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[bookmark: _Ref165266342]Introduction
In the previous RAN2 meeting, the following agreements regarding MsgA transmission were achieved [1]:
	Agreement: 
1. Once the UE transmits PRACH preamble then it shall transmit the associated PUSCH regardless of the occurrence of measurement gap.
2. If there is no valid PUSCH resource associated to the PRACH resource selected:
· Then MAC doesn’t determine the UL grant or the associated HARQ information
· MAC will only indicate the preamble resource to L1
· The UE will still generate the MAC PDU based on the TB size


Based on the above agreements, we think there is still one remaining issue on the MAC PDU (i.e. MsgA payload) generation when the selected MsgA preamble is not mapped to a valid MsgA PUSCH occasion.
In this contribution, we give our views on how to generate the MsgA payload without the UL grant and the corresponding HARQ information for MsgA PUSCH transmission.   
Discussion
In 4-step RACH procedure, the main preparation steps for the generation of the MAC PDU (i.e. Msg3 payload) to be transmitted in Msg3 are given as follows:
1) The MAC entity receives the RAR UL grant which can trigger a new transmission;
2) The MAC entity delivers the RAR UL grant and the associated HARQ information (e.g., HARQ process identifier 0 and TBS) to the HARQ entity;
3) The multiplexing and assembly entity performs the Logical Channel Prioritization (LCP), logical channel (LCH) selection, and resource allocation procedures (i.e. it generates the MAC PDU for the HARQ entity);
4) The MAC entity obtains the MAC PDU to transmit from the multiplexing and assembly entity;
5) The MAC entity stores the obtained MAC PDU in the Msg3 buffer; 
Note that in Step 3), the multiplexing and assembly entity can only perform the LCP, LCH selection, and resource allocation procedures when a new transmission is performed, according to the following highlighted text quoted from current MAC specification [2]. In other words, the multiplexing and assembly entity cannot generate the MAC PDU to be transmitted in Msg3 if there is none of a new transmission triggered by the RAR UL grant. 
Observation 1: In Rel-15 NR, the multiplexing and assembly entity cannot perform the Logical Channel Prioritization, logical channel selection, and resource allocation procedures if none of a new transmission is performed. 
Observation 2: In Rel-15 NR, the MAC PDU to be transmitted in Msg3 cannot be generated without a RAR UL grant.
	[bookmark: _Toc37296197]TS 38.321:
5.4.3	Multiplexing and assembly
[bookmark: _Toc29239839][bookmark: _Toc37296198]5.4.3.1	Logical Channel Prioritization
[bookmark: _Toc29239840][bookmark: _Toc37296199]5.4.3.1.1	General
The Logical Channel Prioritization (LCP) procedure is applied whenever a new transmission is performed.
RRC controls the scheduling of uplink data by signalling for each logical channel per MAC entity:
-	priority where an increasing priority value indicates a lower priority level;
-	prioritisedBitRate which sets the Prioritized Bit Rate (PBR);
-	bucketSizeDuration which sets the Bucket Size Duration (BSD).
……
[bookmark: _Toc29239841][bookmark: _Toc37296200]5.4.3.1.2	Selection of logical channels
The MAC entity shall, when a new transmission is performed:
1>	select the logical channels for each UL grant that satisfy all the following conditions:
[bookmark: _Toc29239842][bookmark: _Toc37296201]……
5.4.3.1.3	Allocation of resources
The MAC entity shall, when a new transmission is performed:
1>	allocate resources to the logical channels as follows:
……


Regarding the case where when the selected MsgA preamble (and selected MsgA PRACH occasion) is not mapped to a valid MsgA PUSCH occasion, in our understanding, the MAC entity cannot determine the UL grant for MsgA PUSCH transmission. In other words, no UL grant for MsgA PUSCH transmission is received in the MAC enity in this case. As a result, no new transmission is performed. And the LCP, LCH selection, and resource allocation procedures in the multiplexing and assembly entity cannot be applied. No MAC PDU (i.e. MsgA payload) can be generated even though the corresponding TBS has been obtained by the MAC entity.         
[bookmark: _GoBack]To handle this issue, we have to design a solution to generate the MsgA payload merely based on the TBS, without the UL grant for MsgA PUSCH transmission. Specifically, firstly, the UE needs to determine the HARQ information (e.g. TBS) of the PUSCH resource of MSGA corresponding to the selected RA preamble group. Secondly, the LCP, LCH selection, and resource allocation procedures should be allowed to be applied when the selected MsgA preamble is mapped to a valid MsgA PUSCH occasion and the MsgA buffer is empty. Therefore, we have the following proposals: 
Proposal 1: The UE determines the HARQ information of the PUSCH resource of MSGA corresponding to the selected RA preamble group when the selected MsgA preamble and PRACH occasion is not mapped to a valid MsgA PUSCH occasion.
Proposal 2: The Logical Channel Prioritization procedure is applied when the selected MsgA preamble and PRACH occasion is not mapped to a valid MsgA PUSCH occasion and the MsgA buffer is empty. 
Proposal 3: The selection of logical channels procedure is applied when the selected MsgA preamble and PRACH occasion is not mapped to a valid MsgA PUSCH occasion and the MsgA buffer is empty. 
Proposal 4: The allocation of resources procedure is applied when the selected MsgA preamble and PRACH occasion is not mapped to a valid MsgA PUSCH occasion and the MsgA buffer is empty.
A corresponding text proposal for the specification change can be found in Annex A.
Proposal 5: Adopt the text proposal in Annex A.
Conclusions
[bookmark: _Toc502437832]In this contribution, we have discussed the remaining issue on MsgA transmission in 2-step RACH. And we have the following observations and proposals:
Observation 1: In Rel-15 NR, the multiplexing and assembly entity cannot perform the Logical Channel Prioritization, logical channel selection, and resource allocation procedures if none of a new transmission is performed. 
Observation 2: In Rel-15 NR, the MAC PDU to be transmitted in Msg3 cannot be generated without a RAR UL grant.
Proposal 1: The UE determines the HARQ information of the PUSCH resource of MSGA corresponding to the selected RA preamble group when the selected MsgA preamble and PRACH occasion is not mapped to a valid MsgA PUSCH occasion.
Proposal 2: The Logical Channel Prioritization procedure is applied when the selected MsgA preamble and PRACH occasion is not mapped to a valid MsgA PUSCH occasion and the MsgA buffer is empty. 
Proposal 3: The Selection of logical channels procedure is applied when the selected MsgA preamble and PRACH occasion is not mapped to a valid MsgA PUSCH occasion and the MsgA buffer is empty. 
Proposal 4: The Allocation of resources procedure is applied when the selected MsgA preamble and PRACH occasion is not mapped to a valid MsgA PUSCH occasion and the MsgA buffer is empty.
Proposal 5: Adopt the text proposal in Annex A.
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Annex A
The following is the corresponding text proposal for the MAC specification related to the discussion on the generation of the MsgA payload when the selected MsgA preamble is not mapped to a valid MsgA PUSCH occasion. 
[bookmark: _Toc510018567]FIRST CHANGE
[bookmark: _Toc37296178]5.1.2a	Random Access Resource selection for 2-step RA type
If the selected RA_TYPE is set to 2-stepRA, the MAC entity shall:
1>	if the contention-free 2-step RA type Resources associated with SSBs have been explicitly provided in rach-ConfigDedicated and at least one SSB with SS-RSRP above msgA-RSRP-ThresholdSSB amongst the associated SSBs is available:
2>	select an SSB with SS-RSRP above msgA-RSRP-ThresholdSSB amongst the associated SSBs;
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB.
1>	else (i.e. for the contention-based Random Access Preamble selection):
2>	if at least one of the SSBs with SS-RSRP above msgA-RSRP-ThresholdSSB is available:
3>	select an SSB with SS-RSRP above msgA-RSRP-ThresholdSSB.
2>	else:
3>	select any SSB.
2>	if contention-free Random Access Resources for 2-step RA type have not been configured and if Random Access Preambles group has not yet been selected during the current Random Access procedure:
[bookmark: _Hlk27723011]3>	if Random Access Preambles group B for 2-step RA type is configured:
[bookmark: _Hlk27652409]4>	if the potential MSGA payload size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than the ra-MsgA-SizeGroupA and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – msgA-PreambleReceivedTargetPower – msgA-DeltaPreamble – msgA-messagePowerOffsetGroupB; or
4>	if the Random Access procedure was initiated for the CCCH logical channel and the CCCH SDU size plus MAC subheader is greater than ra-MsgA-SizeGroupA:
5>	select the Random Access Preambles group B.
4>	else:
5>	select the Random Access Preambles group A.
3>	else:
4>	select the Random Access Preambles group A.
2>	else if contention-free Random Access Resources for 2-step RA type have been configured and if Random Access Preambles group has not yet been selected during the current Random Access procedure:
3>	if Random Access Preambles group B for 2-step RA type is configured; and
3>	if the transport block size of the MSGA payload configured in the rach-ConfigDedicated corresponds to the transport block size of the MSGA payload associated with Random Access Preambles group B:
4>	select the Random Access Preambles group B.
3>	else:
4>	select the Random Access Preambles group A.
2>	else (i.e. Random Access preambles group has been selected during the current Random Access procedure):
3>	select the same group of Random Access Preambles as was used for the Random Access Preamble transmission attempt corresponding to the earlier transmission of MSGA.
2>	select a Random Access Preamble randomly with equal probability from the 2-step RA type Random Access Preambles associated with the selected SSB and the selected Random Access Preambles group;
2>	set the PREAMBLE_INDEX to the selected Random Access Preamble;
1>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the msgA-SSB-SharedRO-MaskIndex if configured and ra-ssb-OccasionMaskIndex if configured (the MAC entity shall select a PRACH occasion randomly with equal probability among the consecutive PRACH occasions allocated for 2-step RA type according to clause 8.1 of TS 38.213 [6], corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected SSB);
1> if the selected preamble and PRACH occasion is mapped to a valid PUSCH occasion according to clause 8.1A of TS 38.213 [6];
2>	determine the UL grant and the associated HARQ information for the PUSCH resource of MSGA in the PUSCH occasion associated with the selected preamble and PRACH occasion according to clause 8.1A of TS 38.213 [6];
2>	deliver the UL grant and the associated HARQ information to the HARQ entity.
1> elseif the selected preamble and PRACH occasion is not mapped to a valid PUSCH occasion according to clause 8.1A of TS 38.213 [6];
2>	determine the HARQ information of the PUSCH resource of MSGA corresponding to the selected Random Access Preambles group;
1>	perform the MSGA transmission procedure (see clause 5.1.3a).
NOTE:	To determine if there is an SSB with SS-RSRP above msgA-RSRP-ThresholdSSB, the UE uses the latest unfiltered L1-RSRP measurement.
END OF CHANGE


SECOND CHANGE
5.4.3	Multiplexing and assembly
5.4.3.1	Logical Channel Prioritization
5.4.3.1.1	General
The Logical Channel Prioritization (LCP) procedure is applied whenever a new transmission is performed or,  the selected MsgA preamble and PRACH occasion is not mapped to a valid MsgA PUSCH occasion and the MsgA buffer is empty.
RRC controls the scheduling of uplink data by signalling for each logical channel per MAC entity:
-	priority where an increasing priority value indicates a lower priority level;
-	prioritisedBitRate which sets the Prioritized Bit Rate (PBR);
-	bucketSizeDuration which sets the Bucket Size Duration (BSD).
RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:
-	allowedSCS-List which sets the allowed Subcarrier Spacing(s) for transmission;
-	maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;
-	configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for transmission;
-	allowedServingCells which sets the allowed cell(s) for transmission;
-	allowedCG-List which sets the allowed configured grant(s) for transmission;
-	allowedPHY-PriorityIndex which sets the allowed PHY priority index(es) of a dynamic grant for transmission.
The following UE variable is used for the Logical channel prioritization procedure:
-	Bj which is maintained for each logical channel j.
The MAC entity shall initialize Bj of the logical channel to zero when the logical channel is established.
For each logical channel j, the MAC entity shall:
1>	increment Bj by the product PBR × T before every instance of the LCP procedure, where T is the time elapsed since Bj was last incremented;
1>	if the value of Bj is greater than the bucket size (i.e. PBR × BSD):
2>	set Bj to the bucket size.
NOTE:	The exact moment(s) when the UE updates Bj between LCP procedures is up to UE implementation, as long as Bj is up to date at the time when a grant is processed by LCP.
5.4.3.1.2	Selection of logical channels
The MAC entity shall, when a new transmission is performed or, the selected MsgA preamble and PRACH occasion is not mapped to a valid MsgA PUSCH occasion and the MsgA buffer is empty:
1>	select the logical channels for each UL grant that satisfy all the following conditions:
2>	the set of allowed Subcarrier Spacing index values in allowedSCS-List, if configured, includes the Subcarrier Spacing index associated to the UL grant; and
2>	maxPUSCH-Duration, if configured, is larger than or equal to the PUSCH transmission duration associated to the UL grant; and
2>	configuredGrantType1Allowed, if configured, is set to true in case the UL grant is a Configured Grant Type 1; and
2>	allowedServingCells, if configured, includes the Cell information associated to the UL grant. Does not apply to logical channels associated with a DRB configured with PDCP duplication within the same MAC entity (i.e. CA duplication) for which PDCP duplication is deactivated; and
2>	allowedCG-List, if configured, includes the configured grant index associated to the UL grant; and
2>	allowedPHY-PriorityIndex, if configured, includes the priority index (as specified in clause 9 of TS 38.213 [6]) associated to the dynamic UL grant.
NOTE:	The Subcarrier Spacing index, PUSCH transmission duration, Cell information, and priority index are included in Uplink transmission information received from lower layers for the corresponding scheduled uplink transmission.
5.4.3.1.3	Allocation of resources
The MAC entity shall, when a new transmission is performed or, the selected MsgA preamble and PRACH occasion is not mapped to a valid MsgA PUSCH occasion and the MsgA buffer is empty:
1>	allocate resources to the logical channels as follows:
2>	logical channels selected in clause 5.4.3.1.2 for the UL grant with Bj > 0 are allocated resources in a decreasing priority order. If the PBR of a logical channel is set to infinity, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the PBR of the lower priority logical channel(s);
2>	decrement Bj by the total size of MAC SDUs served to logical channel j above;
2>	if any resources remain, all the logical channels selected in clause 5.4.3.1.2 are served in a strict decreasing priority order (regardless of the value of Bj) until either the data for that logical channel or the UL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.
NOTE 1:	The value of Bj can be negative.
If the MAC entity is requested to simultaneously transmit multiple MAC PDUs, or if the MAC entity receives the multiple UL grants within one or more coinciding PDCCH occasions (i.e. on different Serving Cells), it is up to UE implementation in which order the grants are processed.
The UE shall also follow the rules below during the scheduling procedures above:
-	the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources of the associated MAC entity;
-	if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant of the associated MAC entity as much as possible;
-	the UE should maximise the transmission of data;
-	if the MAC entity is given a UL grant size that is equal to or larger than 8 bytes while having data available and allowed (according to clause 5.4.3.1) for transmission, the MAC entity shall not transmit only padding BSR and/or padding.
The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:
-	the MAC entity is configured with skipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant; and
-	there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
-	the MAC PDU includes zero MAC SDUs; and
-	the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR.
Logical channels shall be prioritised in accordance with the following order (highest priority listed first):
-	C-RNTI MAC CE or data from UL-CCCH;
-	Configured Grant Confirmation MAC CE or BFR MAC CE or Multiple Entry Configured Grant Confirmation MAC CE;
-	Sidelink Configured Grant Confirmation MAC CE;
-	LBT failure MAC CE;
-	MAC CE for SL-BSR prioritized according to clause 5.22.1.6;
-	MAC CE for BSR, with exception of BSR included for padding;
-	Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;
-	MAC CE for the number of Desired Guard Symbols;
-	MAC CE for Pre-emptive BSR;
-	MAC CE for SL-BSR, with exception of SL-BSR prioritized according to clause 5.22.1.6 and SL-BSR included for padding;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding;
[bookmark: _Toc29239843]-	MAC CE for SL-BSR included for padding.
NOTE 2:	Prioritization between Configured Grant Confirmation MAC CE and BFR MAC CE is up to UE implementation.
[bookmark: _Toc37296202]5.4.3.2	Multiplexing of MAC Control Elements and MAC SDUs
The MAC entity shall multiplex MAC CEs and MAC SDUs in a MAC PDU according to clauses 5.4.3.1 and 6.1.2.
NOTE:	Content of a MAC PDU does not change after being built for transmission on a dynamic uplink grant, regardless of LBT outcome.
END OF CHANGE


	
