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1. Introduction
RAN aspects for design of DCI for V2V / V2X were discussed in RAN1#86. The following agreements were reached with regard to sidelink SPS and V2X uplink SPS [1]: 
Agreement: 
· DCI for dynamic scheduling:
· At least the following fields are included in the DCI
· CIF (3 bits)
· Interpretation of CIF is (pre)configured. This (pre)configuration can be different from CIF for UL/DL.
· Lowest index of the sub-channel allocated to the initial trans mission
· SA content 
· Time gap between initial transmission and retransmission: [4] bits
· Frequency resource location of the initial transmission and retransmission: 8 bits
· FFS
· TPC
· The DCI length is the same as DCI format 0 configured for UL of the UE.
· An RNTI different from C-RNTI/SPS-RNTI is used.
· Time location of the initial transmission is the first subframe included in the resource pool on the V2V carrier that occurs after 4 ms from the DCI transmission subframe.
· Email discussion until 2nd September to finalise the above square-bracketed figure and FFS (Shailesh, Qualcomm)  [86-11]

SPS scheduling is postponed to V2X work item, e.g.: 
· For SPS, the following are included in the DCI in addition to the content of the DCI for dynamic scheduling:
· SPS configuration indicator 
· FFS whether this can indicate more than 1 SPS configuration
· SPS activation / release indicator

Agreements: 
· A SPS RNTI for V2X over Uu is necessary.
· FFS whether this SPS RNTI is specific to V2X or can be the same as the legacy SPS C-RNTI
· A DCI format 0 for V2X scrambled by the SPS RNTI for V2X is used to activate or update the SPS.
· Both explicit release and an implicit release mechanism for SPS over Uu are supported (details FFS).
· Explicit signaling from the UE to the eNB (ask RAN2 if they can design the appropriate signalling, e.g. using a MAC CE) can be used to indicate to the eNB when activation/update/release is desired.
· For activation, a “desirable time offset” (e.g. relative to SFN0) is included
· When the period is to be changed, the UE notifies the eNB with the new period
· Multiple SPS configurations can be active at the same time.
· An indicator(s) in DCI format 0 (e.g. SPS index or an indicator mapped to SPS index) is used to differentiate SPS configurations.
· FFS whether existing field(s) (e.g. TPC for PUSCH) is reused or a new field is added
· FFS whether each SPS configuration is always activated/released by a separate DCI or whether multiple SPS configurations can be activated or released by a single DCI.
· In the event of a resource conflict between SPS configurations, only one transmission can occur
· RAN1 leaves it up to RAN2 to determine any possible mechanism for resolving resource conflicts between SPS configurations

This contribution discusses on the remaining issues on the sidelink and uplink semi-persistent scheduling, especially on the multiple SPS configuration and SPS activation / release.

2. Discussion
2.1. DCI for sidelink dynamic scheduling
The result of the e-mail discussion on V2V DCI is as follows [2]:
-----------------------------------
Proposal: DCI X for all BW

Let k be the number of sub-channels configured on the resource pool of a sub-carrier

CIF :                                                             3 bits
Lowest index of sub-channel allocation      ceil(log2(k)) = 0 to 5 bits
Time gap between tx and retx                      4 bits
Frequency resource of initial and last tx     ceil(log2(k*(k+1)/2) = 0 to 8 bits

If the number of information bits in V2V DCI format mapped onto a given search space is less than the payload size of format 0 mapped onto the same search space, zeros shall be appended to V2V DCI format until the payload size equals that of format 0 including any padding bits appended to format 0.
-----------------------------------
For commonality of design of sidelink DCI, DCI for sidelink SPS can be considered to add some sidelink SPS specific fields onto the V2V DCI (for sidelink dynamic scheduling) described above. As the V2V DCI is designed including the CIF fields considering the cross carrier scheduling, the DCI format 0 to be referenced should also contain the CIF value (i.e. DCI format 0 for Rel. 10~). The difference of the size of DCI format 0 and V2V DCI is shown in Table 1 according to the bandwidth and it can be represented as ‘remaining bits’ for the DCI for sidelink SPS scheduling. The V2V DCI format is examined for both cases of adjacent and non-adjacent allocation between SA and data. The size of each fields and the (minimum) total size of DCI format 0 and V2V DCI are summarized in Appendix A. according to the bandwidth. From Table 1, it can be seen that at least 10 bits are guaranteed for sidelink SPS specific fields.

Table 1. size of each field and total size of DCI format 0
	
	1.4MHz
	3MHz
	5 MHz
	10 MHz 
	15 MHz
	20 MHz

	Total number of bits for DCI format 0
	22
	24
	24
	28
	29
	30

	Total number of bits for V2V DCI 
(SA-Data adjacent allocation case)
	7
	12
	14
	17
	18
	20

	Total number of bits for V2V DCI 
(SA-Data non-adjacent allocation case)
	7
	7
	12
	14
	17
	18

	Remaining bits
(SA-Data adjacent allocation case)
	15
	12
	10
	11
	11
	10

	Remaining bits
(SA-Data non-adjacent allocation case)
	15
	17
	12
	14
	13
	12



2.2. DCI for sidelink SPS scheduling
We proposed that the DCI for sidelink SPS scheduling can be associated with an RNTI different from that of dynamic scheduling from a UE aspect [3]. We also pointed that it may require excessive number of RNTIs for an eNB if each UE is configured with multiple SPS configuration and they are distinguished by using different RNTIs per SPS configuration. Thus, it is preferred for a UE to use one RNTI for the DCI for sidelink SPS regardless of the SPS configuration. As an alternative, it can be also considered as one option to use common RNTI and place a one bit indication field in remaining area of sidelink SPS DCI (and DCI for dynamic scheduling also) as mentioned in section 2.1 when there exist not enough available RNTIs to differentiate the DCIs for dynamic scheduling and sidelink SPS,.
When a DCI can activate multiple SPS configuration at a time, the transmission resource or timing of each configuration should be also distinguished by using proper signaling or DCI indication field to avoid the collision. One of the purpose of simultaneous activation of multiple SPS configuration might be reducing the transmission (or signaling overhead) of the SPS activation DCI. However, as mentioned above, it can cause the increase of the complexity and the overhead of the signaling on the contrary. Thus, it is preferred that the DCI activates only one SPS configuration at a time. 
In the previous meeting, it was agreed that multiple SPS configurations can be active at the same time and it is FFS whether each SPS configuration is always activated/released by a separate DCI or whether multiple SPS configurations can be activated or released by a single DCI [1]. In the companion contribution, we noted that each SPS configuration can be activated/released by a separate DCI [4]. Then, the SPS configuration field in DCI for sidelink SPS does not need to be extended to as a form of bitmap to represent the whole combination of SPS configurations. Then, the index of the SPS configuration can be converted to some bits (e.g., In the presence of 8 configuration, the SPS configuration field requires only 3 bits.) and carried in remaining area of sidelink SPS DCI mentioned in section 2.1. It needs to be also distinguished whether a sidelink SPS DCI is for activation or release of a certain SPS configuration. An indication field (e.g., 1 bit) can be placed in a remaining area of the sidelink SPS DCI. 
[bookmark: _GoBack]Proposal: The DCIs with different sidelink SPS configuration is associated with a common RNTI which is different from that of sidelink dynamic scheduling from a UE aspect.
Proposal: SPS configuration index and activation / release field can be used in the remaining area of sidelink SPS DCI.

2.3. DCI for uplink SPS scheduling
We proposed that the DCI for uplink SPS scheduling can be designed by reusing the DCI format 0 for LTE uplink SPS [5]. The DCI format 0 for LTE uplink SPS has some special fields for SPS activation or release [6]. When these fields are fully utilized for the DCI for V2X uplink SPS, we can consider the following alternatives to differentiate both of DCIs:
· Alt 1) To use different RNTIs between DCIs for LTE uplink SPS and V2X uplink SPS
· Alt 2) To use one bit indicator in the unallocated area of LTE uplink SPS DCI to distinguish DCIs for LTE uplink SPS and V2X uplink SPS (RNTIs can be common (or not) for two types of DCIs)
When the RNTI is not enough to differentiate the DCIs for LTE uplink SPS and V2X uplink SPS, it can be also considered as one option to use common RNTI and place a one bit indication field as already mentioned above. We can also modify the special fields for use of DCI for V2X uplink SPS. For example, one or more bits (e.g. bit(s) for cyclic shift for DMRS field) can be optionally changed upon the indication of V2X uplink SPS. For another example, one of the ways to distinguish definitely between two options is that by inverting every bits in a special fields to keep maximum Euclidean distance within that fields.
As discussed above, it is preferred that the DCI activates only one SPS configuration at a time and that a UE use one RNTI for the DCI for each of the multiple SPS configuration. Then, the configuration index can be also conveyed in the DCI for V2X uplink SPS case which can be configured in the remaining (or unallocated) area of the DCI for LTE uplink V2X or in some of the bits of the special fields.
 Proposal: Different RNTIs can be used to distinguish between DCIs for LTE uplink SPS and V2X uplink SPS, when the special fields for SPS activation / release for DCI format 0 are fully utilized.
Proposal: One or more bits in the unallocated area (or special fields) of LTE uplink SPS DCI can be used to distinguish between DCIs for LTE uplink SPS and V2X uplink SPS.
Proposal: One or more bits in the unallocated area (or special fields) of LTE uplink SPS DCI can be used to distinguish between multiple SPS configuration for V2X uplink SPS.

3. Conclusion
This contribution discussed on the details of sidelink and V2X uplink SPS (E)PDCCH design considering multiple SPS configuration and SPS activation / release. Our observations and proposals can be summarized as follows:
Proposal: The DCIs with different sidelink SPS configuration is associated with a common RNTI which is different from that of sidelink dynamic scheduling from a UE aspect.
Proposal: SPS configuration index and activation / release field can be used in the remaining area of sidelink SPS DCI.
Proposal: It can be considered that the UE transmit the A/N feedback after receiving the (E)PDCCH message for  SPS activation / release.
Proposal: Different RNTIs can be used to distinguish between DCIs for LTE uplink SPS and V2X uplink SPS.
Proposal: One or more bits in the unallocated area (or special fields) of LTE uplink SPS DCI can be used to distinguish between multiple SPS configuration for V2X uplink SPS.
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APPENDIX A. Configuration of DCI format

Table 1. size of each field and total size of DCI format 0
	Fields of DCI format 0
	1.4MHz
	3MHz
	5 MHz
	10 MHz 
	15 MHz
	20 MHz

	CIF
	3
	3
	3
	3
	3
	3

	Type (0/1A)
	1
	1
	1
	1
	1
	1

	Hopping flag
	1
	1
	1
	1
	1
	1

	Resource block assignment
	5
	7
	7
	11
	12
	13

	MCS and RV
	5
	5
	5
	5
	5
	5

	NDI
	1
	1
	1
	1
	1
	1

	TPC for PUSCH
	2
	2
	2
	2
	2
	2

	Cyclic Shift for DMRS
	3
	3
	3
	3
	3
	3

	CQI request 
	1
	1
	1
	1
	1
	1

	SRS
	0
	0
	0
	0
	0
	0

	RAT
	0
	0
	0
	0
	0
	0

	Total number of bits
	22
	24
	24
	28
	29
	30



Table 2. size of each field and total size of V2V DCI
(a) SA-data adjacent allocation case
	Fields of V2V DCI
	1.4MHz
	3MHz
	5 MHz
	10 MHz 
	15 MHz
	20 MHz

	CIF
	3
	3
	3
	3
	3
	3

	Lowest index of sub-channel allocation
	0
	2
	3
	4
	4
	5

	Time gap between tx and retx
	4
	4
	4
	4
	4
	4

	Frequency resource of initial and last tx     
	0
	3
	4
	6
	7
	8

	Total number of bits
	7
	12
	14
	17
	18
	20



(b) SA-data non-adjacent allocation case
	Fields of V2V DCI
	1.4MHz
	3MHz
	5 MHz
	10 MHz 
	15 MHz
	20 MHz

	CIF
	3
	3
	3
	3
	3
	3

	Lowest index of sub-channel allocation
	0
	0
	2
	3
	4
	4

	Time gap between tx and retx
	4
	4
	4
	4
	4
	4

	Frequency resource of initial and last tx     
	0
	0
	3
	4
	6
	7

	Total number of bits
	7
	7
	12
	14
	17
	18
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