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1. Introduction
RAN aspects for signaling to/from eNB for V2V operation were discussed in RAN1#84bis and the following agreements were reached with regard to sidelink semi-persistent scheduling [1]: 
[bookmark: _GoBack]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
This contribution discusses on the remaining issues on the sidelink semi-persistent scheduling, especially on the multiple SPS configuration and the signaling details.

2. Discussion
2.1. Multiple SPS configuration
For SPS of V2V traffic for mode-1 SPS on PC5, the eNB may configure multiple SPS configurations for a given UE [1] and the parameters for each configuration can be pre-defined via higher layer signaling. For example, the SPS offset can be differentiated according to the SPS configuration and the exact mapping between the configuration index and the SPS offset value can be defined by RRC signaling.
The UE can request the desired SPS configuration and the eNB may activate the SPS configuration according to the UE’s request. The configuration index can be conveyed in the SPS trigger message (e.g., (E)PDCCH) in order to confirm the desired configuration. When the UE can operate only one SPS configuration at a time, the index of the SPS configuration can be converted to some bits (e.g., In the presence of 8 configuration, 3bit indication is possible.) and carried in an SPS trigger message. On the other hand, when the UE can operate multiple SPS configurations simultaneously, the indices of the multiple (activated and/or to be activated) SPS configurations can be expressed as a bitmap (e.g., In the presence of 8 configuration, 8bit bitmap indication is possible.) and carried in an SPS trigger message.
If the eNB is not monitoring the sidelink messages after the SPS trigger or release of sidelink SPS configuration, the eNB cannot be convinced that the UE actually transmits the SPS messages or stops the transmission. Therefore, the UE should transmit the A/N feedback about whether the sidelink SPS trigger / release message is received correctly.

Proposal: The UE should transmit the A/N feedback after receiving the (E)PDCCH message for  SPS trigger / release.

2.2. (E)PDCCH for sidelink SPS
Each UE can be configured with multiple SPS configurations which can be distinguished from a UE aspect. If each configuration is assigned to a specific RNTI (e.g. SL SPS-C-RNTI 0, SL SPS-C-RNTI 1, …), it may require excessive number of RNTI and the UE shall have to perform large number of blind decoding only for the detection of the SPS trigger / release message. Thus, it can be preferred to use the common RNTI for all the SPS trigger / release messages of a UE and place a field which indicates the SPS configuration in a certain area of the (E)PDCCH for SPS trigger / release of sidelink SPS. LTE Rel 12/13  DCI format (e.g., DCI format 5) can be used for sidelink SPS trigger / release and the contents of the DCI format 5 are as follows [2]:

- Resource for PSCCH – 6 bits as defined in section 14.2.1 of [3] 
- TPC command for PSCCH and PSSCH – 1 bit as defined in sections 14.2.1 and 14.1.1 of [3]
- SCI format 0 fields according to 5.4.3.1.1:
- Frequency hopping flag (1 bit)
- Resource block assignment and hopping resource allocation (5~13 bits depending on the bandwidth)
- Time resource pattern (7 bits)

If the number of information bits in DCI format 5 mapped onto a given search space is less than the payload size of format 0 for scheduling the same serving cell, zeros shall be appended to DCI format 5 until the payload size equals that of format 0 including any padding bits appended to format 0 [2]. If the SPS configuration index should be indicated for the transmission of (E)PDCCH for SPS trigger / release, some zero padding bits (e.g., 3 bits) described above can be replaced as ‘SPS configuration’ field. The SPS configuration field can be also expressed as a bitmap format which may be appropriate to indicate the simultaneous operation of multiple SPS configuration. SPS activation/release can be explicitly indicated or implicitly indicated by predetermined rule as shown in [3]. For SPS release, as the actual SPS data transmission does not occur, the values for the DCI fields related to resource allocation (e.g., the MCS, RV and resource block assignment, …) are no longer necessary and these can be set to some insignificant sequences (e.g., set to all ‘0’s).
Table 1 summarizes the components of sidelink SPS format comparing with other DCI formats.

Table 1. DCI format for sidelink SPS 
	DCI field
	DCI format 0
	DCI format 5
	DCI format 5
for sidelink SPS

	CIF
	0~3
	
	

	Format 0/1A differentiation
	1
	
	

	Freq. Hopping Flag
	1
	1
	1

	RB assign
	5~13
	5~13
	5~13

	MCS & RV
	5
	
	

	NDI
	1
	
	

	TPC
	2
	1
	1

	CS for DMRS
	3
	
	

	CSI req
	1~2
	
	

	SRS req
	0~1
	
	

	RAT
	1
	
	

	SA resource
	
	6
	6

	T-RPT
	
	7
	7

	SPS configuration
	
	
	3

	SPS activation/release
	
	
	1

	Total size
	20~33 bits
	20~28 bits
	24~32 bits


For scheduling of eNB indicated sidelink V2V (including SPS), according to the dependency of location between SA and data, the amount of DCI bits of the associated DCI field can be saved or other information can be filled alternatively. When SPS data is transmitted according to the T-RPT pattern, the T-RPT field, frequency hopping flag field can be utilized. However, if every SPS (re)transmission follows the associated DCI, T-RPT field may not be necessary. If T-RPT is not used, frequency hopping flag is also not necessary. 
When the time gap between SA transmission can be indicated by eNB. In addition, if SA can indicate the starting point of the frequency allocation of data, the resource block assignment field in DCI should only inform the end RB of the data. Then, the resource block assignment field in Table 2 can be reduced to 3~7 bits. Similarly, by subchannelization of data region, more DCI bits can be saved. For example, by dividing the data region into 10 subchannels, the resource block assignment field is reduced to only 4bits. These are summarized in Table 2. 

Table 2. Modification of DCI format 5 for sidelink SPS
	DCI field for DCI format 5 for sidelink SPS
	No modification
	No T-RPT
	No T-RPT, RB assign indicates only end RB of data
	No T-RPT, RB assign indicates subch. index (e.g. 10 subchannels))

	Freq. Hopping Flag
	1
	0
	0
	0

	RB assign
	5~13
	5~13
	3~7
	4

	TPC
	1
	1
	1
	1

	SA resource
	6
	6
	6
	6

	T-RPT
	7
	0
	0
	0

	Time offset between SA and data
	0
	3
	3
	3

	SPS configuration
	3
	3
	3
	3

	Total size
	23~31
	18~26
	16~20
	17



Proposal: DCI format 5 can be used for (E)PDCCH for sidelink SPS trigger / release with some modification.
Proposal: The resource block assignment block field and T-RPT field for DCI format 5 can be shortened or even excluded according to the dependency of the time and frequency location between SA and Data.

3. Conclusion
This contribution discussed on the multiple SPS configuration and the signaling details. Our observations and proposals can be summarized as follows:

Proposal: The UE should transmit the A/N feedback after receiving the (E)PDCCH message for  SPS trigger / release.
Proposal: DCI format 5 can be used for (E)PDCCH for sidelink SPS trigger / release with some modification.
Proposal: The resource block assignment block field and T-RPT field for DCI format 5 can be shortened or even excluded according to the dependency of the time and frequency location between SA and Data.
______________________________________________________________________
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