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1. Introduction
RAN aspects for design of DCI for V2V / V2X were discussed in RAN1#86bis. The following agreements and working assumptions were reached with regard to SL SPS and V2X UL SPS [1]:
Agreement:
· An SL SPS RNTI different from SL dynamic scheduling RNTI is defined.
· The following two fields are additionally included in the existing dynamic scheduling DCI (i.e., DCI 5A).
· Working assumption: 
· SL SPS configuration index : 3 bits
· Activation/release indication : 1 bit
· Each SL SPS DCI contains a single SPS configuration index.
· If the number of information bits in SL SPS DCI format mapped onto a given search space is less than the payload size of DCI format 0 mapped onto the same search space, zeros shall be appended to SL SPS DCI format until the payload size equals that of DCI format 0 including any padding bits appended to DCI format 0.
· FFS whether the size of SL SPS DCI format can be larger than the size of DCI format 0 on the same search space.

Agreements:
· Working assumption: A V2X UL SPS RNTI different from the legacy SPS C-RNTI is defined.
· The following existing field in DCI 0 (for the legacy UL SPS activation/release) is reused to indicate V2X UL SPS configuration index.
· Working assumption: Cyclic shift DM RS (3bits) 
· TPC command (2 bits) can be considered as an alternative if this working assumption is not confirmed.
· Each UL SPS DCI contains a single SPS configuration index.
This contribution discusses on the remaining issues and working assumptions on the SL and UL semi-persistent scheduling.

2. Discussion
2.1. DCI for SL SPS scheduling
In the previous meeting, it was agreed that each SL SPS DCI contains a single SPS configuration index. 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 can be additionally included in the existing dynamic scheduling DCI (i.e. DCI 5A). It was assumed that up to 8 SPS configurations can be supported in the RAN2 email discussion [2] on the number of maximum SPS configuration. Considering the number of PPPP or future extension, 8 SPS configuration seems reasonable and the SL SPS configuration index field can be 3 bits.
The DCI for SL SPS scheduling can be used for SPS activation, release and update. From the aspect of release of SPS configuration of SL V2V, the eNB cannot accurately recognize the actual timing of the release of the V-UE and it can be imperfect to use the implicit release method only. Thus, the indication of release of SPS configuration should be also included in the DCI for SL SPS scheduling. For simplicity, an indication field (e.g., 1 bit) for distinction between activation and release of SPS configuration can be included in a remaining area of the SL SPS DCI.
Proposal: Confirm the working assumption: 
· SL SPS configuration index field: 3 bits
· Activation/release indication field: 1 bit

2.2. DCI for UL SPS scheduling
We proposed that different RNTIs can be used to distinguish between DCIs for LTE UL SPS and V2X UL SPS, when the special fields for SPS activation / release for DCI format 0 are fully utilized [3].  
However, when the different RNTIs are also used to indicate the each of the SPS configuration index, it may need so many RNTIs for V2X UL SPS. Then, the configuration index can be also conveyed in the DCI for V2X UL SPS case (similar to SL SPS case) which can be configured in the remaining (or unallocated) area of the DCI for LTE UL V2X or in some of the bits of the special fields. The remaining area can be either cyclic shift for DMRS field or TPC field.
Proposal: Confirm the working assumption: 
· A V2X UL SPS RNTI different from the legacy SPS C-RNTI is defined.
· The following existing field in DCI 0 (for the legacy UL SPS activation/release) is reused to indicate V2X UL SPS configuration index.
· Cyclic shift DM RS (3bits) 
· TPC command (2 bits) can be considered as an alternative if this working assumption is not confirmed.

2.3. DCI for scheduling in TDD system
DCI for V2V / V2X SPS is transmitted in the downlink subframe or special subframe (only for TDD case) and the associated data is transmitted in the subframe indicated by the DCI (regardless of the single carrier scheduling or cross carrier scheduling). However, in case of TDD system, the number of downlink subframe (or special subframe) where the DCI is transmitted is limited. When the DCI in a specific downlink subframe can schedule only one (predetermined) V2V / V2X subframe, there may exist unassociated V2V / V2X subframes in the scheduled carrier. Thus, it needs more flexibility in scheduling in order to indicate all the V2V / V2X subframes by the DCIs in TDD system.
In general, when the DCI is transmitted in the n-th subframe, the initial V2V / V2X transmission is occurred in the (n+4+a)-th subframe or the 1st subframe after (n+4+a)-th subframe. Here, the offset value ‘a’ is configurable according to the various conditions and in order to reduce the variation of ‘a’ and configure with a limited information (e.g., TDD offset field in a DCI), the fixed constant may be also configurable or predefined (e.g., according to the type of TDD configuration and subframe number). For example, the DCI in n-th subframe can indicate (n+k)-th V2V / V2X subframe basically and the extra offset ‘a’ can be added. The value of the fixed offset ‘k’ can be predefined which differs per TDD configurations and subframe number as shown in Table 1. Considering the TDD configuration 0, the value of ‘a’ may be varied from 0 to 2 and it is enough to decide the associated offset field in DCI as 2 bit length. For TDD UL grant (i.e., DCI format 0), there exist TDD specific 2 bit field (i.e., UL index field in TDD configuration 0 and DAI field in other configurations), this field can be reused to represent the additional offset value (a= 0, 1, 2, 3). In FDD system, it has no such a field (additional offset) and it can be regarded as operating in fall-back mode and the value of ‘a’ can be interpreted as zero (and/or k=4).
Table 1. Fixed offset k between downlink (or special) subframe and V2V / V2X subframe
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Proposal: In TDD system, UL index (for TDD configuration 0) or DAI (for other configurations) field can be reused as the additional offset value (a=0, 1, 2, 3) in order to schedule all of the V2V / V2X subframe.

2.4. Size of DCI for dynamic scheduling  and SPS scheduling
It was agreed that zeros shall be appended to SL SPS DCI format until the payload size equals that of DCI format 0 if the number of information bits in SL SPS DCI format mapped onto a given search space is less than the payload size of DCI format 0 mapped onto the same search space [1]. It is preferred that the size of SL SPS DCI format and DCI for dynamic scheduling is aligned. Then, similar to the SL SPS DCI case, zeros shall be appended to DCI format for dynamic scheduling until the payload size equals that of DCI format 0 if the number of information bits in DCI format for dynamic scheduling mapped onto a given search space is less than the payload size of DCI format 0 mapped onto the same search space.
Table 2 shows the size of the DCI format 0 and the DCI for dynamic scheduling according to the bandwidths. It can be shown that, even for cross carrier scheduling between the carriers with different bandwidths, the size of the DCI for dynamic scheduling do not exceed the size of the DCI format 0 on the same search space. However, for the SL SPS DCI, as the SL SPS specific fields as mentioned in section 2.1 can be additionally included (e.g., 4bits) in the existing dynamic scheduling DCI, the size of the DCI for SL SPS may exceed in a certain case. Assuming the bandwidth of the scheduling carrier is 1.4 MHz and that of the scheduled carrier is 20 MHz, the total number of bits for DCI format 0 on the scheduling carrier is 23 bits while the size of the DCI for SL SPS is 24 bits (i.e., 20 + 4) which exceeds the size of the DCI format 0 on the same search space.
If SL SPS DCI format is allowed to have the different size than the DCI format 0, the number of blind decoding of SL SPS DCI on the given search space should be increased just because of this corner case. Therefore, it is preferred for the network to handle this aspect. For example, the cross carrier scheduling from the carrier with 1.4 MHz of bandwidth to the carrier with a certain amount of bandwidth (e.g., 20MHz) is restricted.
Table 2. 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
	23
	25
	27
	29
	30
	31

	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)
	16
	13
	13
	12
	12
	11

	Remaining bits
(SA-Data non-adjacent allocation case)
	16
	18
	15
	15
	13
	13



Proposal: If the number of information bits in DCI for dynamic scheduling mapped onto a given search space is less than the payload size of DCI format 0 mapped onto the same search space, zeros shall be appended to DCI for dynamic scheduling until the payload size equals that of DCI format 0 including any padding bits appended to DCI format 0.
Proposal: The size of SL SPS DCI format cannot be larger than the size of DCI format 0 on the same search space.

3. Conclusion
This contribution discussed on the details of SL and V2X UL SPS (E)PDCCH design considering. Our observations and proposals can be summarized as follows:

Proposal 1: Confirm the working assumption: 
· SL SPS configuration index field: 3 bits
· Activation/release indication field: 1 bit
Proposal 2: Confirm the working assumption: 
· A V2X UL SPS RNTI different from the legacy SPS C-RNTI is defined.
· The following existing field in DCI 0 (for the legacy UL SPS activation/release) is reused to indicate V2X UL SPS configuration index.
· Cyclic shift DM RS (3bits) 
· TPC command (2 bits) can be considered as an alternative if this working assumption is not confirmed.
Proposal3: In TDD system, UL index (for TDD configuration 0) or DAI (for other configurations) field can be reused as the additional offset value (a=0, 1, 2, 3) in order to schedule all of the V2V / V2X subframe.
Proposal 4: If the number of information bits in DCI for dynamic scheduling mapped onto a given search space is less than the payload size of DCI format 0 mapped onto the same search space, zeros shall be appended to DCI for dynamic scheduling until the payload size equals that of DCI format 0 including any padding bits appended to DCI format 0.
Proposal 5: The size of SL SPS DCI format cannot be larger than the size of DCI format 0 on the same search space.
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