


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 Meeting #86		R1- 167011
Gothenburg, Sweden, 22-26 August 2016

Source: 	Ericsson
[bookmark: Title]Title:	Contents of PSCCH for V2V over PC5
Agenda Item:	7.2.2.5
Document for:	Discussion and Decision
Introduction
RAN1 #85 has made the following working assumption and agreement:
Working assumption:
· SCI explicitly includes priority information.
· FFS how this priority information is exactly transmitted in SCI.
· Priority information in a decoded SCI is used in resource (re)selection.
· Priority information in a decoded SCI is not used as a condition to trigger resource reselection 
· Priority information in a decoded SCI is not used as a condition to drop transmission.

Agreement:
· 
For all the PSCCH/PSSCH/SLSS/PSBCH transmissions for V2V in all the resource allocation modes, 
· FFS in RAN1 on the receiver UE assumption on the reception timing, e.g., whether it can assume that all the transmissions in a single subframe use the same synchronization reference.

The above assumption and agreements dictate at least part of the contents of the PSCCH and of the DCI (for mode-1 resource allocation) for V2V over PC5. In this paper we discuss the contents of the PSCCH. In a companion paper [1] we discuss related issues in the DCI content.
[bookmark: _Ref446946102]Contents of PSCCH for V2V over PC5
To support V2X a lot of enhancements to the sidelink are required, especially enhancements to resource pool structures and resource allocation mechanisms. As a result, the contents of PSCCH need to be extensively revised. At least the following aspects need to be taken into account:
· Scheduling and booking: In our concept (details given in [2]) each SA is used to schedule the (re)transmissions of a TB and book resources for transmissions of a future TB. The booking at time instant t reserves the same frequency resources at multiple time instants t+100*k, where k= 1,2,…,10. However, we further classify the bookings into “hard booking” and “soft bookings”, with the former refers to a single value of k that the UE as most sure of and the latter refers to remaining values of k in {1,2,…,10}. The UE only needs to explicitly signal the value of k for the “hard booking” in the SA, the “soft bookings” are implicit.
· Priority: the concept of priority is useful for traffic differentiation and contention resolution, which aligns with QoS/bearer/traffic management aspects being discussed in RAN2 as well. Detailed use of priority information can be found in our companion contribution [3]. We believe that differentiating 8 different priorities suffices, and it can be mapped to appropriate LCID/PPPP values from higher layers.
· The differentiation between centralized (mode 1) and autonomous resources (mode 2) in case of overlapping between them. In [4] we propose to signal the mode in SA.
· The use of subchannels. In [5] we propose dividing the (data) frequency resources into subchannels and each PSSCH transmission occupies an integer number of subchannels. We also believe that 4 subchannels suffice for 10MHz system bandwidth.

Observation: 
· The following aspects need to be considered in designing contents of SA:
· Scheduling a TB and booking resources for a future TB
· “Hard booking” vs. “Soft booking” as in [2].
· Priority of traffic
· 8 priority levels suffice.
· Mode of resource allocation, in case of pool overlap between mode 1 and mode 2 [4].
· The notion of subchannels [5].

Taking the above observations and the agreements in RAN1 #85 into consideration, we propose the following format for the SCI used for V2 over PC5, captured in Table 1. 
[bookmark: _Ref447197868]Table 1 : Contents of PSCCH for V2X over PC5
	Name of field
	Meaning
	Length in bits (indicative)

	Priority 
	Indicate priority of the associated data packets. This can be used for resource collision resolution, e.g., sensing for resource selection and reselection. More details are provided in [3].
	  3  

	Resource allocation mode
	Indicate whether the SA/data has been allocated by the eNB (mode-1) or autonomously by the UE (mode-2). It can be used for mitigating resource collisions, together with priority information. More details in [4].
	  1


	Resource assignment
	Indicate the time and frequency resources for the scheduled data. This includes retransmissions of the same TB. 
	


- : number of (re)transmission that an SA can schedule.

- : maximum time horizon for time scheduling of (re)tx of the TB scheduled by the SA. Value is FFS.

- : number of (data) subchannels [4]. UE can signal the index of the starting and ending subchannel that are used. 

	Resource booking
	Indicates a single index of the “hard booking” according to [2].
	 4  

	Modulation and coding scheme
	Indicate format used for encoding the data that is being scheduled.
	  5  

	Retransmission
	Indicate the RV of the scheduled packet, in case of retransmission
	Length and need are FFS.



Proposals: 
· PSCCH content for V2V is given in Table 1.
· Contents of the downlink control information to support V2X over PC5 should be revised accordingly.

Conclusion 
In this contribution we discussed contents of PSCCH for V2X over PC5. 
Observation: 
· The following aspects need to be considered in designing contents of SA:
· Scheduling a TB and booking resources for a future TB
· “Hard booking” vs. “Soft booking” as in [2].
· Priority of traffic
· 8 priority levels suffice.
· [bookmark: _GoBack]Mode of resource allocation, in case of pool overlap between mode 1 and mode 2 [4].
· The notion of subchannels [5].

Proposals: 
· PSCCH content for V2V is given in Table 1.
· Contents of the downlink control information to support V2X over PC5 should be revised accordingly.
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Appendix:  SCI format 0 in Rel-12 sidelink
SCI, as defined in 3GPP TS 36.212 version 12.4.0, has the following fields:
· Frequency hopping flag (FH): 1 bit 
This field indicates whether frequency hopping is applied to transmissions of the associated PSSCH.
· 
Resource block assignment and hopping resource allocation  (RA):  bits (from 5 bits for 6 RBs to 13 bits for 100 RBs)
This field contains information about the number of allocated resource blocks for the associated PSSCH and their location (frequency domain information). If frequency hopping is applied, it provides further information about the hopping configuration
· Time resource pattern (TRP):  7 bits 
This field indicates the subframes of the associated PSSCH, according to defined patterns (time domain information).
· Modulation and coding scheme (MCS): 5 bits 
This field indicates the MCS used for the associated PSSCH.
· Timing advance indication  (TA):  11 bits 
For sidelink transmission mode 1, certain transmitting UEs will use this field to indicate sidelink reception timing adjustment. For sidelink transmission mode 2 this field is set to zero.
· Group destination ID (GID) – 8 bits as defined by higher layers
Using this field a receiving UE can identify on the physical layer whether the data packet is intended for it. For each PSCCH resource configuration associated with sidelink transmission mode 1 and mode 2, a UE configured by higher layers to detect SCI format 0 on PSCCH shall attempt to decode the PSCCH according to the PSCCH resource configuration, and using the Group destination IDs indicated by higher layers. If the identifier does not match, they do not need to monitor sidelink channels until the next SC-Period. 
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