourceAllocationTypel, dynamicSwitch},
pusch-TimeDomainAllocationList SetupRelease { PUSCH-TimeDomainResourceAllocationList } OPTIONAL, -- Need M
pusch-AggregationFactor ENUMERATED { n2, n4, n8 } OPTIONAL, -- Need S
mcs-Table ENUMERATED {gam256, sparel} OPTIONAL, -- Need S
mcs-TableTransformPrecoder ENUMERATED {gam256, sparel} OPTIONAL, -- Need S
transformPrecoder ENUMERATED {enabled, disabled} OPTIONAL, -- Need S
codebookSubset ENUMERATED {fullyAndPartialAndNonCoherent, partialAndNonCoherent,

nonCoherent} OPTIONAL, -- Cond codebookBased

maxRank INTEGER (1..4) OPTIONAL, -- Cond codebookBased

rbg-Size ENUMERATED { config2} OPTIONAL, -- Need S
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mcs-TableTransformPrecoder
Indicates which MCS table the UE shall use for PUSCH with transform precoding Corresponds to L1 parameter 'MCS-Table-PUSCH-transform-precoding’ (see 38.214, section

6.1.4) If the field is absent the UE applies the value 64QAM

pusch-AggregationFactor
Number of repetitions for data. Corresponds to L1 parameter 'aggregation-factor-UL' (see 38.214, section FFS_Section). If the field is absent the UE applies the value 1.

pusch-AllocationList
List of time domain allocations for timing of UL assignment to UL data. If configured, the values provided herein override the values received in corresponding PUSCH-

ConfigCommon.

rbg-Size
Selection between config 1 and config 2 for RBG size for PUSCH. When the field is absent the UE applies the value config1. Corresponds to L1 parameter 'RBG-size-PUSCH’

(see 38.214, section 6.1.2.2.1).

resourceAllocation
Configuration of resource allocation type 0 and resource allocation type 1 for non-fallback DCI Corresponds to L1 parameter 'Resouce-allocation-config' (see 38.214, section

6.1.2).

tp-pi2PBSK
Enables pi/2-BPSK modulation with transform precoding if the field is present and disables it otherwise.

txConfig
Whether UE uses codebook based or non-codebook based transmission. Corresponds to L1 parameter 'ulTxConfig' (see 38.214, section 6.1.1). If the field is absent, the UE

transmits PUSCH on one antenna port, see 38.214, section 6.1.1.

uci-onPUSCH
Selection between and configuration of dynamic and semi-static beta-offset. If the field is absent or released, the UE applies the value 'semiStatic’ and the BetaOffsets
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RACH-ConfigCommon information element

-- ASN1START
-~ TAG-RACH-CONFIG-COMMON-START
RACH-ConfigCommon SEQUENCE {
rach-ConfigGeneric RACH-ConfigGeneric,
totalNumberOfRA-Preambles INTEGER (1..63) OPTIONAL, -- Need S
ssb-perRACH-OccasionAndCB-PreamblesPerSSB  CHOICE {
oneEighth ENUMERATED {n4,n8,nl2,nl6,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}
oneFourth ENUMERATED {n4,n8,n12,nl6,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}
oneHalf ENUMERATED {n4,n8,n12,nl6,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64} ,
one ENUMERATED {n4,n8,n12,nl6,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}
two ENUMERATED {n4,n8,nl2,nl6,n20,n24,n28,n32},
four INTEGER (1..16),
eight INTEGER (1..8),
sixteen INTEGER (1..4)
} OPTIONAL, -- Need M
groupBconfigured SEQUENCE {
ra-Msg3SizeGroupA ENUMERATED { b56, bld4, b208, b256, b282, b480, b640,
b800, bl000, spare7, spare6, spare5, spared, sparel, spare2, sparel},
messagePowerOf fsetGroupB ENUMERATED { minusinfinity, dBO, dB5, dB8, dBl0, dB12, dB15, dB18},
numberO£RA-PreamblesGroupA INTEGER (1..64)
} OPTIONAL, -- Need R
ra-ContentionResolutionTimer ENUMERATED { sf8, sfl6, sf24, s£32, sf40, sf48, sf56, sfed},
rsrp-ThresholdSSB RSRP-Range OPTIONAL, -- Need R
rsrp-ThresholdSSB-SUL RSRP-Range OPTIONAL, -- Cond SUL
prach-RootSequenceIndex CHOICE {
1839 INTEGER (0..837),
1139 INTEGER (0..137)
b
msgl-SubcarrierSpacing SubcarrierSpacing OPTIONAL,  --Need S
restrictedSetConfig ENUMERATED {unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB},

‘msg3-transformPrecoding ENUMERATED {enabled} OPTIONAL, -- Need R

}

-- TAG-RACH-CONFIG-COMMON-STOP
-- ASN1STOP
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- PUSCH-ConfigCommon
The IE PUSCH-ConfigCommon IE is used to configure the cell specific PUSCH parameters.
PUSCH-Config information element

-- ASN1START
-- TAG-PUSCH-CONFIGCOMMON-START

PUSCH-ConfigCommon SEQUENCE {
FoupHoppingEnabledTFaRSFGENPEECoRinG  ENUERATED [enabled)

OPTIONAL, -- Need R
pusch-TimeDomainAllocationList PUSCH-TimeDomainResourceAllocationList OPTIONAL, -- Need R

msg3-DeltaPreamble INTEGER (-1..6) OPTIONAL, -- Need R
pO-NominalWithGrant INTEGER (-202..24) OPTIONAL, -- Need R

}

-- TAG-PUSCH-CONFIGCOMMON-STOP
-- ASN1STOP
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PUSCH-ConfigCommon field descriptions

!equence—group !opplng can g ena! 5 or !lsabled by means of this cell-specific parameter. Corresponds to L1 parameter 'Group-hopping-enabled-Transform-precoding’

(see 38.211, section FFS_Section) This field is Cell specific

msg3-DeltaPreamble
Power offset between msg3 and RACH preamble transmission. Actual value = field value * 2 [dB]. Corresponds to L1 parameter 'Delta-preamble-msg3' (see 38.213, section

7.1)

pO0-NominalWithGrant
PO value for PUSCH with grant (except msg3). Value in dBm. Only even values (step size 2) allowed. Corresponds to L1 parameter 'p0-nominal-pusch-withgrant' (see 38.213,

section 7.1) This field is cell specific

pusch-AllocationList
List of time domain allocations for timing of UL assignment to UL data
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- UplinkConfigCommon
The IE UplinkConfigCommon provides common uplink parameters of a cell.
UplinkConfigCommon information element

ASN1START
TAG-UPLINK-CONFIG-COMMON-START

UplinkConfigCommon :: SEQUENCE {
frequencyInfoUL FrequencyInfoUL OPTIONAL, -- Cond InterFreqHOAndServCellAddAndSIBL
initialUplinkBWP 'BWP-UplinkCommor| OPTIONAL, -- Cond ServCellAddAndSIB1
timeAlignmentTimerCommon TimeAlignmentTimer

TAG-UPLINK-CONFIG-COMMON-STOP
ASN1STOP
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SIB1 message

-- ASN1START
-- TAG-SIB1-START
SIB1 SEQUENCE {
-- FFS / TODO: Add other parameters.
frequencyOf£setSSB ENUMERATED {khz-5, khz5} OPTIONAL, -- Need R
ssb-PositionsInBurst SEQUENCE {
inOneGroup BIT STRING (SIZE (8)),
groupPresence BIT STRING (SIZE (8)) OPTIONAL -- Cond above6GHzOnly
b
ssb-PeriodicityServingCell ENUMERATED {ms5, msl10, ms20, ms40, ms80, msl60, sparel, spare2},
ss-PBCH-BlockPower INTEGER (-60..50),
‘uplinkConfigCommon ‘UplinkConfigCommon| OPTIONAL,
supplementaryUplink SEQUENCE {
uplinkConfigCommon UplinkConfigCommon OPTIONAL
-- FFS: Add additional (selection) criteria determining when/whether the UE shall use the SUL frequency
} OPTIONAL, -- Cond SUL
tdd-UL-DL-Configuration TDD-UL-DL-ConfigCommon OPTIONAL, -- Cond TDD
tdd-UL-DL-configurationCommon2 TDD-UL-DL-ConfigCommon OPTIONAL, -- Cond TDD
pdcch-Conf igCommon PDCCH-Conf igCommon OPTIONAL,
pucch-ConfigCommon PUCCH-Con£ igCommon OPTIONAL,
lateNonCriticalExtension OCTET STRING OPTIONAL,

nonCriticalExtension SEQUENCE( } OPTIONAL




image11.png
-- ASN1START
-- TAG-BANDWIDTH-PART-START

BWP

}

BWP-Uplink :

}

BWP-UplinkCommon

}

BWP-UplinkDedicated

locationAndBandwidth
subcarrierSpacing
cyclicPrefix

bup-Id
buwp-Common
bwp-Dedicated

genericParameters

pucch-ConfigCommon

pucch-Config

configuredGrantConfig
srs-Config
beamFailureRecoveryConfig

SEQUENCE {
INTEGER (0..37949),
SubcarrierSpacing,

ENUMERATED { extended }

SEQUENCE {
BWP-Id,
BWP-UplinkCommon
BWP-UplinkDedicated

SEQUENCE {
BWE,
SetupRelease { RACH-ConfigCommon }
SetupRelease { PUSCH-ConfigCommon }
SetupRelease { PUCCH-ConfigCommon }
SEQUENCE {
SetupRelease { PUCCH-Config }
SetupRelease { PUSCH-Config }
SetupRelease { ConfiguredGrantConfig }
SetupRelease { SRS-Config }
SetupRelease { BeamFailureRecoveryConfig }

OPTIONAL

OPTIONAL,
OPTIONAL,

OPTIONAL,
OPTIONAL,
OPTIONAL,

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,

-- Need

-- Need
-- Need

-- Need
-- Need
-- Need

Need
Cond
Need
-- Need
-- Cond

===

M
SetupOnly
M

M
SpCellOnly
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The IE PUSCH-Config is used to configure the UE specific PUSCH parameters applicable to a particular BWP.

-- ASNISTART
-- TAG-PUSCH-CONFIG-START

PUSCH-Config
datascramblingTdentityPUSCH
txConfig
dmrs-UplinkForPUSCH-MappingTypeA
dmrs-UplinkForPUSCH-MappingTypeB

pusch-Powercontrol
frequencyHopping
frequencyHoppingOffsetLists
resourceallocation
pusch-TimeDomainAllocationList
pusch-AggregationFactor
mcs-Table
‘mcs-TableTransformprecoder|
transformPrecoder
codebooksubset

maxRank
rbg-Size

PUSCH-Config information element

SEQUENCE {
INTEGER (0..1023) OPTIONAL, -- Need M
ENUMERATED {codebook, nonCodebook} OPTIONAL, -- Need S
SetupRelease { DMRS-UplinkConfig } OPTIONAL, -- Need M
SetupRelease { DMRS-UplinkConfig } OPTIONAL, -- Need M
PUSCH-PowerControl OPTIONAL, -- Need M
ENUMERATED {model, mode2} OPTIONAL, -- Need S
SEQUENCE (SIZE (1..4)) OF INTEGER (1.. maxNrofPhysicalResourceBlocks-1) OPTIONAL, -- Need M
ENUMERATED { resourceAllocationType0, resourceAllocationTypel, dynamicSwitch},
SetupRelease { PUSCH-TimeDomainResourceAllocationList } OPTIONAL, -- Need M
ENUMERATED { n2, n4, n8 } OPTIONAL, -- Need S
ENUMERATED {gam256, sparel} OPTIONAL, -- Need S
ENUMERATED {gam256, sparel} OPTIONAL, -- Need S
ENUMERATED {enabled, disabled} OPTIONAL, -- Need S
ENUMERATED {fullyAndPartialAndNonCoherent, partialAndNonCoherent,

nonCoherent} OPTIONAL, -- Cond codebookBased

INTEGER (1..4) OPTIONAL, -- Cond codebookBased
ENUMERATED { config2} OPTIONAL, -- Need S
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mes-Tal

PUSCH-Config field descriptions

codebookSubset

Subset of PMIs addressed by TPMI, where PMIs are those supported by UEs with maximum coherence capabilities Corresponds to L1 parameter 'ULCodebookSubset' (see
38.211, section 6.3.1.5).

dataScramblingldentityPUSCH

Identifer used to initalite data scrambling (c_init) for both PUSCH. Corresponds to L1 parameter 'Data-scrambling-Identity’ (see 38.211, section 6.3.1.1).
dmrs-UplinkForPUSCH-MappingTypeA

DMRS configuration for PUSCH transmissions using PUSCH mapping type A (chosen dynamically via PUSCH-TimeDomainResourceAllocation).
dmrs-UplinkForPUSCH-MappingTypeB

DMRS configuration for PUSCH transmissions using PUSCH mapping type B (chosen dynamically via PUSCH-TimeDomainResourceAllocation).

frequencyHopping

Configures one of two supported frequency hopping mode. If not configured, frequency hopping is not configured. Corresponds to L1 parameter 'Frequency-hopping-PUSCH'
(see 38.214, section 6).

frequencyHoppingOffsetLists

Set of frequency hopping offsets used when frequency hopping is enabled for granted transmission (not msg3) and type 2 Corresponds to L1 parameter 'Frequency-hopping-
offsets-set' (see 38.214, section 6.3).

maxRank

Subset of PMIs addressed by TRIs from 1 to ULmaxRank. Corresponds to L1 parameter 'ULmaxRank’ (see 38.211, section 6.3.1.5).

mcs-Table

Indicates which MCS table the UE shall use for PUSCH without transform precoder Corresponds to L1 parameter 'MCS-Table-PUSCH' (see 38.214, section 6.1.4) If the field is

absent the UE aiﬁlies the value 64QAM
ndicates whicl table the UE shall use for PUSCH with transform precoding Corresponds to L1 parameter 'MCS-Table-PUSCH-transform-precoding’ (see 38.214, section

6.1.4) If the field is absent the UE applies the value 64QAM
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For Msg3 PUSCH transmission, the UE shall consider the transform precoding either 'enabled' or 'disabled’ according to
the higher layer configured parameter msg3-transformPrecoding.

For PUSCH transmission scheduled with a DCIL:

- If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH
transmission, consider the transform precoding either enabled or disabled according to the higher layer
configured parameter msg3-transformPrecoding.

- If the DCI with the scheduling grant was not received with DCI format 0_0

- If'the UE is configured with the higher layer parameter [fransform-precoding-scheduled], the UE shall, for
this PUSCH transmission, consider the transform precoding either enabled or disabled according to this
parameter.

- If'the UE is not configured with the higher layer parameter [transform-precoding-scheduled), the UE shall,
for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the
higher layer configured parameter msg3-transformPrecoding.

For PUSCH transmission without grant

- Ifthe UE is configured with the higher layer parameter [transform-precoding-TWG], the UE shall, for this
PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.

- If the UE is not configured with the higher layer parameter [transform-precoding-TWG], the UE shall, for this
PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer
configured parameter msg3-transformPrecoding.
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For Msg3 PUSCH transmission, the UE shall consider the transform precoding either 'enabled' or 'disabled’ according to
the higher layer configured parameter msg3-transformPrecoding.

For PUSCH transmission scheduled with a DCIL:

- If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH
transmission, consider the transform precoding either enabled or disabled according to the higher layer
configured parameter msg3-transformPrecoding.

- If the DCI with the scheduling grant was not received with DCI format 0_0

- If'the UE is configured with the higher layer parameter [fransform-precoding-scheduled], the UE shall, for
this PUSCH transmission, consider the transform precoding either enabled or disabled according to this
parameter.

- If'the UE is not configured with the higher layer parameter [transform-precoding-scheduled), the UE shall,
for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the
higher layer configured parameter msg3-transformPrecoding.

For PUSCH transmission without grant

- Ifthe UE is configured with the higher layer parameter [transform-precoding-TWG], the UE shall, for this
PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.

- If the UE is not configured with the higher layer parameter [transform-precoding-TWG], the UE shall, for this
PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer
configured parameter msg3-transformPrecoding.
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RACH - ConfigCommon:   msg3 - transformPrecoding                                                                                                                                                       ENUMERATED   {enabled}                                                                                             OPTIONAL     msg3 - transformPrecoding   Ind icates to a UE whether transform precoding is enabled for Msg3 transmission. Absence indicates  that it is disabled. Corresponds to L1 parameter 'msg3 - tp' (see 38.213, section 8.1)     PUSCH - Config:   transformPrecoder                                                                                                                                                                                   ENUMERATED   {enabled,  disabled}                                                       OPTIONAL     transformPrecoder   The UE specific selection of transformer precoder for PUSCH. When the field is absent the UE applies  the value msg3 - tp. Corres ponds to L1 parameter 'PUSCH - tp' (see 38.211, section 6.3.1.4) .     ConfiguredGrantConfig:   transformPrecoder                                                                                                                                                                                   ENUMERATED   {enabled}                                                                                             OPTIONAL     transformPrecoder   Enable transformer precoder for type1 and type2.  If the field is absent, the UE     considers the  transformer precoder   is disabled , see 38.214, section 6.1.3.  
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RACH - ConfigCommon:   msg3 - transformPrecoding                                                                                                                                                       ENUMERATED   {enabled}                                                                                             OPTIONAL     msg3 - transformPrecoding   Ind icates to a UE whether transform precoding is enabled for Msg3 transmission. Absence indicates  that it is disabled. Corresponds to L1 parameter 'msg3 - tp' (see 38.213, section 8.1)     PUSCH - Config:   transformPrecoder                                                                                                                                                                                   ENUMERATED   {enabled,  disabled}                                                       OPTIONAL     transformPrecoder   The UE specific selection of transformer precoder for PUSCH. When the field is absent the UE applies  the value msg3 - tp. Corres ponds to L1 parameter 'PUSCH - tp' (see 38.211, section 6.3.1.4) .     ConfiguredGrantConfig:   transformPrecoder                                                                                                                                                                                   ENUMERATED   {enabled}                                                                                             OPTIONAL     transformPrecoder   Enable transformer precoder for type1 and type2.  If the field is absent, the UE     considers the  transformer precoder   is disabled , see 38.214, section 6.1.3.  
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15->120

Cross-CC scheudling c

low-SCS Ctrl 0000000011 1 1 1 1 1 1 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7

high-SCS data 0123456789101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657585960616263

Self-Scheduling c c c c

15->60

Cross-CC scheudling c

low-SCS ctrl 0000111122 2 2 3 3 3 3 4 4 4 4 5 5 5 5 6 6 6 6 7 7 7 7 8 8 8 8 9 9 9 910101010111111111212121213131313 0 0 0 0 1 1 1 1
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