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1. Introduction
In the last RAN2 meeting, the support for multiple transmissions are discussed and reached the following working assumption:
	[bookmark: OLE_LINK8]Working assumption:
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Multiple transmissions within overlapping SC periods to different destination IDs are allowed subject to SC-FDM constraint.  FFS on how this is achieved and implications for Mode 1 and Mode 2.


In this contribution, we will first clarify the multiple transmissions scenarios and then discuss what specification efforts are needed.
2. Discussion
2.1. Multiple transmission scenarios clarification
There are four multiple transmission scenarios, listed in the following Table-1:
                                                 Table-1. Multiple transmission scenarios
	Scenario
	Description

	1
	Multiple transmissions within overlapping SC periods to different destination IDs

	2
	Multiple transmissions within one SC period to different destination IDs

	3
	Multiple transmissions within overlapping SC periods to the one destination ID

	4
	Multiple transmissions within one SC period to the one destination ID



In Rel-12, at most four transmission pools are defined, but Rel-12 prose UE only use the first pool configured and there is no need to transmit to multiple destination IDs in one resource pool. Thus in Rel-12, it is decided there is only one transmission is allowed in one SC period.
In Rel-13, since the introduction of PPPP and UE-NW relay, the requirement is changed. Especially for the UE-NW relay scenario, if only one transmission is allowed in one or overlapping SC period, the latency requirement for public safety traffic cannot be satisfied. Thus it is suggested to allow multiple transmissions within one or overlapping SC period.
Proposal 1: Confirm that multiple transmissions within one or overlapping SC periods to different destination IDs should be supported.

Since one PPPP can be associated with multiple resource pools, thus multiple transmissions within overlapping SC period to one destination ID should be allowed.
Proposal 2: Confirm that multiple transmissions within overlapping SC periods to one destination IDs should be supported.

Although the main traffic type of public safety is VOIP which consumes only limited resource. But for the near further, many other traffic types may be introduced, e.g. real video and so on. It means for one destination, there may be a large amount of data needs to be transmitted in one SC period. In order to ensure the large amount of data can be transmitted in one SC period, there are two options: using one sidelink grant with more resource, or using multiple sidelink grants and each with limited resource. Comparing with the first option, there is no advantages for the second one because it will bring more scheduling information overhead and introduce additional delay.  According the above analysis, it had better not allow multiple transmissions within one SC periods to one destination ID.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 3: Confirm that multiple transmissions within one SC periods to one destination ID do not need to be supported.

2.2. Multiple transmission impacts on specification
If the above scenarios all need to be supported, their impacts on specification can be analyzed from the following two aspects: 
1) Resource allocation
For Mode1 resource allocation, how to send the sidelink grants for multiple transmissions should be discussed. Since it is obvious the sidelink grants for different SC period should be sent separately, it only need to be discussed how to send the sidelink grant for multiple transmissions within one SC period. There are two alternatives:
· Alt 1：The sidelink grants regarding to the multiple transmissions are scheduled together by one PDCCH.
· Alt 2：The sidelink grants regarding to the multiple transmissions are scheduled by separate PDCCH.
According to [1], DCI format 5 is used for scheduling the PSCCH. It only contains the PSCCH resource configuration regarding to only one SCI format 0 which is only corresponding to one sidelink grant. If Alt1 is adopted, it will impact RAN1and will bring backward compatible issue. In order to simplify the specification effort, Alt2 is more attractive.
Proposal 4：For Mode1 resource allocation, the sidelink grants for multiple transmissions within one or overlapping SC periods should be scheduled individually.

In Rel-12, the newly received sidelink grant will overwrite the previously received sidelink grant in the same SC period. Since as proposed in Proposal 1 to Proposal 3, it is obvious that the new received sidelink grant can only overwrite the previously received sidelink grant in one SC period regarding to the same destination ID.
Proposal 5: For Mode 1 resource allocation, it should clarify that the new received sidelink grant should only overwrite the previously received sidelink grant regarding to the same destination ID in one SC period.

[bookmark: OLE_LINK7][bookmark: OLE_LINK9]Once UE receives multiple sidelink grants within one SC period, since there is no destination information in the sidelink grant, how the reception UE uses these sidelink grants should be discussed. One reasonable way is that the UE should serve each ProSe destination based on the decreasing order of their highest priority logical channel with data available. 
Proposal 6: When the UE receives multiple sidelink grants within one SC period, it should serve each ProSe destination based on the decreasing order of their highest priority logical channel with data available.

2) HARQ process maintenance
The sidelink HARQ process maintenance procedure in MAC spec is as below:
	[bookmark: _Toc414969640]5.14.1.2.1	Sidelink HARQ Entity
There is one Sidelink HARQ Entity at the MAC entity for transmission on SL-SCH, which maintains one Sidelink process.
For each subframe of the SL-SCH the Sidelink HARQ Entity shall:
-	if a sidelink grant has been indicated for the Sidelink process and there is SL data available for transmission:
-	obtain the MAC PDU from the “Multiplexing and assembly” entity;
-	deliver the MAC PDU and the sidelink grant and the HARQ information to the Sidelink process;
-	instruct the Sidelink process to trigger a new transmission.
-	else, if this subframe corresponds to retransmission opportunity for the Sidelink process:
-	instruct the Sidelink process to trigger a retransmission.
NOTE:	The resources for retransmission opportunities are specified in subclause 14.2.1 of [2].



If multiple transmissions to different destination IDs within overlapping or one SC period, one sidelink HARQ entity supporting parallel sidelink HARQ processes should be supported. The number of supported parallel HARQ process should be discussed. In legacy Rel-8, the number of parallel sidelink HARQ process is discussed in RAN1, and the corresponding parallel HARQ maintenance procedure should be specified in MAC spec.
Proposal 7：Send LS to RAN1 to ask how many parallel HARQ process can be supported.
Proposal 8：The parallel sidelink HARQ process maintenance procedure should be specified in MAC spec.
3. Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Confirm that multiple transmissions within one or overlapping SC periods to different destination IDs should be supported.
Proposal 2: Confirm that multiple transmissions within overlapping SC periods to one destination IDs should be supported.
Proposal 3: Confirm that multiple transmissions within one SC periods to one destination ID do not need to be supported.
Proposal 4：For Mode1 resource allocation, the sidelink grants for multiple transmissions within one or overlapping SC periods should be scheduled individually.
Proposal 5: For Mode 1 resource allocation, it should clarify that the new received sidelink grant should only overwrite the previously received sidelink grant regarding to the same destination ID in one SC period.
Proposal 6: When the UE receives multiple sidelink grants within one SC period, it should serve each ProSe destination based on the decreasing order of their highest priority logical channel with data available.
Proposal 7：Send LS to RAN1 to ask how many parallel HARQ process can be supported.
Proposal 8：The parallel sidelink HARQ process maintenance procedure should be specified in MAC spec.
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