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1 [bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK175][bookmark: OLE_LINK176]Introduction
In this contribution, we would like to discuss left issues about the Sidelink process management for RX UE that need to be corrected in the specification.
2 Discussion
[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK13][bookmark: OLE_LINK35]In current 38.321 [1], after RX UE receives a SCI and data, RX UE firstly needs to determine whether the transmission is a new transmission or a retransmission based on whether NDI of the same Source ID, Destination ID, casttype and Sidelink process ID carried in the SCI is toggled or not. Then, 
· if this transmission is a new transmission, RX UE will determine whether there is a Sidelink process associated with the Source ID, Destination ID, casttype and Sidelink process ID in this SCI. 
· If there is a Sidelink process, RX UE will consider the Sidelink process as unoccupied and flush the soft buffer of the Sidelink process. And then, RX UE will determine an unoccupied Sidelink process for this transmission and associate the unoccupied Sidelink process with the Source ID, Destination ID, casttype and Sidelink process ID in this SCI. 
· If there is not a Sidelink process, RX UE will determine an unoccupied Sidelink process for this transmission and associate the unoccupied Sidelink process with the Source ID, Destination ID, casttype and Sidelink process ID in this SCI. 
· if this transmission is a retransmission, RX UE will deliver the data to the Sidelink process associated with the Source ID, Destination ID, casttype and Sidelink process ID in this SCI. 
The above procedure is shown in Fig. 1. 
[image: ] 
Fig.1 Procedure of SL reception
	5.22.2.2.1	Sidelink HARQ Entity
……
For each PSSCH duration, the Sidelink HARQ Entity shall:
1>	for each SCI valid for this PSSCH duration:
2>	if the NDI has been toggled compared to the value of the previous received transmission corresponding to the Sidelink identification information and the Sidelink process ID of the SCI or this is the very first received transmission for the pair of the Sidelink identification information and the Sidelink process ID Destination Layer-1 ID and the Source Layer-1 ID of the SCI:
3>	if there is a Sidelink process associated with the Sidelink identification information and the Sidelink process ID of the SCI:
4>	consider the Sidelink process as unoccupied;
4>	flush the soft buffer for the Sidelink process.
3>	allocate the TB received from the physical layer and the associated Sidelink identification information and Sidelink process ID to an unoccupied Sidelink process;
3>	associate the Sidelink process with the Sidelink identification information and the Sidelink process ID of this SCI and consider this transmission to be a new transmission.
NOTE:	When a new TB arrives, the Sidelink HARQ Entity allocates the TB to any unoccupied Sidelink process. If there is no unoccupied Sidelink process in the Sidelink HARQ entity, how to manage receiving Sidelink processes is up to UE implementation.
1>	for each Sidelink process:
2>	if the NDI has been not toggled compared to the value of the previous received transmission corresponding to the Sidelink identification information and the Sidelink process ID of the SCI for the Sidelink process according to its associated SCI:
3>	allocate the TB received from the physical layer to the Sidelink process and consider this transmission to be a retransmission.



Observation 1: In current 38.321, if RX UE receives a SCI and data for new transmission and there is a Sidelink process associated with the Source ID, Destination ID, casttype and Sidelink process ID in this SCI,  RX UE will consider the Sidelink process as unoccupied and flush the soft buffer of the Sidelink process.
However, in this case the association between Sidelink process and {Source ID, Destination ID, casttype and Sidelink process ID} is not released according to current 38.321. Some problems may occur as analysed below.
Case 1: Successful transmission 
[bookmark: OLE_LINK18][bookmark: OLE_LINK28]An example is shown in Fig.2: 
· Step 1: Firstly, RX UE receives a new transmission data (e.g. data1), and determines an unoccupied Sidelink process (e.g. Sidelink process1) for this transmission. Then RX UE associates the Sidelink process1 with {Source ID1, Destination ID1, unicast and Sidelink process ID1}. And after the data1 is successfully decoded, RX UE consider the Sidelink process1 as unoccupied. But, the association between Sidelink process1 and {Source ID1, Destination ID1, unicast and Sidelink process ID1} is not released.
· Step 2: Secondly, RX UE receives a new transmission data (e.g. data2). And, RX UE can use Sidelink process1 for receiving data2 since the Sidelink process1 is an unoccupied Sidelink process. Then RX UE associates the Sidelink process1 with {Source ID2, Destination ID2, unicast and Sidelink process ID2}. But the data2 is not successfully decoded, so there is data2 in soft buffer of Sidelink process1. 
· Step 3: Thirdly, when RX UE receives another new transmission data (e.g. data3) associated with {Source ID1, Destination ID1, unicast and Sidelink process ID1}. 
At this time, since there is still the association between Sidelink process1 and {Source ID1, Destination ID1, unicast and Sidelink process ID1}, according to the blue highlighted description in current 38.321, the RX UE will incorrectly flush data2 in soft buffer of Sidelink process1,which will affect the reception of data2.
Step1: SCI1: Sidelink process ID1, source ID1, destination ID1, unicast, data1, new transmission,——>Sidelink process1, ACK, consider Sidelink process1 as unoccupied, but not release the association between Sidelink process1 and {HARQ process ID1, source ID1, destination ID1, unicast}. 
Step2: SCI2: Sidelink process ID2, source ID2, destination ID2, unicast, data2, new transmission,——>Sidelink process1, NACK.
Step3: SCI3: Sidelink process ID1, source ID1, destination ID1, unicast, data3, new transmission,——>incorrectly flush data2 due to the existence of the association between Sidelink process1 and {HARQ process ID1, source ID1, destination ID1, unicast} in step1.
Fig.2 Illustration of receptions for RX UE (case1)
Observation 2: In current 38.321, since RX UE only considers the associated Sidelink process as unoccupied but does not release the association between the associated Sidelink process and {Source ID, Destination ID, casttype and Sidelink process ID} when a data is successfully decoded, RX UE may incorrectly flush the other data.
So, in order to avoid incorrectly flushing the other data, when a data is successfully decoded, RX UE not only needs to consider the associated Sidelink process as unoccupied, but also needs to release the association between the associated Sidelink process and {Source ID, Destination ID, casttype and Sidelink process ID}. 
Proposal 1: Clarify that when a data is successfully decoded, RX UE not only needs to consider the associated Sidelink process as unoccupied, but also needs to release the association between the associated Sidelink process and {Source ID, Destination ID, casttype and Sidelink process ID}.

Case 2: SL specific MAC reset
Firstly, in current 38.331 [2], when SL RLF for a PC5-RRC connection is detected or UE receives SL reconfiguration message with fullconfig for a PC5-RRC connection, UE will perform SL specific MAC reset for the PC5-RRC connection. 
But, in current 38.321, when UE performs SL specific MAC reset for a PC5-RRC connection, the UE will flush the soft buffers for all sidelink process associated to this connection, however the UE does not consider these Sidelink processes as unoccupied, which may impact the data reception as the UE needs to use an unoccupied sidelink process for new data reception.
	5.12	MAC Reset
……
If a Sidelink specific reset of the MAC entity is requested for a PC5-RRC connection by upper layers, the MAC entity shall:
1>	flush the soft buffers for all Sidelink processes for all TB(s) associated to the PC5-RRC connection;
1>	cancel, if any, triggered Scheduling Request procedure only associated to the PC5-RRC connection;
1>	cancel, if any, triggered Sidelink Buffer Status Reporting procedure only associated to the PC5-RRC connection.



Proposal 2: Clarify that when UE performs SL specific MAC reset for a PC5-RRC connection, UE needs to consider all Sidelink processes associated to the PC5-RRC connection as unoccupied.
In addition, we can discuss the problem caused by not releasing the association between Sidelink process and {Source ID, Destination ID, casttype and Sidelink process ID} in this case. The problem is the same as that in case1. An example is shown in Fig.3: 
· Step 1: Firstly, RX UE receives a new transmission data (e.g. data1), and determines an unoccupied Sidelink process (e.g. Sidelink process1) for this transmission. Then RX UE associates the Sidelink process1 with {Source ID1, Destination ID1, unicast and Sidelink process ID1}. Then, RX UE performs SL specific MAC reset for the PCR-RRC connection (i.e. Source ID1 and Destination ID1) due to SL RLF or reception of SL reconfiguration message with fullconfig, and RX UE consider the Sidelink process1 as unoccupied. But, the association between Sidelink process1 and {Source ID1, Destination ID1, unicast and Sidelink process ID1} is not released.
· Step 2: Secondly, RX UE receives a new transmission data (e.g. data2). And, RX UE can use Sidelink process1 for receiving data2 since the Sidelink process1 is an unoccupied Sidelink process. Then RX UE associates the Sidelink process1 with {Source ID2, Destination ID2, unicast and Sidelink process ID2}. But the data2 is not successfully decoded, so there is data2 in soft buffer of Sidelink process1. 
· Step 3: Thirdly, after the PC5-RRC connection is re-established between Source ID1 and Destination ID1, the RX UE receives another new transmission data (e.g. data3) associated with {Source ID1, Destination ID1, unicast and Sidelink process ID1}. 
At this time, since there is still the association between Sidelink process1 and {Source ID1, Destination ID1, unicast and Sidelink process ID1}, according to the blue highlighted description in current 38.321, the RX UE will incorrectly flush data2 in soft buffer of Sidelink process1,which will affect the reception of data2.
Step1: SCI1: Sidelink process ID1, source ID1, destination ID1, unicast, data1, new transmission,——>Sidelink process1, SL RLF or receive SL reconfiguration message with full config, consider Sidelink process1 as unoccupied, but not release the association between Sidelink process1 and {HARQ process ID1, source ID1, destination ID1, unicast}. 
Step2: SCI2: Sidelink process ID2, source ID2, destination ID2, unicast, data2, new transmission,——>Sidelink process1, NACK.
Step3: SCI3: Sidelink process ID1, source ID1, destination ID1, unicast, data3, new transmission,——>incorrectly flush data2 due to the existence of the association between Sidelink process1 and {HARQ process ID1, source ID1, destination ID1, unicast} in step1.
Fig.3 Illustration of receptions for RX UE (case2)
Observation 3: If RX UE only considers the associated Sidelink process as unoccupied but does not release the association between the associated Sidelink process and {Source ID, Destination ID, casttype and Sidelink process ID} when UE performs SL specific MAC reset for a PC5-RRC connection, RX UE may incorrectly flush the other data.
So, in order to avoid incorrectly flushing the other data, when UE performs SL specific MAC reset for a PC5-RRC connection, UE not only needs to consider the associated Sidelink process as unoccupied, but also needs to release the association between the associated Sidelink process and {Source ID, Destination ID, casttype and Sidelink process ID}. 
Proposal 3: Clarify that when UE performs SL specific MAC reset for a PC5-RRC connection, UE not only needs to consider the associated Sidelink process as unoccupied, but also needs to release the association between the associated Sidelink process and {Source ID, Destination ID, casttype and Sidelink process ID}

Case 3: Reception of new transmission
An example is shown in Fig.4: 
· Step 1: Firstly, RX UE receives a new transmission data (e.g. data1), and determines an unoccupied Sidelink process (e.g. Sidelink process1) for this transmission. Then RX UE associates the Sidelink process1 with {Source ID1, Destination ID1, unicast and Sidelink process ID1}. And the transmission of data1 may be successful or not.
· Step 2: Secondly, RX UE receives a new transmission data (e.g. data2) associated with {Source ID1, Destination ID1, unicast and Sidelink process ID1}. According to the blue highlighted description in current 38.321, the RX UE will consider Sidelink process1 as unoccupied. But, the association between Sidelink process1 and {Source ID1, Destination ID1, unicast and Sidelink process ID1} is not released. Then, RX UE uses Sidelink process2 for receiving data2 and associates the Sidelink process2 with {Source ID1, Destination ID1, unicast and Sidelink process ID1}. 
· Step 3: Thirdly, when RX UE receives a retransmission (i.e. data2) associated with {Source ID1, Destination ID1, unicast and Sidelink process ID1}. 
At this time, since there are two Sidelink process (i.e. Sidelink process1 and Sidelink process2) associated with {Source ID1, Destination ID1, unicast and Sidelink process ID1}, RX UE cannot correctly determine to which Sidelink process the data received in Step3 should be delivered, which may not correctly perform soft combining.
Step1: SCI1: Sidelink process ID1, source ID1, destination ID1, unicast, data1, new transmission,——>Sidelink process1, ACK or NACK. 
Step2: SCI2: Sidelink process ID1, source ID1, destination ID1, unicast, data2, new transmission, consider Sidelink process1 as unoccupied, but not release the association between Sidelink process1 and {HARQ process ID1, source ID1, destination ID1, unicast}——> Sidelink process 2, NACK.
Step3: SCI2: Sidelink process ID1, source ID1, destination ID1, unicast, data2, retransmission,——> cannot determine Sidelink process due to there are two Sidelink processes associated with {HARQ process ID1, source ID1, destination ID1, unicast}, i.e. Sidelink process1 and Sidelink process2.
Fig.4 Illustration of receptions for RX UE (case3)
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Observation 4: In current 38.321, since RX UE only considers the associated Sidelink process as unoccupied but does not release the association between the associated Sidelink process and {Source ID, Destination ID, casttype and Sidelink process ID} when UE receives a SCI for new transmission and there is a Sidelink process associated with {Source ID, Destination ID, casttype and Sidelink process ID} in this SCI, RX UE may incorrectly perform soft combining.
So, in order to perform correctly soft combining, when UE receives a SCI and data for new transmission and there is a Sidelink process associated with {Source ID, Destination ID, casttype and Sidelink process ID} in this SCI, UE not only needs to consider the associated Sidelink process as unoccupied, but also needs to release the association between the associated Sidelink process and {Source ID, Destination ID, casttype and Sidelink process ID}. 
Proposal 4: Clarify that when UE receives a SCI for new transmission and there is a Sidelink process associated with {Source ID, Destination ID, casttype and Sidelink process ID} in this SCI, UE not only needs to consider the associated Sidelink process as unoccupied, but also needs to release the association between the associated Sidelink process and {Source ID, Destination ID, casttype and Sidelink process ID}.
Text proposal based on Proposal 1 to Proposal 4 is given in Annex A. RAN2 is suggested to adopt it into TS 38.321.
1. Conclusion
In this contribution, we discuss the remaining issues of the Sidelink process management for RX UE and achieve the following observations and proposals.
Observation 1: In current 38.321, if RX UE receives a SCI and data for new transmission and there is a Sidelink process associated with the Source ID, Destination ID, casttype and Sidelink process ID in this SCI,  RX UE will consider the Sidelink process as unoccupied and flush the soft buffer of the Sidelink process.
Observation 2: In current 38.321, since RX UE only considers the associated Sidelink process as unoccupied but does not release the association between the associated Sidelink process and {Source ID, Destination ID, casttype and Sidelink process ID} when a data is successfully decoded, RX UE may incorrectly flush the other data.
Proposal 1: Clarify that when a data is successfully decoded, RX UE not only needs to consider the associated Sidelink process as unoccupied, but also needs to release the association between the associated Sidelink process and {Source ID, Destination ID, casttype and Sidelink process ID}.
Proposal 2: Clarify that when UE performs SL specific MAC reset for a PC5-RRC connection, UE needs to consider all Sidelink processes associated to the PC5-RRC connection as unoccupied.
Observation 3: If RX UE only considers the associated Sidelink process as unoccupied but does not release the association between the associated Sidelink process and {Source ID, Destination ID, casttype and Sidelink process ID} when UE performs SL specific MAC reset for a PC5-RRC connection, RX UE may incorrectly flush the other data.
Proposal 3: Clarify that when UE performs SL specific MAC reset for a PC5-RRC connection, UE not only needs to consider the associated Sidelink process as unoccupied, but also needs to release the association between the associated Sidelink process and {Source ID, Destination ID, casttype and Sidelink process ID}
Observation 4: In current 38.321, since RX UE only considers the associated Sidelink process as unoccupied but does not release the association between the associated Sidelink process and {Source ID, Destination ID, casttype and Sidelink process ID} when UE receives a SCI for new transmission and there is a Sidelink process associated with {Source ID, Destination ID, casttype and Sidelink process ID} in this SCI, RX UE may incorrectly perform soft combining.
Proposal 4: Clarify that when UE receives a SCI for new transmission and there is a Sidelink process associated with {Source ID, Destination ID, casttype and Sidelink process ID} in this SCI, UE not only needs to consider the associated Sidelink process as unoccupied, but also needs to release the association between the associated Sidelink process and {Source ID, Destination ID, casttype and Sidelink process ID}.
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Annex A	 Text proposals on TS 38.321
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[bookmark: _Toc52796500][bookmark: _Toc12569243][bookmark: _Toc37296265][bookmark: _Toc46490396][bookmark: _Toc52752091]5.12	MAC Reset
If a reset of the MAC entity is requested by upper layers, the MAC entity shall:
1>	initialize Bj for each logical channel to zero;
1>	stop (if running) all timers;
1>	consider all timeAlignmentTimers as expired and perform the corresponding actions in clause 5.2;
1>	set the NDIs for all uplink HARQ processes to the value 0;
1>	sets the NDIs for all HARQ process IDs to the value 0 for monitoring PDCCH in Sidelink resource allocation mode 1;
1>	stop, if any, ongoing RACH procedure;
1>	discard explicitly signalled contention-free Random Access Resources for 4-step RA type and 2-step RA type, if any;
1>	flush Msg3 buffer;
1>	flush MSGA buffer;
1>	cancel, if any, triggered Scheduling Request procedure;
1>	cancel, if any, triggered Buffer Status Reporting procedure;
1>	cancel, if any, triggered Power Headroom Reporting procedure;
1>	cancel, if any, triggered consistent LBT failure;
1>	cancel, if any, triggered BFR;
1>	cancel, if any, triggered Sidelink Buffer Status Reporting procedure;
1>	flush the soft buffers for all DL HARQ processes;
1>	for each DL HARQ process, consider the next received transmission for a TB as the very first transmission;
1>	release, if any, Temporary C-RNTI;
1>	reset all BFI_COUNTERs;
1>	reset all LBT_COUNTERs.
If a Sidelink specific reset of the MAC entity is requested for a PC5-RRC connection by upper layers, the MAC entity shall:
1>	consider all Sidelink processes for all TB(s) associated to the PC5-RRC connection as unoccupied;
1>	release the association between all Sidelink processes for all TB(s) associated to the PC5-RRC connection and Sidelink identification information and Sidelink process ID;
1>	flush the soft buffers for all Sidelink processes for all TB(s) associated to the PC5-RRC connection;
1>	cancel, if any, triggered Scheduling Request procedure only associated to the PC5-RRC connection;
1>	cancel, if any, triggered Sidelink Buffer Status Reporting procedure only associated to the PC5-RRC connection.

[bookmark: _Toc52796553]5.22.2.2	Sidelink HARQ operation
[bookmark: _Toc52796554]5.22.2.2.1	Sidelink HARQ Entity
There is at most one Sidelink HARQ Entity at the MAC entity for reception of the SL-SCH, which maintains a number of parallel Sidelink processes.
Each Sidelink process is associated with SCI in which the MAC entity is interested. This interest is determined by the Sidelink identification information of the SCI. The Sidelink HARQ Entity directs Sidelink transmission information and associated TBs received on the SL-SCH to the corresponding Sidelink processes.
The number of Receiving Sidelink processes associated with the Sidelink HARQ Entity is defined in TS 38.306 [5].
For each PSSCH duration, the Sidelink HARQ Entity shall:
1>	for each SCI valid for this PSSCH duration:
2>	if the NDI has been toggled compared to the value of the previous received transmission corresponding to the Sidelink identification information and the Sidelink process ID of the SCI or this is the very first received transmission for the pair of the Sidelink identification information and the Sidelink process ID Destination Layer-1 ID and the Source Layer-1 ID of the SCI:
3>	if there is a Sidelink process associated with the Sidelink identification information and the Sidelink process ID of the SCI:
4>	consider the Sidelink process as unoccupied;
4>	release the association between the Sidelink process and Sidelink identification information and Sidelink process ID;
4>	flush the soft buffer for the Sidelink process.
3>	allocate the TB received from the physical layer and the associated Sidelink identification information and Sidelink process ID to an unoccupied Sidelink process;
3>	associate the Sidelink process with the Sidelink identification information and the Sidelink process ID of this SCI and consider this transmission to be a new transmission.
NOTE:	When a new TB arrives, the Sidelink HARQ Entity allocates the TB to any unoccupied Sidelink process. If there is no unoccupied Sidelink process in the Sidelink HARQ entity, how to manage receiving Sidelink processes is up to UE implementation.
1>	for each Sidelink process:
2>	if the NDI has been not toggled compared to the value of the previous received transmission corresponding to the Sidelink identification information and the Sidelink process ID of the SCI for the Sidelink process according to its associated SCI:
3>	allocate the TB received from the physical layer to the Sidelink process and consider this transmission to be a retransmission.
[bookmark: _Toc52796555]5.22.2.2.2	Sidelink process
For each PSSCH duration where a transmission takes place for the Sidelink process, one TB and the associated HARQ information is received from the Sidelink HARQ Entity.
For each received TB and associated Sidelink transmission information, the Sidelink process shall:
1>	if this is a new transmission:
2>	attempt to decode the received data.
1>	else if this is a retransmission:
2>	if the data for this TB has not yet been successfully decoded:
3>	instruct the physical layer to combine the received data with the data currently in the soft buffer for this TB and attempt to decode the combined data.
1>	if the data which the MAC entity attempted to decode was successfully decoded for this TB; or
1>	if the data for this TB was successfully decoded before:
2>	if this is the first successful decoding of the data for this TB:
3>	if this TB is associated to unicast, the DST field of the decoded MAC PDU subheader is equal to the 8 MSB of any of the Source Layer-2 ID(s) of the UE for which the 16 LSB are equal to the Destination ID in the corresponding SCI, and the SRC field of the decoded MAC PDU subheader is equal to the 16 MSB of any of the Destination Layer-2 ID(s) of the UE for which the 8 LSB are equal to the Source ID in the corresponding SCI; or
3>	if this TB is associated to groupcast or broadcast and the DST field of the decoded MAC PDU subheader is equal to the 8 MSB of any of the Destination Layer-2 ID(s) of the UE for which the 16 LSB are equal to the Destination ID in the corresponding SCI:
4>	deliver the decoded MAC PDU to the disassembly and demultiplexing entity;
2>	consider the Sidelink process as unoccupied.;
2>	release the association between the Sidelink process and Sidelink identification information and Sidelink process ID.
1>	else:
2>	instruct the physical layer to replace the data in the soft buffer for this TB with the data which the MAC entity attempted to decode.
1>	if HARQ feedback is enabled by the SCI:
2>	if negative-only acknowledgement indicated by the SCI according to clause 8.4.1 of TS 38.212 [9]:
3>	if UE's location information is available and distance beteween UE's location and the central location of the nearest zone indicated by the Zone_id in the SCI is smaller or equal to the communication range requirement in the SCI; or
3>	if UE's location information is not available:
4>	if the data which the MAC entity attempted to decode was not successfully decoded for this TB and the data for this TB was not successfully decoded before:
5>	instruct the physical layer to generate a negative acknowledgement of the data in this TB.
2>	if negative-positive acknowledgement is indicated by the SCI according to clause 8.4.1 of TS 38.212 [9]:
3>	if the data which the MAC entity attempted to decode was successfully decoded for this TB or the data for this TB was successfully decoded before:
4>	instruct the physical layer to generate a positive acknowledgement of the data in this TB.
3>	else:
4>	instruct the physical layer to generate a negative acknowledgement of the data in this TB.
	END OF TP
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