3GPP TSG RAN WG1 #99                                                                        R1-1911827
Reno, USA, November 18th – 22nd, 2019
Source:               ZTE, Sanechips
Title:                    Remaining issues of msgA channel structure
Agenda item:      7.2.1.1
Document for:    Discussion and Decision
Introduction
In this contribution, remaining issues of msgA channel structure concerning mapping, value ranges of msgA configurations are discussed. Considerations on 2-step RACH application in NR-U are provided. 

Channel structure of msgA
1.1 Mapping
In this sub-section, we express our further considerations on the definition of PRU as well as the mapping between preamble and PRU.
DMRS port/sequence
During RAN1 #98 meeting, the following agreements on DMRS sequence was made, 
Agreements:
· For the definition of PRU, support both DMRS ports and DMRS sequences at least for CP-OFDM
· More than 1 DMRS sequence can be configured, FFS the value
· FFS whether/how to support multiple sequences for DFT-s-OFDM
· The conditions under which only DM-RS ports are to be specified. FFS details

The conditions under which a PRU contains DMRS port only needs further discussing. This condition is related to the envisioned supportable multiplexing capability of a PO.  If it is to be specified, a feasible condition seems to assume DMRS port only in PRU definition in case no more multiplexing capability than the available maximum number of DMRS ports are envisioned. Specifically, a subset with 6 ports of the NR Type II DMRS pattern plus 2 sequences is not expected to be considered since this DMRS pattern offers already 12 ports.
Considering the DMRS sequences' benefit compared with multiple to 1 mapping, a feasible value range seems to be {1,2,4,8} as the mapping ratio value range proposed in [1].
Under CP-OFDM waveform, the pseudo-random sequence generator shall be initialized with



 could be configured as a set with multiple scrambling IDs. A configured scrambling ID set could be leveraged to differentiate PUSCH configurations for UEs in RRC connected and idle/inactive state. Alternatively, the scrambling ID set could be generated to save signaling cost. The following methods are feasible to generated the set.

2 DMRS sequences could be supported by allowing   to be configurable within {0,1}. 






() DMRS sequences could be supported by extending the range of to a set. with  scrambling IDs. The parameter could be expressed as a generation function of Preamble index . 


The following alternatives could be considered as the generation function,

Alt1:


Alt2: where is the total number of preambles configured for a RACH occasion
The scrambling ID for a given UE could be determined based on the preamble it selects and the mapping order.

Under DFT-S-OFDM waveform, for  the base sequence is given by



where the value of  is given by Tables 5.2.2.2-1 to 5.2.2.2-4 in TS38.211.  This implies when the payload occupies 1-4 PRB, further extension of DMRS sequences may lead to a modification of the tables incurring non-trivial spec impact. When the payload occupies larger frequency resources, an extension of the parameter [image: ] could be considered since this leads to an extension of DMRS sequence group ID u. 
[image: ]
Proposal 1:
Multiple DMRS sequences under CP-OFDM waveform could be supported by either BS configuration or the following scrambling ID generation method:
· 
In case of 2 DMRS sequences,   could be configurable within the set {0,1}
· 
In case of more than 2 DMRS sequences,    could be configurable within the set generated as follows: 
· 
Alt 1 
· 
Alt 2
Association/Mapping Period and Mapping Ratio Derivation
The following agreement regarding mapping ratio was made in the email discussion [NR-98b-05].
 (
Agreements
:
Preamble to PRU mapping ratio is down-selected from:
Alt 1: A single value per configuration, which is implicitly derived by the total numbers of valid preambles and valid PRUs in the SSB-to-RO association pattern period
Alt 2: A single value per SSB-to-RO association period, which is implicitly derived by the total numbers of valid preambles and valid PRUs in the SSB-to-RO association period
o    FFS how to handle the fractional part of mapping ratio, if any
o    FFS how to make sure a valid PRU occurs after its corresponding preamble
)
Given the association is done for each msgA PUSCH configuration and considering different total numbers of PRUs/preambles for each of the configuration, a single mapping ratio per configuration seems reasonable. A single value per SSB-to-RO association period had better be the maximal of the derived mapping ratios resulting in additional PRU redundancy handling and therefore resource utilization deficiency for some PUSCH configurations. Thus we propose the following,
Proposal 2: Preamble to PRU mapping ratio is a single value per configuration, which is implicitly derived by the total numbers of valid preambles and valid PRUs in the SSB-to-RO association pattern period
In case there exists a fractional part, the mapping ratio had better be rounded to a superior integer considering the preambles had better be fully leveraged to initiate the RACH process. The rounded mapping ratio is applied to the preambles and PRUs within the respective mapping period during the association phase.
A valid PRU may occur before the valid preamble due to the fact that an implicitly derived ratio may actually be smaller than the preamble to PRU ratio within a mapping period. To address this issue, mapping period could be carefully designed such that the preambles within the next RACH slot would not be associated with the PRUs in a previous mapping period.
 (
Offline proposals in RAN1#98bis
The mapping is defined as between the msgA RACH occasions within the period A and the msgA PUSCH occasions in the period B.
Period A and B to be down-select from:
Alt 1: period A is as same as period B
Alt 2: period B has the same duration as period A, while the starting point is shifted by the single offset in the msgA PUSCH configuration
Alt 3: Mapping period and mapping pattern period between preamble and PRUs are implicitly derived.
Period A to be down selected from
Alt 1: SSB-to-RO association pattern period
Alt 2: interval from the start of N1 consecutive PRACH slots with at least one valid RO and the start of the next N2 consecutive PRACH slots with at least one valid RO
N1/N2 is the number of physically consecutive PRACH slots (if any) based on the msgA PRACH configuration. N1, N2 could be 1.
Alt 3: PRACH configuration period
Alt 4: SSB-to-RO association period
Alt 5: Mapping period and mapping pattern period are implicitly derived.
) 
Among the above alternatives collected during the email discussion [NR-98b-05] , Alt 2 and 5 could assure that the preambles are always associated with the PRUs afterwards within a mapping period. However, alt 5 may incur imbalanced delay among the preambles within a same RACH slot or even RACH occasion.
With alt2 mapping period definition, an offset(i.e. the single offset to the RACH slot in msgA PUSCH configuration) shift of the PO mapping period with respect to the RO mapping period could ensure the POs are effectively associated with the preceding ROs under some configurations where the POs are actually beyond RO mapping period.
In summary, we propose the following,
Proposal 3: The mapping is defined as between the msgA RACH occasions within interval from the start of N1 consecutive PRACH slots with at least one valid RO and the start of the next N2 consecutive PRACH slots with at least one valid RO and the msgA PUSCH occasions in the period whose starting point is shifted by the single offset in the msgA PUSCH configuration:
· N1/N2 is the number of physically consecutive PRACH slots (if any) based on the msgA PRACH configuration. N1, N2 could be 1.

Mapping order
The following agreement was made during the RAN1# 98bis meeting. Given the ordering and association is done per msgA PUSCH configuration, differentiation of PUSCH configurations could be done with distinct DMRS ports/sequences. The preambles in the RO mapping period and the PRUs in the PO mapping period  are the components need ordering within an msgA association period. 
DMRS indexing prioritizing DMRS ports could better exploit the superior multiplexing capability of DMRS ports over DMRS sequences. Moreover, an additional benefit is that the different SSBs are more likely to be associated with the same DMRS port. Thus we propose the following,
Proposal 4: In DMRS indexing process, DMRS ports prioritizes DMRS sequences whose indexing are based on port index and scrambling ID respectively.
 (
Agreements
:
The ordering of the msgA PRACH preambles within an msgA association period is
First, in increasing order of preamble indexes within a single PRACH occasion
Second, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
Third, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot
Fourth, in increasing order of indexes for PRACH slots
The PRACH preambles are mapped to valid PUSCH resource units (PRUs) within an msgA association period in the following order:
First, in increasing order of frequency resource indexes for frequency multiplexed PUSCH occasions
Second, in increasing order of DMRS indexes within a single PUSCH occasion
FFS DMRS indexes for DMRS ports and/or sequences 
Third, in increasing order of time resource indexes for time multiplexed PUSCH occasions within a PUSCH slot
Fourth, in increasing order of indexes for PUSCH slots
For multiple configurations, the mapping is between the PRUs under each msgA PUSCH configuration and the preambles in the corresponding preamble group
Each msgA PUSCH configurations can identify sub-sets of DMRS port/sequence combination
)

1.2 Configuration of msgA
Value ranges of configuration parameters of msgA PUSCH
The following parameters were defined per msgA PUSCH configuration per BWP. 
1) Values of frequency domain parameters were discussed below. 
1　 Number of FDMed POs (nrMsgAPO-FDM)  
For the number of msgA PUSCH occasions FDMed, it may be reasonable to have aligned (or integer multiple) values compared with number of FDMed ROs, i.e. {1,2,4,8}. The value range {2n}will simplify the calculation of number of PRUs in an mapping period. 
2　 Number of PRBs per PO (nrofPRBsperMsgAPO) 
Based on the analytical calculation, assuming that 14 symbols (with 1/7 DMRS overhead) is allocated, 3 PRBs is enough for the transmission of 72bits payload with the lowest MCS level 0. Considering the possibility of mini-slot resource allocation, if 2 symbols (with 1/2 DMRS overhead)  is allocated, 6 PRBs can be allocated for 72 bits transmission with the MCS level 13 when low spectrum efficiency MCS table is adopted.
Thus the value range {1,2,3,6} PRBs seems to be adequate for 56/72bits payload transmission for UE in RRC_INACTIVE/IDLE state. For RRC_CONNECTED state UE, the value range of PRBs per PO could be extended to e.g. {3,6,9,12} PRBs to accommodate a large value range of TBS.
2) Values of time domain parameters were discussed below.
1　 Value range of the offset (msgAPUSCH-timeDomainOffset)
Considering the main benefit of 2-step RACH is latency reduction, the time domain offset k between PRACH slot and PUSCH should not be too large. On the other hand, the max. value of the offset should be large enough to cover the case that PRACH slot is longer than PUSCH slot. Therefore probably {1~8 } slots with 3 bits signalling can be adopted. 
2　 Resource indication in a slot (startSymbolAndLengthMsgAPO and mappingTypeMsgAPUSCH)
For RRC idle/inactive UE, the SLIV together with the mapping type could be indicated by means of a TDRA table similar to Table 6.1.2.1.1-2 in TS38.214. The remaining question is whether a subset of or modified rows would be needed to adapt the table to the msgA PUSCH configuration. For RRC connected UE, the PUSCH-TDRA list provided in PUSCH-Config-the Common and/or PUSCH-Config could be re-used.
If the parameter K2 in the table is not used for msgA PUSCH, some SLIV indicated by different row indexes would be same. Certainly the duplicate SLIV indication can be removed. The highlight rows in following table can be reserved.
Table 6.1.2.1.1-2: Default PUSCH time domain resource allocation A for normal CP
	Row index
	PUSCH mapping type
	
	S
	L

	1
	Type A
	j
	0
	14

	2
	Type A
	j
	0
	12

	3
	Type A
	j
	0
	10

	4
	Type B
	j
	2
	10

	5
	Type B
	j
	4
	10

	6
	Type B
	j
	4
	8

	7
	Type B
	j
	4
	6

	8
	Type A
	j+1
	0
	14

	9
	Type A
	j+1
	0
	12

	10
	Type A
	j+1
	0
	10

	11
	Type A
	j+2
	0
	14

	12
	Type A
	j+2
	0
	12

	13
	Type A
	j+2
	0
	10

	14
	Type B
	j
	8
	6

	15
	Type A
	j+3
	0
	14

	16
	Type A
	j+3
	0
	10



3　  Number of time domain POs in each slot (nrofMsgAPOperSlot)
The possible values for the number of TDMed ROs within as slot could be {1,2,3,6,7}. To facilitate the configuration or calculation of mapping ratio, it would be reasonable to set similar values for TDMed POs within a slot, e.g. {1,2,3,7}.
4　 Number of PUSCH slots (nrofSlotsMsgAPUSCH)
Considering the number of PRUs can be also adjusted by number of DMRS ports/sequences, number of FDMed POs, number of TDMed POs within a slot, also considering limit the msgA PUSCH configuration so that overlapping between PUSCH occasions is not expected, so POs span would not be expect to be too long. It seems enough to use 1 or 2 bits to indicate the value range, e.g. {1,2} or {1,2,3,4}.
5　 Configurable guard period (guardPeriodMsgAPUSCH)
Regarding the guard period within the PO, the motivation is to avoid inter-UE interference caused by large timing offset. Based on the calculation in Table 1, the guard period value range could be optionally configured with the value taken from {1,2} symbols.  

Table 1 Timing offset in the unit of symbols cause by round-trip delay
	SCS
	4G 200m
	4G 500m
	700M 1732m
	700M 25km
	Symbol length(μs)

	15kHz
	0.01symb
	0.03symb
	0.09symb
	1.34symb
	71.88

	30kHz
	0.02symb
	0.05symb
	0.19symb
	2.68symb
	35.94

	60kHz
	0.04symb
	0.11symb
	0.37symb
	5.36symb
	17.97

	120kHz
	0.08symb
	0.21symb
	0.74symb
	10.71symb
	8.99

	TO(μs)
	0.77
	1.92
	6.67
	96.23
	



6　 MCS
If the low spectrum efficiency MCS table is adopted and QPSK or lower modulation type are adopted for low payload size transmission, 2 bits signalling would be employed for MCS indication for both CP-OFDM and DFT-S-OFDM waveform. In order to save signalling overhead, if subtle differentiation of different MCS levels is not needed, two bits can be used to indicate the MCS per configuration. The range of MCS levels can be set as {0,4,8,12}. In case of larger payload transmission for RRC_CONNECTED state, value range can be extended.

Proposal 5: 
Adopt the following value ranges of configuration parameters of msgA PUSCH.
	Parameter
	Value
	Note

	nrMsgAPO-FDM
	{1,2,4,8}
	

	nrofPRBsperMsgAPO
	{1,2,3,6}
	Could be extended for RRC_CONNECTED

	msgAPUSCH-timeDomainOffset
	{1~8}
	

	startSymbolAndLengthMsgAPO and mappingTypeMsgAPUSCH
	
	reuse  PUSCH-TDRA in PUSCH-Config-Common and/or PUSCH-Config 

	nrofMsgAPOperSlot
	{1,2,3,7}
	

	nrofSlotsMsgAPUSCH
	{1,2} or {1,2,3,4}
	

	guardPeriodMsgAPUSCH
	{1,2} 
	If this parameter is absent, no guard period between the POs is configured

	MCS
	{0,4,8,12} 
	Refer to the low SE MCS table for RRC idle/inactive


Multiple configurations
In case of multiple configurations, different subsets of DMRS ports/sequences could be assigned to each configuration allowing POs with overlapping T-F resources to distinguish each other. The PRACH configuration and msgA PUSCH configuration are both BWP specific.



It remains working assumption whether preamble group based method for indication of PUSCH configuration. In case the active UL BWP for RRC CONNECTED UE is the same as the initial BWP for RRC IDLE/INACTIVE UE, the two preamble groups be identical to the 2 configurations for the RRC connected state and the 2 configurations for the RRC inactive/idle state. However, it would be necessary to further leverage DMRS configuration (e.g. DMRS sequences) to provide additional differentiation from the RRC IDLE/INACTIVE UEs sharing the same preamble group. For example, if the DMRS sequence for the PUSCH configurations in initial BWP is generated by , then the DMRS sequence for the active BWP could be shifted by +Ns.
Proposal 6: The preamble group based indication method together with DMRS sequence could be considered to indicate the PUSCH configurations.

[image: ]
[bookmark: _GoBack]Fig. 1 Indication of multiple configurations for different BWPs
In case the number of configurations for UEs in RRC connected state is inferior to that for UEs in RRC IDLE/INATIVE state, there is ambiguity in terms of which specific configuration parameters shall be followed. Either a restriction on the configuration numbers or a rule (e.g. following the configuration with lower MCS) to shall resolve this ambiguity and potential blind detection.
Frequency hopping
MsgA PUSCH intra-slot frequency hopping was supported for potential diversity gain under certain use cases. To resolve the timing offset between adjacent hops, guard period as shown in Fig.2 could be considered where the guard period overhead is doubled and the spectrum efficiency is reduced. This guard period also impacts time domain resource allocations for PO potentially. Considering the hopping could be optionally enabled, the optimization of introducing hop level guard period seems unnecessary.

Proposal 7: There is no need to introduce hop level guard period.

[image: ]
Fig. 2 Illustration of Hop Level Guard Period

1.3 Considerations of msgA for NR-U
In NR-U use case, frequency domain resources of msgA PUSCH takes the form of interlace. Thus frequencyStartMsgAPUSCH should be revised into msgAPOInterlacePosition. Further discussions are needed regarding whether this parameter shall also indicate the total number of interlaces in the form of bitmap. Alternatively a parameter indicating the number of interlaces similar to nrMsgAPO-FDM  would work.

Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum. 
	PRACH
Configuration 
Index
	Preamble format
	[image: ]
	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	92
	A2
	2
	1
	7,9
	9
	1
	1
	4

	93
	A2
	2
	1
	4,9
	9
	1
	1
	4

	100
	A2
	1
	0
	9
	9
	1
	1
	4

	105
	A2
	1
	0
	7,9
	9
	1
	1
	4

	109
	A2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	9
	1
	1
	4

	113
	A3
	2
	1
	4,9
	7
	1
	1
	6

	114
	A3
	2
	1
	7,9
	7
	1
	1
	6

	123
	A3
	1
	0
	9
	7
	1
	1
	6

	128
	A3
	1
	0
	7,9
	7
	1
	1
	6

	132
	A3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	7
	1
	1
	6

	147
	B4
	4
	1
	9
	2
	1
	1
	12

	149
	B4
	2
	1
	9
	2
	1
	1
	12

	150
	B4
	2
	1
	7,9
	2
	1
	1
	12

	151
	B4
	2
	1
	4,9
	2
	1
	1
	12

	160
	B4
	1
	0
	9
	2
	1
	1
	12

	162
	B4
	1
	0
	4,9
	2
	1
	1
	12

	163
	B4
	1
	0
	7,9
	2
	1
	1
	12

	165
	B4
	1
	0
	3,4,8,9
	2
	1
	1
	12

	166
	B4
	1
	0
	1,3,5,7,9
	2
	1
	1
	12

	168
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
	2
	1
	1
	12

	195
	C2
	2
	1
	7,9
	8
	1
	1
	6

	196
	C2
	2
	1
	4,9
	8
	1
	1
	6

	199
	C2
	8
	1
	9
	8
	2
	1
	6

	200
	C2
	4
	1
	9
	8
	1
	1
	6

	202
	C2
	1
	0
	9
	8
	1
	1
	6

	206
	C2
	1
	0
	7,9
	8
	1
	1
	6

	210
	C2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	8
	1
	1
	6



Table 6.3.3.2-4: Random access configurations for FR2 and unpaired spectrum.
	PRACH
Configuration 
Index
	Preamble format
	[image: ]
	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	70
	A3
	1
	0
	19,39
	7
	1
	1
	6

	73
	A3
	1
	0
	24,29,34,39
	7
	1
	1
	6

	74
	A3
	1
	0
	9,19,29,39
	7
	2
	1
	6

	78
	A3
	1
	0
	23,27,31,35,39
	7
	1
	1
	6

	81
	A3
	1
	0
	3,5,7,9,11,13
	7
	1
	1
	6

	83
	A3
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	1
	6

	84
	A3
	1
	0
	13,14,15, 29,30,31,37,38,39
	7
	2
	1
	6

	85
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1
	6

	88
	A3
	1
	0
	0,1,2,…,39
	7
	1
	1
	6

	120
	B4
	2
	1
	7,15,23,31,39
	2
	2
	1
	12

	124
	B4
	1
	0
	19, 39
	2
	2
	1
	12

	126
	B4
	1
	0
	24,29,34,39
	2
	1
	1
	12

	127
	B4
	1
	0
	9,19,29,39
	2
	2
	1
	12

	132
	B4
	1
	0
	23,27,31,35,39
	2
	2
	1
	12

	134
	B4
	1
	0
	3,5,7,9,11,13
	2
	1
	1
	12

	139
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	1
	12

	140
	B4
	1
	0
	3, 5, 7, …, 23,25
	2
	1
	1
	12

	143
	B4
	1
	0
	0, 1, 2,…, 39
	2
	1
	1
	12

	187
	C2
	1
	0
	24,29,34,39
	7
	1
	1
	6

	192
	C2
	1
	0
	3,5,7,9,11,13
	7
	1
	1
	6

	198
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1
	6

	201
	C2
	1
	0
	0,1,2,…,39
	7
	1
	1
	6



The RACH configurations in the above tables reserve at most 1 symbol at the end of the RACH slot. In case the symbol length exceeds 16/25 us, the CP of the msgA PUSCH following the RACH slot could be extended into the preceding symbol per NR-U agreement in RAN1 #98bis as follows such that the time gap between the preamble transmission and payload transmission could be controlled within 16/25 µs to reduce additional LBT gaps. An illustration is given in Fig.3.

 (
Agreement:
For the CP extension prior to at least a dynamically scheduled PUSCH transmission, the CP extension is located in the symbol(s) immediately preceding the PUSCH allocation indicated by SLIV. The supported durations for CP extension at the UE are: 
0 (i.e. no CP extension) 
C1*symbol length – 25 us 
C2*symbol length – 16 us - TA 
C3*symbol length – 25 us – TA
C1=1 for 15 and 30 kHz SCS, C1=2 for 60 kHz SCS
FFS: Whether C2/C3 is fixed or implicitly derived based on TA for each subcarrier spacing
The N2 timeline (UL grant to PUSCH delay) needs to be relaxed to take the CP extension into account
FFS: Whether the limit as per the previous agreement bounding the resulting CP extension to be less than or equal to one symbol for the given subcarrier spacing should be relaxed
FFS: Applicability of this to other UL transmissions
FFS: Whether the number of durations for CP extension that the UE can be signalled dynamically can be configured
)
[image: ]
Fig. 3 CP Extension to Reduce Additional LBTs
Supporting PRACH and PUSCH in the same slot would provide more degree of freedom in terms of PRACH selection, however due to the limited time for this WI, a feasible way is to re-use existing RACH configurations.
Proposal 8: Single LBT can be achieved by some of the existing PRACH configurations and the CP extension of PUSCH. 
· Further enhancement, e.g. new msgA channel structure, can be optimized in later releases.

Conclusions
The following proposals are made,
Proposal 1:
Multiple DMRS sequences under CP-OFDM waveform could be supported by either BS configuration or the following scrambling ID generation method:
· 
In case of 2 DMRS sequences,   could be configurable within the set {0,1}
· 
In case of more than 2 DMRS sequences,    could be configurable within the set generated as follows: 
· 
Alt 1 
· 
Alt 2
Proposal 2: Preamble to PRU mapping ratio is a single value per configuration, which is implicitly derived by the total numbers of valid preambles and valid PRUs in the SSB-to-RO association pattern period
Proposal 3: The mapping is defined as between the msgA RACH occasions within interval from the start of N1 consecutive PRACH slots with at least one valid RO and the start of the next N2 consecutive PRACH slots with at least one valid RO and the msgA PUSCH occasions in the period whose starting point is shifted by the single offset in the msgA PUSCH configuration:
· N1/N2 is the number of physically consecutive PRACH slots (if any) based on the msgA PRACH configuration. N1, N2 could be 1.
Proposal 4: In DMRS indexing process, DMRS ports prioritizes DMRS sequences whose indexing are based on port index and scrambling ID respectively.
Proposal 5: 
Adopt the following value ranges of configuration parameters of msgA PUSCH.
	Parameter
	value
	note

	nrMsgAPO-FDM
	{1,2,4,8}
	

	nrofPRBsperMsgAPO
	{1,2,3,6}
	Could be extended for RRC_CONNECTED

	msgAPUSCH-timeDomainOffset
	{1,2,3,4}
	

	startSymbolAndLengthMsgAPO and mappingTypeMsgAPUSCH
	
	reuse  PUSCH-TDRA in PUSCH-Config-Common and/or PUSCH-Config 

	nrofMsgAPOperSlot
	{1,2,3,7}
	

	nrofSlotsMsgAPUSCH
	{1,2} or {1,2,3,4}
	

	guardPeriodMsgAPUSCH
	{1,2} 
	If this parameter is absent, no guard period between the POs is configured

	MCS
	{0,4,8,12} 
	Refer to the low SE MCS table for RRC idle/inactive


Proposal 6: The preamble group based indication method together with DMRS sequence could be considered to indicate the PUSCH configurations.
Proposal 7: There is no need to introduce hop level guard period..
Proposal 8: Single LBT can be achieved by some of the existing PRACH configurations and the CP extension of PUSCH. 
· Further enhancement, e.g. new msgA channel structure, can be optimized in later releases.
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