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1
Introduction
In this contribution, we discuss feedback for Mode 1 SPS and details of DCI X (new DCI for V2V) considering dynamic and SPS configuration. The contribution is structured as follows:
· Section 2 discusses the details of SPS and content of DCI-X for different cases.

· Section 3 concludes the contribution.

2
Discussion

2.1 Details of Mode 1 SPS

In RAN2#94, RAN2 made the following agreements for SPS mechanism:

	Agreements related to V2V WI from discussions/agreements in 8.11.1 

· Multiple SPS configuration with different configuration parameters can be configured by eNB.   Which SPS configuration is being activated/deactivated can be signalled.  Details of control signalling are left to RAN1.  It is FFS whether we allow multiple configurations to be active at the same time.  Two options are possible:

· One active SPS at a time (as per LTE) 

· Multiple SPS active at a time (SPS configuration and UE assistance information may be linked to one or more radio bearers).

· UE assistance at least on periodicity and/or timing can be provided to eNB.  UE assistance can be configured by eNB.  UL SPS configuration is decided by eNB.  Triggering of UE assistance are FFS  

For V2V WI (PC5) and V2X (Uu) conclusion:

· From a RAN2 point of view, for UL SPS, it is not necessary to send an indication to the eNB that an SPS grant will not be used.  Therefore, the working assumption on “the UE can indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration” is not needed.


As per RAN2 agreements UE can provide assistance information to eNB. Based on assistance information eNB can configure multiple SPS configurations. The assistance information consists of at least periodicity and/or timing. Since different safety messages can have different priorities, so it is beneficial for eNB to be aware of the priority as part of assistance information for a given SPS pattern to decide SPS configuration. UE can estimate rough size of the message to be transmitted so the maximum size of the message can also be part of assistance information to help eNB schedule resources.

Proposal 1: On top of RAN2#94 agreements maximum size of message and priority of the message should also be provided as part of UE assistance information.

Since multiple SPS configurations can be configured for a UE and it is also possible that at a given time, multiple traffic patterns are generated by UE (e.g. CAM and DENM message at the same time depending upon situation). Therefore, it is beneficial to allow the activation of multiple SPS configurations at a time. In Legacy LTE, there can only be one SPS process active at a time. The limitation on legacy LTE was more from requirement point of view i.e. only voice needs SPS. However, for V2V we can have different traffic patterns running at the same time, so supporting multiple simultaneous active SPS processes is essential. To distinguish the SPS processes, we have two options:

Option 1: Multiple V2V SPS RNTI (one RNTI for each SPS configuration)

Option 2: One V2V SPS RNTI, but index in DCI to indicate which SPS configuration is activated or deactivated.

In our view Option 2 is the cleaner approach when compared to option 1.
Proposal 2: Allow multiple active SPS processes at the same time.

Proposal 3: A single V2V SPS RNTI is configured for multiple SPS configurations. The DCI carries the index to SPS configuration to indicate if a particular SPS configuration is activated or deactivated.
In addition to provide configuration information it may be valuable to provide activation/deactivation information [2]. Considering the dynamic nature of activation/deactivation it is beneficial that UE uses MAC CE to indicate activation/de-activation of certain SPS configuration along with desirable offset of the message transmission (e.g. from SFN=0). The offset can reduce unnecessary latency for a transmission.
Proposal 4: UE uses MAC CE to indicate activation/de-activation of certain SPS configuration along with desirable offset of the message transmission (e.g. from SFN=0).
In RAN1#84Bis, RAN1 made following working assumption:

	· 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


2.2 Details of DCI-X
We next discuss the details of DCI considering dynamic scheduling and SPS. It is up to RAN1 to decide the details of DCI-X. However, for the sake of completeness, details are provided in this RAN2 contribution as well. In a companion RAN1 paper [3], we have presented the detailed design for resource pool based on channelization, where resources are divided into multiple equal size ‘channels’, and each channel consists of Data resources and a single SA (control) resource of 2 RB (within a subframe). SA and Data resources can overlap and the SA resources are equidistant from each other. 
We next discuss the number of channels that can be configured. We propose the following possible set of channels for different bandwidth configurations.

	System BW
	Number of RBs
	Number of channels

	1.4
	6
	1

	3
	15
	1,3

	5
	25
	1,5

	10
	50
	1,5,10

	15
	75
	1,3,15

	20
	100
	1,5,10,20


Table 1: Number of channels for different system bandwidth
New DCI for dynamic allocation is required to indicate the following fields:
1. Location of SA resource (control resource)

2. Starting channel and the number of channels for data. 

3. In addition to the SA and data location, the new DCI is required to indicate difference between SA and data subframes in case SA and data are not on the same subframe, i.e. Delta 1 and Delta 2 [3]. 
a. Where Delta 1 is offset between subframe of first data and boundary of cluster of size LPSCCH . Delta 2 is offset between subframe of first data resource location and subframe of second data resource location. Delta 1 and Delta 2 are in terms of number of subframes.
As discussed above in case of SPS allocation following fields are required:

1. SPS process index

2. SPS process status (i.e. Activation or deactivation).

In the companion paper [4], we discussed the need for cross carrier scheduling for V2V. To handle cross carrier scheduling 2 bit CIF index is added into DCI-X. CIF index may or may not be present and its presence is indicated by RRC signalling.

Considering all the fields, new DCI fields are summarised in table 2:

	Field
	Size (bits)

	Hopping flag
	1

	Data RB Allocation
	1 to 10

	Delta 1
	3

	Delta 2
	3

	Control resource Index
	1 to 7

	TPC
	1

	SPS Status
	1  (1 means Active, 0 means release)

	SPS Index
	2

	CIF Index
	2

	Total
	15 - 30


Table 2: Content of DCI-X
Table 3 below shows calculation for number of required number of bits for control and data for different bandwidth, in case of same subframe SA and data allocation.
	System BW
	Number of RBs
	Number of channels
	Data RB Allocation
	Control Resource Index

	1.4
	6
	1
	1 (i.e. everything is allocated)
	1

	3
	15
	3
	4 (2 bits for offset and 2 bits for length)
	2

	5
	25
	5
	6 (3 bits for offset and 3 bits for length)
	3

	10
	50
	10
	8 (4 bits for offset and 4 bits for length)
	4

	15
	75
	15
	8 (4 bits for offset and 4 bits for length)
	4

	20
	100
	20
	10 (5 bits for offset and 5 bits for length)
	5


Table 3: Required number of bits for control and data for different bandwidth, in case of same subframe SA and data allocation
In case of SA and data on different subframes 2 more bits are required to represent location of SA in clusters of length [3] LPSCCH. Table 4 shows the calculation for the required number of bits for control and data with varying bandwidth, in case of different subframe SA and data allocation.

	System BW
	Number of RBs
	Number of channels
	Data RB Allocation
	Control Resource Index

	1.4
	6
	1
	1 (i.e. everything is allocated)
	3

	3
	15
	3
	4 (2 bits for offset and 2 bits for length)
	4

	5
	25
	5
	6 (3 bits for offset and 3 bits for length)
	5

	10
	50
	10
	8 (4 bits for offset and 4 bits for length)
	6

	15
	75
	15
	8 (4 bits for offset and 4 bits for length)
	6

	20
	100
	20
	10 (5 bits for offset and 5 bits for length)
	7


Table 4: Required number of bits for control and data for different bandwidth, in case of different subframe SA and data allocation.

Proposal 5: Use the DCI-X contents provided in Table 2.
When the DCI-X is received on subframe n then the grant is applicable on subframe n+4 in case of the same subframe allocation for SA and data. Whereas grant is applicable for first cluster (of size LPSCCH ) which is present after subframe n+4 in case SA and data allocations are in different subframes.

Proposal 6: When the DCI-X is received on subframe n then the grant is applicable on subframe n+4 in case of the same subframe allocation for SA and data. 

Proposal 6b: Whereas grant is applicable for the first cluster (of size LPSCCH ) which is present after subframe n+4 in case that the SA and data allocations are in different subframes.

3
Conclusion 

In this contribution, we discussed details of mode 1 SPS and contents of new DCI (i.e. DCI-X) for V2V. Based on discussion we propose:
Proposal 1: On top of RAN2#94 agreements maximum size of message and priority of the message should also be provided as part of UE assistance information.

Proposal 2: Allow multiple active SPS processes at the same time.

Proposal 3: A single V2V SPS RNTI is configured for multiple SPS configuration. The DCI carries the index to SPS configuration to indicate if a particular SPS configuration is activated or deactivated.

Proposal 4: UE uses MAC CE to indicate activation/de-activation of certain SPS configuration along with desirable offset of the message transmission (e.g. from SFN=0).
Proposal 5: Use the DCI-X contents provided in Table 2.
Proposal 6: When the DCI-X is received on subframe n then the grant is applicable on subframe n+4 in case of the same subframe allocation for SA and data. 

Proposal 6b: Whereas grant is applicable for first cluster (of size LPSCCH ) which is present after subframe n+4 in case that SA and data allocations are in different subframes.
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