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Introduction
In RAN1-84bis the following agreement and working assumption were made for SPS,
Agreement:
· For SPS of V2V traffic for mode-1 SPS on PC5:
· The eNB may configure multiple SPS configurations for a given UE
· At least SPS-configuration-specific MCS (if MCS is part of the SPS-configuration) and SPS-configuration-specific periodicity can be configured
· FFS if/which other SPS parameters can differ across the SPS-configurations
· The eNB can dynamically trigger/release the different SPS-configurations by use of (E)PDCCH
· Details of the trigger/release are FFS
· Working assumption: The UE can indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration
· FFS any details of the signaling protocol
· FFS whether eNB acknowledgment of the UE indication is needed

In RAN1-85 it was agreed to support cross-carrier scheduling for sidelink SPS in Mode 1,
Agreements:
· Support cross carrier scheduling for sidelink SPS and dynamic scheduling for V2V with mode-1
· PC5-based V2V design will support the multiple-operator scenario but not be optimized for it.
· Details FFS, e.g.,
· How to handle timing difference between eNB timing and PC5 timing, when it exists
· PC5 resource partitioning among multiple operators
· Resource coordination across operators is out of 3GPP scope

In this contribution we discuss the contents of DL control information in Mode 1 (eNB scheduled) for the purpose of resource allocation and to trigger/release different SPS configurations.
Discussion
In R12 sidelink operation operating in eNB scheduled mode, BSR is transmitted by the UE to the eNB. The eNB then issues PC5 resource allocations for PSCCH and PSSCH using the (e)PDCCH DCI F5 scrambled with a SL-RNTI. The R12 DCI format 5 contains some fields which directly map into SCI format 0. Other essential information for a UE operating in Mode 1 are obtained through RRC, i.e. MCS. The R12 DCI F5 contains 6 bit PSCCH resource assignment, 1 bit TPC, 1 bit frequency hopping flag, 5-13 bits resource block assignment and hopping resource allocation and a 7 bit time resource pattern field.
We think that the above described principle of R12 sidelink operation in Mode 1 fundamentally still applies in the context of R14 V2V operation. However, the presence of multiple SPS and the possibility of multi-carrier scheduling will entail changes to the R14 DCI format. In our view, the use of time resource patterns should be adopted to the context of R14 V2V in the sense that subband based allocations are used. Therefore, significant changes can be expected when comparing the existing R12 DCI F5 with the new R14 V2V DL control information format.
Another important consideration is that unlike the new R14 SCI format, the R14 DCI will need to operate using the same payload as the existing DCI F5. This is both in order to preserve existing DL link budgets in the Uu component of V2V and in order to keep UE blind decoding complexity the same. 37 bits are available in the payload.
Proposal 1:
The R14 V2V SPS sidelink grant DCI uses the same payload size as the R12/R14 sidelink grant.
In order to properly dimension R14 DCI to support a meaningful, but not unnecessarily high number of concurrent SPS configurations, it is useful to first consider V2V traffic characteristics. V2V traffic is semi-periodic and will see some variation in periodicity and message size, i.e. a function of UE speed. If 2 possible message sizes of around 200 and 300 bytes are supported, for 4 selected message periodicities of around 0,1, 0,2, 0,5 and 1 sec respectively, multiple concurrent SPS patterns with a 100 ms time-staggered offset are needed for each of these to meet the 100 ms latency requirement. This results in at least 36 SPS configurations to be supported, or max 6 bit index based signaling. An SPS configuration may include a set of valid MCSs for the transmitting UE and other related parameters.
Proposal 2:
Up to 64 different SPS configuration are defined. Each corresponds to a particular combination of payload size (200 vs. 300 bytes), allocation periodicity (80, 160, 320, 640 ms), a time-staggered starting offset with granularity 80 ms and may include an SPS configuration specific MCS set.
Prior to the eNB issuing an SPS activation, it is necessary that the UE reports to eNB what kind of traffic it will need to transmit. If the UE were to identify one particular SPS configuration necessary for its next V2V message every time, the resulting UL overhead would quickly become prohibitive. It should also be remembered that instantaneous arrival of higher priority V2V messages in the UE buffer may result in the need to transmit these messages earlier, i.e. an ongoing resource allocation procedure may become obsolete.
In consequence, we think that RNTI-based activation of a single pre-configured SPS is not a good design choice. It should be possible for the eNB to activate multiple SPS configurations simultaneously. It is clear that explicit signaling is required. Up to 14 concurrent SPS processes can be activated simultaneously by the eNB using a bitmap approach under the constraint that the overall payload size of the R14 DCI activation command should align with the R12 DCI F5 sidelink grant.
Proposal 3:
Up to 14 concurrent SPS processes can be activated simultaneously by the eNB using a bitmap in the R14 sidelink grant DCI format. A particular SPS process is configured through RRC and is selected from the set of 64 different SPS configurations.
A reliable activation / de-activation mechanism is important to prevent V2V UEs from interfering sidelink resources. It is one possibility to allow for cumulative updates to activated SPS processes, i.e. subsequently received activation commands activate additional SPS processes in addition to already activated SPS processes. We think however that such an approach is error-prone. Therefore, we recommend to adopt the principle applied in R12/R13 for DCI F5 sidelink grants that once received, it supersedes all previously received grants (for that particular transmission pool) also for SPS.
Proposal 4:
An SPS activation command decoded by the UE implicitly de-activates all other SPS processes not indicated by the received SPS activation command.
Based on the principle that the SPS periodicity defines the repeating period of PSCCH and PSSCH resources assigned on transmission pools defined in a given period, we propose the following contents for the R14 V2V sidelink grant DCI format (Table 1).


[bookmark: _GoBack]Table 1: R14 DCI contents
	Information field
	Definition
	Field size (bits)
	Note

	PSCCH resource assignment
	Indicates resources for transmitting of PSCCH
	6
	

	Carrier indicator
	Indicates the carrier for which the SL is valid in case of multi-carrier scheduling
	3
	

	PSSCH resource assignment
	Transmit resource allocation pattern for PSSCH in time / frequency
	Max 14
	Size determined by RB width of PSSCH allocation subband and number of re-transmissions

	SPS process activation
	Bitmap with 1 bit for each RRC configured RRC process in sequential order
	Max 14
	



Conclusion
In this contribution we discuss the contents of DL control information in eNB scheduled (Mode 1) resource allocation for the purpose of triggering/releasing different SPS configurations, i.e. the R14 V2V SPS activation command.
In summary, we recommend to adopt the following proposals:
Proposal 1:
The R14 V2V SPS sidelink grant DCI uses the same payload size as the R12/R14 sidelink grant.
Proposal 2:
Up to 64 different SPS configuration are defined. Each corresponds to a particular combination of payload size (200 vs. 300 bytes), allocation periodicity (80, 160, 320, 640 ms), a time-staggered starting offset with granularity 80 ms and may include an SPS configuration specific MCS set.
Proposal 3:
Up to 14 concurrent SPS processes can be activated simultaneously by the eNB using a bitmap in the R14 sidelink grant DCI format. A particular SPS process is configured through RRC and is selected from the set of 64 different SPS configurations.
Proposal 4:
An SPS activation command decoded by the UE implicitly de-activates all other SPS processes not indicated by the received SPS activation command.
Proposal 5:
Adopt the contents of Table 1 for the R14 DCI format in Mode 1.
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