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Introduction
Issues related to maintenance of NR Rel-15 are provided here for the following areas.
· Resource allocation
· Scheduling and HARQ management
· Peak rate and LBRM
· Msg3 PUSCH frequency resource determination
· Default DMRS sequence generation for PUSCH and Msg3

Resource Allocation
DCI Buffering
NR specification supports dynamic scheduling for same-slot and cross-slot allocations. For instance, the following scheduling mechanisms shown in Figure 1 are possible through the SLIV field in DCI and appropriate configuration of higher layer parameters for PDSCH and PUSCH symbol allocations.


Figure 1. Cross-slot scheduling in NR Rel-15
Moreover, larger values for K0 and K2 were introduced to accommodate DCI-based BWP-switching, as given in the observation captured from RAN1 #94 below. The larger values allow enough time for BWP switching latency to be addressed according to RAN4 specifications, as shown in Figure 2.
Observation:
The following are noted by RAN1 as already supported in 38.331
· The scheduling parameters K0 and K2 may be configured from the set of values {0,1,2,3,…,32}



Figure 2. Cross-slot scheduling for bandwidth part switching.

One complication with this flexibility is that the gNB could in theory decide to schedule in advance up to 32 slots of data continuously, as given in Figure 3. 


Figure 3. Cross-slot scheduling continuously with larger delay

For the uplink, there may be some re-use of HARQ IDs but otherwise there is no limitation on this operation. For the downlink, the additional ordering of HARQ-ACK needs to be fulfilled for this but such as order can also be pipelined 32 slots ahead of time. This would be an excessive operation of the system.
Hence, the following working assumption was made to rule this out. 
Working assumption: 
· The UE is not required to store more than 16 scheduling DCI for PDSCH on a given cell, among all scheduling DCI received prior and up to the current slot
· FFS the applicability to broadcast PDSCH or not
· FFS the applicability to activation/deactivation DCI
· The UE is not required to store more than 16 scheduling DCI for PUSCH on a given cell, among all scheduling DCI received prior and up to the current slot


Although this working assumption was useful step forward to limiting unnecessary inefficient use cases, the idea that up to 16 scheduling grants for the uplink and 16 scheduling grants separately for the downlink might be accumulated is still excessive for a given cell. For example, two instantiations of this for FDD and TDD are shown in Figure 4.


Figure 4. Flexibility in scheduling under current working assumption

Note further that in DCI sessions, there is no limitation on how many valid DCIs needs to be received by the UE in NR specification. In theory, for 15 kHz SCS, UE may be prepared to receive 44 DCIs in a slot considering the maximum BD limit is 44. This will be very unrealistic, but UE may be forced to be prepared for it since that case is not ruled out. In order not to make UE implementation complexity unnecessarily high, it is desirable to introduce the upper bound without hurting deployment flexibility.
The following aspects can be considered to derive the maximum number of valid DCIs per slot:
· 3 DCIs for SFI, PI and for TPC
· 1 TB, 2 TBs, 7 TBs PDSCH capable UE needs 1, 2, 7 unicast DL grant DCIs respectively.
· 1 TB, 2 TBs, 7 TBs PUSCH capable UE needs 1, 2, 7 unicast UL grant DCIs respectively.
· FDD UE may support simultaneous PDSCH and PUSCH.
· For x-carrier scheduling with mixed numerologies, 15 kHz SCS CC can schedule up to 8 120 kHz SCS CC, 30 kHz SCS CC up to 4 120 kHz SCS CC and so on.
· Maximum number of valid DCIs should not exceed the max BD candidates.
[bookmark: dci1]Proposal 1: For a single CC, the UE is not expected to buffer (or equivalently, simultaneously process) more than 16 DCI. Note the duration of processing a DCI is from the PDCCH carrying the DCI to the start of the event indicated by the DCI.
In the case of carrier aggregation, it is natural to scale this up accordingly. However, scaling linearly should not necessarily be the baseline solution since not all capabilities of the UE scale linearly with the number of carriers. Therefore, we have an additional proposal to extend the above to CA.
Proposal 2: For a CA, the UE is not expected to buffer (or equivalently, simultaneously process) more than a maximum number of DCI, where this maximum may or may not scale linearly with the number of carriers, depending on the configuration and the UE capabilities. 
Further details of this scaling for CA, as well as the corresponding text proposals can be discussed further at the RAN1 #94b meeting.

Scheduling and HARQ management
Capability #2
The following agreement was made last meeting with one remaining FFS below. 
Agreements:
· If a first DCI has indicated a first PUCCH resource for HARQ-ACK bits associated to the PDSCH scheduled by this DCI
· If due to a second DCI, additional HARQ-ACK bits are to be multiplexed on the same slot as the first PUCCH resource, the UE is not expected to multiplex additional HARQ-ACK bits if the last symbol of second DCI is not earlier than N OFDM symbols before first symbol of the first PUCCH resource, where for UE Capability #1 the N values are:
· 15 kHz case: 8
· 30 kHz case: 10
· 60 kHz case: 17
· 120 kHz case: 20
· FFS values to be used for Capability #2 (e.g., 3, 4.5, and 9 for 15kHz, 30kHz, and 60kHz respectively)

Although it might provide better flexibility to resolve the FFS by providing tighter timelines for Capability #2 UEs, the benefit of such a change is not significant and the criticality in the CR phase is not clear. This flexibility for re-defining HARQ-ACK resources on PUCCH seems already to be focused on EMBB nominal latency use cases, and for URLLC or low latency EMBB use cases it would not provide any further advantages since it is best to tighten the time between any PDSCH and HARQ-ACK. Therefore, we suggest that the current specification capturing the above agreement text stand without change for the FFS.
SI message re-transmision
RAN2#103 made the following agreements on the SI message which were informed to RAN1 in [5]. 
Agreements
1: 	38.331 should state "PDCCH containing the scheduling RNTI" instead of "DL-SCH" 
2	Same relationship between monitoring occasion and SSB is defined for SI as for paging.
3: 	NR supports re-transmission for SI message within an SI window (as in LTE)

This section discusses our consideration on SI message re-transmission to enable PDSCH combining at UE. More specifically, Section 5.1 of TS 38.214 [6] states that “A UE shall upon detection of a PDCCH with a configured DCI format 1_0 or 1_1 decode the corresponding PDSCHs as indicated by that DCI. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Subclause 9.2.3 of [4].” However, for broadcast SI message transmission, UE does not transmit HARQ-ACK in response to PDSCH reception. Thus, some timing gap between one PDSCH to another PDSCH for the same SS/PBCH block should be specified in order to account for PDCCH/PDSCH processing latency. From our analysis, this timing gap should be at least 2 slots for simplifying UE implementation. As the result, we propose the following TP:
Proposal 3: RAN1 adopts the following TP in Section 5.1 of TS 38.214
------------------------------ Start of Section 5.1 of TS 38.214 -----------------------------------
<unchanged text omitted>
A UE shall upon detection of a PDCCH with a configured DCI format 1_0 or 1_1 decode the corresponding PDSCHs as indicated by that DCI. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Subclause 9.2.3 of [6]. The UE is not expected to receive a PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and another PDSCH in slot after slot i with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j. For any two HARQ process IDs in a given cell, if the UE is scheduled to start receiving a PDSCH in symbol j by a PDCCH starting in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than symbol j with a PDCCH starting later than symbol i. For any PDSCH corresponding to SI-RNTI and an actually transmitted SS/PBCH block, the UE does not expect the same transport block to be repeated until at least 2 slots after the last symbol of that PDSCH.
<unchanged text omitted>
------------------------------ End of Section 5.1 of TS 38.214 -----------------------------------
Peak Rate and LBRM
Peak Rate Limitations
In [3], the following working assumption was made to introduce limitations on the maximum throughput expected from the UE. This section proposes corrections and updates to the working assumption and proposes text proposals for capturing it in 38.214.
Working assumption:
A UE is not required to handle overlapped PDSCH/PUSCH transmissions not fulfilling the following condition at all points in time:
\sum_{j=0}^{N-1}{CjKr,j/Dj} ≤ DataRate
· Note: the summation may need to be refined – e.g., considering summation over R code blocks indexed by r
· Cj' is the number of scheduled code blocks of the transport block in the j-th PDSCH/PUSCH (from 38.212) 
· Kr,j is the number of  bits in r-th code block of the j-th PDSCH/PUSCH
· Dj is the duration of the j-th PDSCH/PUSCH (= #symbols * symbol duration)
· DataRate is computed by the approximate date rate given by Subcluase 4.1.2 in [13, TS 38.306] based on the following:
· Applying per frequency range per CG only
· N is the number of configured NR carriers of the frequency range of the CG
· The PDSCHs/PUSCHs for j = 0 to N-1 overlapping or partially overlapping PDSCH/PUSCH transmission
· FFS In addition to limiting the number of information bits as above, constraints on the number of coded bits may be needed.
· Symbol duration Ts =10-3/(Nsymbslot2), where  is the numerology for the PDSCH/PUSCH and Nsymbslot is the number of symbols per slot

To clarify the meaning of overlapped transmission, we propose replacing the word overlapped with simultaneous and define simultaneous transmissions as those that have an OFDM symbol transmitted at the same point in time. Figure 1 provides an example for three PDSCH transmissions, where at time t0, PDSCH0 and PDSCH1 are considered simultaneous transmissions; at time t1, all there PDSCH trasnmissions are considered simultaneous; and at time t2, only PDSCH2 is considered as being transmitted.
In 38.212 [7],  refers to the number of bits in a codeblock, including filler bits. Filler bits do not carry information and are not transmitted; therefore, they should be excluded from throughput calculations. Otherwise, they would artificially cause the condition in the working assumption to be unsatisfied, lowering NR throughput. We propose replacing  with  which includes information and CRC bits only and excludes filler bits.  is also the same for all codeblocks in a transport block according to the codeblock segmentation procedure in [7].
The DataRate is calculated and the condition is tested for the aggregate of all component carriers in a frequency range per cell group. This implies that the UE is required to handle the same maximum throughput whether it is achieved with multiple simultaneous PDSCH transmissions with one on each component carrier or with a single PDSCH transmission on a single carrier. This would significantly increase implementation complexity and UE decoding capacity, especially if the single PDSCH transmission took place on a component carrier associated with UE processing timeline capability 2 with its lower latency () requirements. This is compounded with the issue that additional decoding capacity is required when retransmitting a transport block at or near peak on a PDSCH of much shorter duration as identified in [1]. To alleviate this issue for processing timeline capability 2, we propose that DataRate is calculated for all component carriers in a frequency rate per cell group when all those component carriers are associated with timeline processing capability 1; otherwise, DataRate  is calculated and the condition is checked on a per carrier basis.
Since the working assumption discusses both PDSCH and PUSCH transmissions we propose two text proposals one for uplink and one for downlink transmissions to facilitate capturing the working assumption in 38.214.


[bookmark: _Ref525912180]Figure 3 Definition of simultaneous transmissions.


Proposal 4: Adopt the following text proposal capturing the peak rate limitations for PDSCH

------------------------- Begin text proposal for 38.214 ---------------------------------
5.1.3	Modulation order, target code rate, redundancy version and transport block size determination
<Unchanged text omitted>
If the UE skips decoding, the physical layer indicates to higher layer that the transport block is not successfully decoded.
A UE is not required to handle simultaneous PDSCH transmissions not fulfilling the following condition at all points in time:

· The set of PDSCHs for j = 0 to N-1 is the set of all PDSCHs with an OFDM symbol transmitted at the point of time.
· Cj' is the number of scheduled code blocks of the transport block in the j-th PDSCH as defined in Subclause 5.4.2 of [38.212].
· K’j is the number of bits in a code block of the j-th PDSCH as defined in Subclause 5.2.2 of [38.212].
· Dj is the duration of the j-th PDSCH which is equal to  , where
·  is the number of scheduled symbols of the j-th PDSCH.
·  is the number of symbol of symbols per slot: 14 for normal CP and 12 for extended CP.
·  corresponds to the sub-carrier spacing of the j-th PDSCH, which is defined at .
· DataRate is computed by the approximate date rate equation given by Subcluase 4.1.2 in [TS 38.306] where the data rate is aggregated over components carrier in a cell group and a frequency range for downlink transmissions, when all cells of the cell group are UE processing timeline Capability 1.
· If any of the cells in the cell group and frequency range  is of Capability 2, the DataRate is calculated per cell and the above condition is also applied per cell.

------------------------- End text proposal for 38.214 ---------------------------------

Proposal 5: Adopt the following text proposal capturing the peak rate limitations for PUSCH

------------------------- Begin text proposal for 38.214 ---------------------------------
6.1.4	Modulation order, redundancy version and transport block size determination
To determine the modulation order, target code rate, redundancy version and transport block size for the physical uplink shared channel, the UE shall first


-	read the 5-bit modulation and coding scheme field in the DCI to determine the modulation order  and target code rate (R) based on the procedure defined in Subclause 6.1.4.1
-	read redundancy version field (rv) in the DCI to determine the redundancy version, and 
and second


-	the UE shall use the number of layers , the total number of allocated PRBs  to determine the transport block size based on the procedure defined in Subclause 6.1.4.2.

A UE is not required to handle simultaneous PUSCH transmissions not fulfilling the following condition at all points in time:

· The set of PUSCHs for j = 0 to N-1 is the set of all PUSCHs with an OFDM symbol transmitted at the point of time.
· Cj' is the number of scheduled code blocks of the transport block in the j-th PUSCH as defined in Subclause 5.4.2 of [38.212].
· K’j is the number of bits in a code block of the j-th PUSCH as defined in Subclause 5.2.2 of [38.212].
· Dj is the duration of the j-th PUSCH which is equal to  , where
·  is the number of scheduled symbols of the j-th PUSCH.
·  is the number of symbol of symbols per slot: 14 for normal CP and 12 for extended CP.
·  corresponds to the sub-carrier spacing of the j-th PUSCH, which is defined at .
· DataRate is computed by the approximate date rate equation given by Subcluase 4.1.2 in [TS 38.306] where the data rate is aggregated over components carrier in a cell group and a frequency range for uplink transmissions, when all cells of the cell group are UE processing timeline Capability 1.
· If any of the cells in the cell group and frequency range  is of Capability 2, the DataRate is calculated per cell and the above condition is also applied per cell.

------------------------- End text proposal for 38.214 ---------------------------------

LBRM
To address some of the cases where decoding throughput can significantly exceed the peak throughput with the maximum transport-block size that were identified in [1], RAN1 made the following working assumption in [3] that was captured 38.214
Working assumption:
· The UE is not expected to handle any TBs in a 14 consecutive-symbol duration for normal CP (or 12 for extended CP) within a BWP on a component carrier whenever

Where, 
· S is the set of TBs belonging to PDSCH(s) that are contained in the consecutive-symbol duration
· for the ith TB
· Ci’ is the number of scheduled code blocks for i-th TB, accounting for CBG-based retransmission. [38.212].
· , based on the values defined in Subclause 5.4.2.1 [38.212]
·  starting location of RV for the th transmission 
· of the transmitted code blocks for the th transmission 
·  is the circular buffer size 
·  is the current (re)transmission for the i-th TB 
·  corresponds to the subcarrier spacing of the BWP (across all configured BWPs of a carrier) that has the largest configured number of PRBs
·  corresponds to the subcarrier spacing of the active BWP 
· RLBRM = 2/3 as defined in Subclause 5.4.2.1 [38.212].
· TBSLBRM as defined in Subclause 5.4.2.1 [38.212].

One of cases addressed by this condition is consecutive retransmissions of large transport blocks on short-duration PDSCH in a consecutive 14-symbol duration. Another case that requires similar increase in UE decoding capacity, but is not addressed in the working assumption, is a transmission of a PDSCH at or near maximum transport block size and long duration, followed by a retransmission of a maximum or near maximum TBS PDSCH of short duration. Since the two PDSCH transmissions will not be fully contained in a 14-symbol duration simultaneously, the decodability condition will not apply and the UE would be required to handle such a case. To address this issue, propose considering the codeblocks contained within the consecutive symbol duration for both fully and partially contained PDSCH transmissions.
[bookmark: _Hlk525851953]Proposal 5: Adopt the following text proposal to address the case of a long-duration PDSCH followed by a short-duration PDSCH significantly exceeding the peak UE decoding throughput:

------------------------- Begin text proposal for 38.214 ---------------------------------
[bookmark: _Toc517439453]5.1.3	Modulation order, target code rate, redundancy version and transport block size determination
<Unchanged Text Omitted>
The UE is not expected to handle any transport blocks (TBs) in a 14 consecutive-symbol duration for normal CP (or 12 for extended CP) within an active BWP on a serving cell whenever

Where, for the serving cell,
-		S is the set of TBs belonging to PDSCH(s) that are partially or fully containedcontained in the consecutive-symbol duration
-		for the ith TB
-	Ci’ is the number of scheduled code blocks for as defined in [5, 38.212] . that are contained in the consecutive-symbol duration
-	 based on the values defined in Subclause 5.4.2.1 [5, TS 38.212]
-	 is the starting location of RV for the th transmission
-	of the scheduled code blocks for the  transmission
-	 is the circular buffer length 
-	 is the current (re)transmission for the ith TB 
-	 corresponds to the subcarrier spacing of the BWP (across all configured BWPs of a carrier) that has the largest configured number of PRBs
-	 corresponds to the subcarrier spacing of the active BWP 
-	RLBRM = 2/3 as defined in Subclause 5.4.2.1 [5, TS 38.212].
-	TBSLBRM as defined in Subclause 5.4.2.1 [5, TS 38.212].

If the UE skips decoding, the physical layer indicates to higher layer that the transport block is not successfully decoded.
------------------------- End text proposal for 38.214 ---------------------------------
Msg3 PUSCH frequency resource determination and default DMRS sequence
This section provides TPs to capture the following RAN1#94 agreements.
Agreements:
· To adopt the following TP to Section 8.3 of 38.213:
The Msg3 PUSCH frequency resource allocation field is interpreted as follows:
- if NsizeBWP ≤ 180
- Truncate the Msg3 PUSCH frequency resource allocation to its b least significant bits, where b=⎾log2(NsizeBWP (NsizeBWP+1)/2)˥, and interpret the truncated frequency resource allocation according to the rules for DCI format 0_0
- else
- Insert b most significant bits with value set to ‘0’ after the NUL_hop hopping bits in the Msg3 PUSCH frequency resource allocation, where the number of hopping bits NUL_hop is zero when the frequency hopping flag is not set to 1, and is defined in Table 8.3-1 when the hopping flag bit is set to1, and b=(⎾log2(NsizeBWP (NsizeBWP+1)/2)˥ - 14), and interpret the expanded frequency resource allocation according to the rules for DCI format 0_0
-  end if
Agreements:
· For MSG3 transmission and retransmission, when transform precoding is enabled, UE ignores the previously configured UE-specific parameters by dedicated signalling (for sequence hopping) but only applies cell-specific parameters. Sequence hopping should be considered as disabled for DMRS sequence generation. 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.

Proposal 6: Adopt the following TP to clarify the frequency resource determination and default DMRS sequence generation for Msg3 PUSCH transmission.
[bookmark: _Hlk525892659]------------------------- Begin text proposal 38.213 ---------------------------------
[bookmark: _Ref491444649][bookmark: _Ref491451289][bookmark: _Ref491451291][bookmark: _Ref491451292][bookmark: _Ref491451293][bookmark: _Ref491451294][bookmark: _Ref491451297][bookmark: _Ref491458133][bookmark: _Toc525657935]8.2	Random access response
	[Unchanged Text Omitted]


The Msg3 PUSCH frequency resource allocation is for uplink resource allocation type 1 [6, 38.214]. In case of Msg3 PUSCH transmission with frequency hopping, the first one or two bits,  bits, of the Msg3 PUSCH frequency resource allocation field are used as hopping information bits as described in Table 8.3-1. A UE processes the frequency resource allocation field in an active UL BWP of RBs as follows

-	if 

-	truncate the frequency resource allocation field to its  least significant bits and interpret the truncated frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214] 
-	else




-	insert  most significant bits with value set to '0' after the  bits, where  if the frequency hopping flag is set to '0', and  is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214]
-	end if
	[Unchanged Text Omitted]
8.3 Msg3 PUSCH
[bookmark: _GoBack]Higher layer parameter msg3-transformPrecoding indicates to a UE whether or not the UE shall apply transform precoding, as described in [4, TS 38.211], for an Msg3 PUSCH transmission. 
For Msg3 transmission and retransmission, when transform precoding is enabled, UE ignores the previously configured UE-specific parameters for sequence hopping and only applies cell-specific parameters. Specifically, sequence hopping is disabled for DMRS sequence generation. Higher layer parameter GroupHoppingEnabledTransformPrecoding in PUSCH-ConfigCommon is interpreted as follows: (1) absent: both group hopping and sequence hopping are disabled; (2) enabled: group hopping is enabled and sequence hopping is disabled.

[Unchanged Text Omitted]
An active UL BWP, as described in Subclause 12 and in [4, TS 38.211], for an Msg3 PUSCH transmission is indicated by higher layers. For determining the frequency domain resource allocation for the Msg3 PUSCH transmission within the active UL BWP
-	if the active UL BWP and the initial UL BWP have same subcarrier spacing and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used 
-	else, the RB numbering starts from the first RB of the active UL BWP and the maximum number of RBs for frequency domain resource allocation equals the number of RBs in the initial UL BWP


	The Msg3 PUSCH frequency resource allocation is for uplink resource allocation type 1 [6, 38.214]. In case of Msg3 PUSCH transmission with frequency hopping, the first one or two bits,  bits, of the Msg3 PUSCH frequency resource allocation field are used as hopping information bits as described in Table 8.3-1. In an active UL BWP that has RBs available for Msg3 PUSCH transmission following the rule above, a UE processes the frequency resource allocation field as follows:

-	if [should be “less than or equal to” per RAN1#94 agreement]

-	truncate the frequency resource allocation field to its  least significant bits and interpret the truncated frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214] 
-	else




-	insert  most significant bits with value set to '0' after the  bits, where  if the frequency hopping flag is set to '0', and  is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214]
-	end if
	[Unchanged Text Omitted]
------------------------- End text proposal 38.213	 ---------------------------------
Default DMRS sequence generation for PUSCH with transform precoding
Proposal 7: Adopt the following TP to reflect the RAN1#94 agreement below.
Agreements:
· 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.

------------------------- Begin text proposal 38.214 ---------------------------------
6.1.3	UE procedure for applying transform precoding on PUSCH
	[Unchanged Text Omitted]
For PUSCH transmission including configured grant, if transform precoding is enabled, it follows the same default configuration as MSG3 PUSCH with transform precoding enabled in [8.3, 38.213] if dedicated signalling parameters are absent.
	[End of 6.1.3]
------------------------- End text proposal 38.214	 ---------------------------------
Conclusion
Proposal 1: For a single CC, the UE is not expected to buffer (or equivalently, simultaneously process) more than 16 DCI. Note the duration of processing a DCI is from the PDCCH carrying the DCI to the start of the event indicated by the DCI.
Proposal 2: For a CA, the UE is not expected to buffer (or equivalently, simultaneously process) more than a maximum number of DCI, there this maximum may or may not scale linearly with the number of carriers, depending on the configuration and the UE capabilities. 
Proposal 3: RAN1 adopts the following TP in Section 5.1 of TS 38.214
------------------------------ Start of Section 5.1 of TS 38.214 -----------------------------------
<unchanged text omitted>
A UE shall upon detection of a PDCCH with a configured DCI format 1_0 or 1_1 decode the corresponding PDSCHs as indicated by that DCI. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Subclause 9.2.3 of [6]. The UE is not expected to receive a PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and another PDSCH in slot after slot i with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j. For any two HARQ process IDs in a given cell, if the UE is scheduled to start receiving a PDSCH in symbol j by a PDCCH starting in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than symbol j with a PDCCH starting later than symbol i. For any PDSCH corresponding to SI-RNTI and an actually transmitted SS/PBCH block, the UE does not expect the same transport block to be repeated until at least 2 slots after the last symbol of that PDSCH.
<unchanged text omitted>
------------------------------ End of Section 5.1 of TS 38.214 -----------------------------------
Proposal 4: Adopt the following text proposal capturing the peak rate limitations for PDSCH

------------------------- Begin text proposal for 38.214 ---------------------------------
5.1.3	Modulation order, target code rate, redundancy version and transport block size determination
<Unchanged text omitted>
If the UE skips decoding, the physical layer indicates to higher layer that the transport block is not successfully decoded.
A UE is not required to handle simultaneous PDSCH transmissions not fulfilling the following condition at all points in time:

· The set of PDSCHs for j = 0 to N-1 is the set of all PDSCHs with an OFDM symbol transmitted at the point of time.
· Cj' is the number of scheduled code blocks of the transport block in the j-th PDSCH as defined in Subclause 5.4.2 of [38.212].
· K’j is the number of bits in a code block of the j-th PDSCH as defined in Subclause 5.2.2 of [38.212].
· Dj is the duration of the j-th PDSCH which is equal to  , where
·  is the number of scheduled symbols of the j-th PDSCH.
·  is the number of symbol of symbols per slot: 14 for normal CP and 12 for extended CP.
·  corresponds to the sub-carrier spacing of the j-th PDSCH, which is defined at .
· DataRate is computed by the approximate date rate equation given by Subcluase 4.1.2 in [TS 38.306] where the data rate is aggregated over components carrier in a cell group and a frequency range for downlink transmissions, when all cells of the cell group are UE processing timeline Capability 1.
· If any of the cells in the cell group and frequency range  is of Capability 2, the DataRate is calculated per cell and the above condition is also applied per cell.

------------------------- End text proposal for 38.214 ---------------------------------

Proposal 5: Adopt the following text proposal capturing the peak rate limitations for PUSCH

------------------------- Begin text proposal for 38.214 ---------------------------------
6.1.4	Modulation order, redundancy version and transport block size determination
To determine the modulation order, target code rate, redundancy version and transport block size for the physical uplink shared channel, the UE shall first


-	read the 5-bit modulation and coding scheme field in the DCI to determine the modulation order  and target code rate (R) based on the procedure defined in Subclause 6.1.4.1
-	read redundancy version field (rv) in the DCI to determine the redundancy version, and 
and second


-	the UE shall use the number of layers , the total number of allocated PRBs  to determine the transport block size based on the procedure defined in Subclause 6.1.4.2.

A UE is not required to handle simultaneous PUSCH transmissions not fulfilling the following condition at all points in time:

· The set of PUSCHs for j = 0 to N-1 is the set of all PUSCHs with an OFDM symbol transmitted at the point of time.
· Cj' is the number of scheduled code blocks of the transport block in the j-th PUSCH as defined in Subclause 5.4.2 of [38.212].
· K’j is the number of bits in a code block of the j-th PUSCH as defined in Subclause 5.2.2 of [38.212].
· Dj is the duration of the j-th PUSCH which is equal to  , where
·  is the number of scheduled symbols of the j-th PUSCH.
·  is the number of symbol of symbols per slot: 14 for normal CP and 12 for extended CP.
·  corresponds to the sub-carrier spacing of the j-th PUSCH, which is defined at .
· DataRate is computed by the approximate date rate equation given by Subcluase 4.1.2 in [TS 38.306] where the data rate is aggregated over components carrier in a cell group and a frequency range for uplink transmissions, when all cells of the cell group are UE processing timeline Capability 1.
· If any of the cells in the cell group and frequency range  is of Capability 2, the DataRate is calculated per cell and the above condition is also applied per cell.

------------------------- End text proposal for 38.214 ---------------------------------

Proposal 6: Adopt the following TP to clarify the frequency resource determination and default DMRS sequence generation for Msg3 PUSCH transmission.
------------------------- Begin text proposal 38.213 ---------------------------------
8.2	Random access response
	[Unchanged Text Omitted]


The Msg3 PUSCH frequency resource allocation is for uplink resource allocation type 1 [6, 38.214]. In case of Msg3 PUSCH transmission with frequency hopping, the first one or two bits,  bits, of the Msg3 PUSCH frequency resource allocation field are used as hopping information bits as described in Table 8.3-1. A UE processes the frequency resource allocation field in an active UL BWP of RBs as follows

-	if 

-	truncate the frequency resource allocation field to its  least significant bits and interpret the truncated frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214] 
-	else




-	insert  most significant bits with value set to '0' after the  bits, where  if the frequency hopping flag is set to '0', and  is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214]
-	end if
	[Unchanged Text Omitted]
8.3 Msg3 PUSCH
Higher layer parameter msg3-transformPrecoding indicates to a UE whether or not the UE shall apply transform precoding, as described in [4, TS 38.211], for an Msg3 PUSCH transmission. 
For Msg3 transmission and retransmission, when transform precoding is enabled, UE ignores the previously configured UE-specific parameters for sequence hopping and only applies cell-specific parameters. Specifically, sequence hopping is disabled for DMRS sequence generation. Higher layer parameter GroupHoppingEnabledTransformPrecoding in PUSCH-ConfigCommon is interpreted as follows: (1) absent: both group hopping and sequence hopping are disabled; (2) enabled: group hopping is enabled and sequence hopping is disabled.

[Unchanged Text Omitted]
An active UL BWP, as described in Subclause 12 and in [4, TS 38.211], for an Msg3 PUSCH transmission is indicated by higher layers. For determining the frequency domain resource allocation for the Msg3 PUSCH transmission within the active UL BWP
-	if the active UL BWP and the initial UL BWP have same subcarrier spacing and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used 
-	else, the RB numbering starts from the first RB of the active UL BWP and the maximum number of RBs for frequency domain resource allocation equals the number of RBs in the initial UL BWP


	The Msg3 PUSCH frequency resource allocation is for uplink resource allocation type 1 [6, 38.214]. In case of Msg3 PUSCH transmission with frequency hopping, the first one or two bits,  bits, of the Msg3 PUSCH frequency resource allocation field are used as hopping information bits as described in Table 8.3-1. In an active UL BWP that has RBs available for Msg3 PUSCH transmission following the rule above, a UE processes the frequency resource allocation field as follows:

-	if [should be “less than or equal to” per RAN1#94 agreement]

-	truncate the frequency resource allocation field to its  least significant bits and interpret the truncated frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214] 
-	else




-	insert  most significant bits with value set to '0' after the  bits, where  if the frequency hopping flag is set to '0', and  is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214]
-	end if
	[Unchanged Text Omitted]
------------------------- End text proposal 38.213	 ---------------------------------
Proposal 7: Adopt the following TP to reflect the RAN1#94 agreement below.
Agreements:
· 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.

------------------------- Begin text proposal 38.214 ---------------------------------
6.1.3	UE procedure for applying transform precoding on PUSCH
	[Unchanged Text Omitted]
For PUSCH transmission including configured grant, if transform precoding is enabled, it follows the same default configuration as MSG3 PUSCH with transform precoding enabled in [8.3, 38.213] if dedicated signalling parameters are absent.
	[End of 6.1.3]
------------------------- End text proposal 38.214	 ---------------------------------
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