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1
Introduction
After the email discussion [95#32] concluded, there are still a few remaining issues unresolved regarding the SPS enhancements for both the UL and SL to support V2X services [1]. In this contribution, we discuss the PHY layer designs related to feedback for Mode 3 (formerly mode 1) SPS and details of DCI 5A (new DCI for V2V) considering SPS configuration. The contribution is structured as follows.

· Section 2 discusses the details of SPS and content of DCI-5A for different cases. It also discusses the details of SPS for Uu based V2V and content of DCI-0
· Section 3 concludes the contribution.

2
Discussion

2.1 Details of Mode 3 SPS

In RAN1 #86, RAN1 made following agreements for SPS mechanism:

	· 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


As per RAN1 agreements UE can provided assistance information to eNB. Based on assistance information eNB can configure multiple SPS configuration. 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: Maximum size of message and priority of the message should also be provided as part of UE assistance information.

RAN2 left control signalling for activation/deactivation of SPS to RAN1. First of all 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 activation of multiple SPS configuration 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 pattern running at the same time, so support of multiple active SPS process at a time is essential. It is already agreed in RAN1#86 that at a given time multiple SPS processes can be active and they can be distinguish as SPS index in the DCI.
Observation 1: It is already agreed to allow multiple active SPS process at same time.

Observation 2: Single V2V SPS RNTI is configured for multiple SPS configuration. DCI carries index to SPS configuration to indicate if a particular SPS configuration is activated or released.
In RAN1#86 it was discussed that one DCI can activate or release single SPS process or multiple SPS processes. We believe one DCI-5A activates or releases single SPS process is better approach because of following reasons:

1. Since all SPS processes can have different offset and allocation size, so it is better approach that single SPS process can be activated or released by single DCI-5A. If single DCI-5A is used to activate multiple SPS processes then there will be an issue as all activated SPS processes will start at the same time (i.e. after few subframe from reception of DCI-5A) and they will also assume that the frequency resources indicated in DCI-5A is also same. This limitation will make the multiple active SPS configuration at a given time a useless feature.

2. It will take lesser number of bits in DCI-5A and since we are already reaching very close to limit of DCI-5A in some cases it is very important design consideration.

Proposal 2: Only Single SPS process can be activated or released by one DCI-5A.

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 3: 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).
2.1.1 Details of DCI-5A
In RAN1 #86, following fields for DCI-5A are already agreed for dynamic scheduling.

	Field
	Size (bits)

	Carrier indicator
	3 bits 

	Lowest index of the sub-channel allocation
	log2(𝑁𝑠𝑢𝑏𝑐ℎ𝑎𝑛𝑛𝑒𝑙) = 0 to 5 bits

	Frequency resource location
	log2(𝑁𝑠𝑢𝑏𝑐ℎ𝑎𝑛𝑛𝑒𝑙(𝑁𝑠𝑢𝑏𝑐ℎ𝑎𝑛𝑛𝑒𝑙+1)/2) = 0 to 8 bits

	Time gap between initial and final transmission
	4

	Padding
	variable


Since lowest index of the subchannel location and frequency resource location are bandwidth dependent so even for smallest bandwidth i.e. 1.4MHz we can have some bits still remaining to reach to the limit of the DCI-0. Therefore, we can use three more bits for SPS activation and release. As discussed above in case of SPS allocation following two fields are required:

1. SPS process index (2 bits)

2. SPS process status (i.e. Activation or deactivation) (1 bit)

Proposal 4: Consider to add 2 bits for SPS process index and one bit to indicate the status of corresponding SPS process (i.e. activate or release).
Figure 1 shows overall interaction between UE and eNB for SPS mechanism. Same mechanism can be used for Uu and PC5. Only difference can be use of DCI 5A for PC5 and DCI 0 for Uu.
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Figure 1: Interaction between UE and eNB for SPS mechanism
2.2 Details of Uu SPS

UE assistance information and SPS configuration part can have similar content and behaviour for Uu SPS and Mode 3 PC5 SPS. Only difference will be in the DCI. 

Observation 3: UE assistance information and SPS configuration part can have similar content and behaviour for Uu SPS and Mode 3 PC5 SPS. Only difference will be in the DCI. 

In Legacy DCI 0, there is no space to provide SPS index (2 bits for 4 SPS processes). It is therefore required to re-interpret some bits to indicate SPS index when DCI 0 is scrambled with V2X SPS RNTI. In case of legacy LTE “TPC for PUSCH” field in DCI 0 is set to ‘00’ for validation of SPS activation or release when DCI 0 is scrambled with SPS RNTI. However, we can use this field to indicate SPS index when DCI 0 is scrambled with V2X SPS RNTI. 

We follow legacy SPS procedure for SPS activation or release by setting “Cyclic shift DMRS”, “MCS and RV” and “Resource block assignment” to particular values (i.e. all 0 or 1 depending on scenario). Only “TPC for PUSCH” field is re-interpreted for SPS index when DCI 0 is scrambled with V2X SPS RNTI.

Proposal 5: “TPC for PUSCH” field in DCI 0 is used to indicate SPS index when DCI 0 is scrambled with V2X SPS RNTI.
3
Conclusion 

In this contribution, we discussed details of PC5 and Uu SPS. We propose:
Proposal 1: Maximum size of message and priority of the message should also be provided as part of UE assistance information.
Proposal 2: Only Single SPS process can be activated or released by one DCI-5A.

Proposal 3: 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 4: Consider to add 2 bits for SPS process index and one bit to indicate the status of corresponding SPS process (i.e. activate or release).
Proposal 5: “TPC for PUSCH” field in DCI 0 is used to indicate SPS index when DCI 0 is scrambled with V2X SPS RNTI.
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