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1. [bookmark: _GoBack] Introduction
RAN2 Rel-18 positioning WI is completed. This discussion paper discusses some remaining issues on SL positioning and BW aggregation open issues in MAC layer.
2.  Discussion
 SL issues
Number of parallel processes
RAN1’s LS R1-2401552[1] indicates the maximum number of parallel SL-PRS transmission on SL-PRS shared and/or dedicated pool should be RAN2’s decision:
	· Question 1a (RAN2): 
· On the maximum number of parallel SL-PRS transmission
· What is the maximum total number of parallel SL-PRS transmission on SL-PRS shared/dedicated resource pool?
· RAN1’s response: 
· While the interpretation intended by RAN2 for “parallel SL PRS transmission” is not fully clear, RAN1 understands that it is referring to the number of processes similar to the number of SL processes associated with a SL HARQ entity for SL communications. There is no concept of parallel SL PRS transmission processes defined/used in RAN1 and such a concept is expected to be transparent to RAN1 specifications. Accordingly, the maximum total number of parallel SL PRS transmission in a shared/dedicated SL PRS resource pool can be up to RAN2. 

· Question 1b (RAN2): 
· On the maximum number of parallel SL-PRS transmission
· What is the maximum number of parallel SL-PRS transmission supported on a SL-PRS shared resource pool and SL-PRS dedicated resource pool, respectively?
· RAN1’s response: 
· Following from the response to the first question, the maximum number of parallel SL PRS transmission in a shared/dedicated SL PRS resource pool respectively can be up to RAN2. 


So RAN2 is responsible to discuss the maximum number of parallel process for SL positioning. In legacy, the Tx UE can use up to 16 SL processes to transmit SL data, in which up to 4 SL processes are used for mode 2. Each SL process associates with a grant (selected grant for mode 2, configured grant for CG, dynamic grant for DG). This allows parallel processes for SL data transmission so that larger amount sidelink service will be well accommodated. When SL-PRS and SL data performs joint transmission in the shared pool, we think MAC spec should also specify the following:
· the maximum number of SL processes that a UE can perform SL-PRS transmission within the 16 SL processes, the candidate value can be {2,4,6,8,12,16};
· the maximum number of SL processes that a UE can perform SL-PRS transmission using scheme 2 within the 4 mode 2 SL processes, the candidate value can be {1,2}.
Proposal 1: In shared pool, specify:
· The maximum number of parallel SL processes that a UE can use to perform SL-PRS transmission, the candidate value can be {2,4,6,8,12,16};
· The maximum number of parallel SL processes that a UE can use to perform SL-PRS transmission using scheme 2, the candidate value can be {1,2,4}.
For dedicated pool, we think it is not enough to only have one process since there exists scenarios that some UEs are designed to mostly perform SL positioning (i.e., transmitting and receiving SL-PRS) in its life time, such as RSUs for positioning. Such kind of scenario requires pretty high demand of SL-PRS transmission, and NW may mostly configure dedicate pool to this kind of UE. Only a single process for transmitting SL-PRS in dedicate pool may lead to frequent positioning failure. So the maximum number of parallel processes that a Tx UE can use for dedicated pool should be larger than 1. 
Since scheme 2 requires Tx UE’s MAC layer to perform resource selection, scheme 2 has additional UE impact compared with scheme 1, so a UE is cannot support using scheme 2 in all the parallel processes. Therefore for dedicated pool, the maximum number of the parallel processes in scheme 2 should be also be specified, as legacy.
Proposal 2: In dedicated pool, specify:
· The maximum number of parallel SL-PRS transmission for dedicated pool, the candidate value can be {2,4,6,8,12,16};
· The maximum number of parallel SL-PRS transmission for dedicated pool using scheme 2, the candidate value can be {1,2,4}.
In addition, we think it is not necessary to define the total maximum number of parallel SL-PRS transmission on shared pool and dedicated pool, since it is corner case that a UE choose shared pool and dedicated pool to transmit SL-PRS simultaneously. 
Proposal 3: Do not define the total maximum number of parallel SL-PRS transmission on shared pool and dedicated pool.
An example TP of 38.321-i10[2] is given as follow:
	[bookmark: _Toc52796538][bookmark: _Toc12569234][bookmark: _Toc37296252][bookmark: _Toc46490381][bookmark: _Toc52752076][bookmark: _Toc155999714]5.22.1.3.1	Sidelink HARQ Entity
The MAC entity is configured by upper layers to transmit using pool(s) of resources on one or more carriers as indicated in clause 5.8.8 of TS 38.331 [5]. For each carrier, the MAC entity includes at most one Sidelink HARQ entity for transmission on SL-SCH, which maintains a number of parallel Sidelink processes.
The maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity is 16. A sidelink process may be configured for transmissions of multiple MAC PDUs. For transmissions of multiple MAC PDUs with Sidelink resource allocation mode 2, the maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity is 4.
The maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity for SL-PRS transmission in shared pool is 16. A sidelink process may be configured for transmissions of multiple SL-PRS transmissions and/or MAC PDUs. For transmissions of multiple SL-PRS transmissions and/or MAC PDUs with SL-PRS resource allocation scheme 2, the maximum number of parallel transmitting Sidelink processes associated with the Sidelink HARQ Entity is 4.
The maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity for SL-PRS transmission in dedicated pool is 16. A sidelink process may be configured for transmissions of multiple SL-PRS transmissions. For transmissions of multiple SL-PRS transmissions with SL-PRS resource allocation scheme 2, the maximum number of parallel transmitting Sidelink processes associated with the Sidelink HARQ Entity is 4.



Issue in shared pool
RAN1’s LS R1-2401552 provides answer on whether to transmit SL PRS when SL data is positively acknowledged:
	· Question 2 (RAN2): 
· When SL-PRS is transmitted on a SL-PRS shared resource pool where PSFCH is configured, if the associated PSSCH transmission is positively acknowledged, should the UE continue to perform SL-PRS retransmission?
· RAN1’s response: 
· Since there is no notion of Layer 1 feedback in response to SL PRS transmission, a positive acknowledgement for an associated PSSCH may not be interpreted to indicate successful reception of SL PRS (see RAN1 conclusion from RAN1 #113 below). Accordingly, a Tx UE may continue to perform SL PRS retransmissions if it has been provided with multiple resources for (re-)transmission by the MAC layer, subject to any restrictions on the maximum number of retransmissions. 
	Conclusion
Do not support ACK/NACK feedback for SL-PRS or lower-layer feedback-based retransmissions in Release 18.





That means SL-PRS retransmission is independent from SL data ACK/NACK. With this understanding, the corresponding TP is provided as follows:
	TS38.321
5.22.1.1	SL Grant reception and SCI transmission
1>	if a selected sidelink grant is available for retransmission(s) of a MAC PDU which has been positively acknowledged as specified in clause 5.22.1.3.3, except a positive acknowledgement to Multi-consecutive slots transmission (i.e., multiple TBs case) of the MAC PDU and there is remaining slot(s) for this MAC PDU:
2>	clear the PSCCH duration(s) and PSSCH duration(s) corresponding to retransmission(s) of the MAC PDU from the selected sidelink grant.
1> If a selected sidelink grant is available for retransmission(s) of a SL-PRS transmission and the associated PSSCH transmission, and the associated PSSCH transmission has been positively acknowledged:
2> keep the SL-PRS retransmission till the configured retransmission number.
NOTE 3C:	How the MAC entity determines the remaining PDB of SL data is left to UE implementation.


Proposal 4: Adopt the corresponding TP for continuous SL-PRS retransmission in shared pool when SL data is positively acknowledged.

 BW aggregation issues
In RAN2#125[3], the following agreement is achieved:
	Agreement:
For activation/deactivation of SP positioning SRS with multiple carrier indications, design a new MAC CE for activation/deactivation of SP positioning SRS across multiple carriers.


In RRC CONNECTED, there can be maximum 32 linkage combinations configured by RRC signaling, wherein in each linage combination, there can be up to 3 carriers to be linked. In RRC INACTIVE, there can be maximum 16 such linkage combinations. So the MAC CE can be designed as follows:
[image: BW mancce]
Figure 1. example of SP Positioning SRS Aggregation Activation/Deactivation MAC CE
Linage combination: 5 bits, indicates one of the linage combination from RRC configuration.
Aggregation indication: 2 bits, indicates the aggregation status of SP SRS for positioning in the indicated linkage combination: 
· Value 00 indicates to activate/deactivate the two aggregated SRS resource sets according to Positioning SRS Resource Set ID and 2-carrier RRC linkage; 
· Value 01 indicates UE to activate/deactivate the aggregated SRS resource sets of the first two continuous carriers in the three linked carriers configured by RRC; 
· value 10 indicates UE to activate/deactivate the aggregated SRS resource sets of the last two continuous carriers in the three linked carriers configured by RRC; 
· value 11 indicates UE to activate/deactivate the aggregated SRS resource sets of three linked continuous carriers configured by RRC.
The other field can be same as SP Positioning SRS Activation/Deactivation MAC CE as specified in TS38.321 6.1.3.36.
Proposal 5: Introduce a new MAC CE to indicate activation or deactivation of a SP SRS bandwidth aggregation:
· The new MAC CE has an Aggregation Indication field with the size of 2 bits;
· The new MAC CE has a Linage combination field with the size of 5 bits.

3.  Conclusion
In this contribution, we propose the following observation and proposals:
Proposal 1: In shared pool, specify:
· The maximum number of parallel SL processes that a UE can use to perform SL-PRS transmission, the candidate value can be {2,4,6,8,12,16};
· The maximum number of parallel SL processes that a UE can use to perform SL-PRS transmission using scheme 2, the candidate value can be {1,2,4}.
Proposal 2: In dedicated pool, specify:
· The maximum number of parallel SL-PRS transmission for dedicated pool, the candidate value can be {2,4,6,8,12,16};
· The maximum number of parallel SL-PRS transmission for dedicated pool using scheme 2, the candidate value can be {1,2,4}.
Proposal 3: Do not define the total maximum number of parallel SL-PRS transmission on shared pool and dedicated pool.
Proposal 4: Adopt the corresponding TP for continuous SL-PRS retransmission in shared pool when SL data is positively acknowledged.

Proposal 5: Introduce a new MAC CE to indicate activation or deactivation of a SP SRS bandwidth aggregation:
· The new MAC CE has an Aggregation Indication field with the size of 2 bits;
· The new MAC CE has a Linage combination field with the size of 5 bits.
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