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1. Introduction

In RAN1#84bis meeting, the following agreements were made:

	RAN1#84bis  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


In RAN2#94 meeting, we made following agreements:
	RAN2#94  V2V WI Agreements
· 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


In the email discussion of [94#31] [LTE V2V], activating multiple SPS configurations on a UE at a time is proposed [1]. In this contribution, we discuss multiple SL SPS for V2X transmissions.
2. Discussion

2.1 Multiple SL SPS for V2X transmissions

In the email discussion of [94#31] [LTE V2V], some companies propose activating multiple SPS configurations on a UE at a time for transmissions of CAM messages and DENM messages [1] and we also share the same views. For example, UE may generate CAM messages and DENM messages for transmission from time to time. Different V2X message types may have different traffic characteristics (e.g. periodicity, generation timing, message size, etc.). If only one SL SPS configuration is activated at a time, the UE needs to inform the eNB the change of traffic characteristics so that the eNB can reactivate the SL SPS configuration on the UE. With this consideration, the eNB needs to release current SL SPS resources and re-schedules new SL SPS resources for the UE via PDCCH. This situation may cause signalling overhead in case the UE has both CAM and DENM messages for transmission as shown in Figure 1. Therefore, it seems better to allow activating multiple SL SPS configurations in parallel on a UE in case the UE transmits V2X messages with different types.
Observation 1:  Single SL SPS configuration activated on a UE for V2X transmissions for different V2X message types could cause signaling overhead due to rescheduling SL SPS resources for the UE.
Proposal 1:  A UE activating multiple SL SPS configurations at a time for transmissions of CAM messages and DENM messages should be supported.
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Figure 1: Example of activating single SL SPS configuration for transmissions of CAM and DENM messages.

According to [3], UE starts to generate DENM messages periodically for transmission when a traffic-related event is detected by ITS-S application layer of the UE. In addition, DENM messages which are associated with same event are generated with same traffic characteristics (e.g. periodicity and message size). Possibly, more than one events may be detected in different timing, i.e. multiple generations of DENM messages for different events may occur in parallel. Therefore, we think that it seems also better to allow activating multiple SL SPS configurations in parallel on a UE for transmissions of DENM messages with different traffic characteristics.
Observation 2:  UE may transmit DENM messages with different traffic characteristics for different events detected by the UE during a certain period. 
Proposal 2:  A UE activating multiple SL SPS configurations at a time for transmissions of DENM messages with different traffic characteristics should be supported.
2.2 Linking SPS configuration to logical channel(s) and UE assistance information
Currently, SA2 discussed that each V2X message passed to lower layer for transmission will be associated with one PPPP [4]. And each V2X message will be mapped to one logical channel based on the PPPP of the V2X message since there is one PPPP associated with each logical channel [5].
	TR23.785 [4]:
6.6
Solution #6: QoS handling for PC5 based message
6.6.1
Functional Description
6.6.1.1
General

This solution corresponds to the Key Issue #4 "V2X message prioritization for V2V Service and V2P Service" and Key Issue #7 "QoS for V2X Service".
When PC5 is used for the transmission of V2X messages, the following principles are followed:

-
ProSe Per-Packet Priority (PPPP) defined in clause 5.4.6.1 of TS 23.303 [5] applies to the V2X communication using PC5.

-
The application layer sets the PPPP of the V2X message when passing it to lower layer for transmission.

-
The mapping of application layer V2X message priority to PPPP is based on pre-configuration on the UE. The configuration of such mapping on the UE is out of scope of 3GPP.
…


Possibly, the application layer which generates CAM messages and DENM messages would set different PPPPs of the CAM message and DENM message since purposes of CAM and DENM are different [2, 3]. Therefore, the logical channel of the CAM messages and the logical channel of the DENM messages may be different.

According to Table 1 in [3], there are 13 different events for triggering DENM generations. Currently, there are 8 values for setting a PPPP [6]. In this situation, multiple DENM messages due to different events may share one PPPP and thus these DENM messages with different traffic characteristics will be mapped to same logical channel. If this is the case, in AS layer point of view, the timing to transmit DENM messages on the logical channel may become aperiodic if the ITS-S application layer of the UE detects more than one events. This is illustrated in Figure 2.

Observation 3:  Multiple DENM messages with different traffic characteristics may be mapped to same logical channel if these DENM messages are set to same PPPP. In AS layer point of view, the timing to transmit DENM messages on the logical channel may become aperiodic.
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Figure 2: Illustration of aperiodic timing of data arrival on a logical channel in which there are multiple DENM messages with different traffic characteristics for transmission during a certain period.
In the email discussion of [94#31] [LTE V2V], some companies consider that SPS configuration and UE assistance information (including traffic characteristics) should be linked to logical channels so that traffic characteristics and transmission resources (e.g. SPS interval and timing offset) of specific logical channel can be matched to each other. However, whether SPS configuration and UE assistance information should be linked to logical channels is not concluded yet [1]. 
In our view, if one SPS configuration is linked to the logical channel of CAM messages and another SPS configuration is linked to the logical channel of DENM messages, the UE can transmit UE assistance information (including change of traffic characteristics) linked to specific logical channel to the eNB for reactivating the SPS configuration linked to the specific logical channel. In this case, linking SPS configuration and UE assistance information to logical channels seems feasible.
However, if the UE has multiple DENM messages with different traffic characteristics for transmission during a certain period and these DENM messages are mapped to same logical channel, only one SPS configurations linked to the logical channel seems not sufficient. 
Observation 4:  Only one SPS configuration linked to a logical channel may not be sufficient in case multiple DENM messages with different traffic characteristics for transmission during a certain period are mapped to the logical channel.
Proposal 3:  More than one SPS configurations linked to a logical channel should be supported.
However, in this situation, linking UE assistance information to logical channels seems not useful because the logical channel linked to the UE assistance information is linked to multiple SPS configurations and thus the eNB cannot know which SPS configuration among the activated SPS configurations linked to the logical channel should be reactivated (or deactivated) when it receives the UE assistance information from the UE. Thus, we think the content of UE assistance information should indicate which SPS configuration among the activated SPS configurations is to be reactivated or deactivated. Therefore, we propose:

Proposal 4:  The content of UE assistance information should indicate which SPS configuration among the activated SPS configurations is to be reactivated/deactivated. Details of UE assistance information are FFS.
3. Conclusion

In this contribution, we observe and propose the following:
Observation 1:  Single SL SPS configuration activated on a UE for V2X transmissions for different V2X message types could cause signaling overhead due to rescheduling SL SPS resources for the UE.
Observation 2:  UE may transmit DENM messages with different traffic characteristics for different events detected by the UE during a certain period.

Observation 3:  Multiple DENM messages with different traffic characteristics may be mapped to same logical channel if these DENM messages are set to same PPPP. In AS layer point of view, the timing to transmit DENM messages on the logical channel may become aperiodic.
Observation 4:  Only one SPS configuration linked to a logical channel may not be sufficient in case multiple DENM messages with different traffic characteristics for transmission during a certain period are mapped to the logical channel.

Proposal 1:  A UE activating multiple SL SPS configurations at a time for transmissions of CAM messages and DENM messages should be supported.
Proposal 2:  A UE activating multiple SL SPS configurations at a time for transmissions of DENM messages with different traffic characteristics should be supported.
Proposal 3:  More than one SPS configurations linked to a logical channel should be supported.
Proposal 4:  The content of UE assistance information should indicate which SPS configuration among the activated SPS configurations is to be reactivated/deactivated. Details of UE assistance information are FFS.
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