
3GPP TSG RAN WG1 Meeting #84
R1-160308
St Julian’s, Malta, 15th– 19th February 2016
Agenda Item:
7.3.2.2.3
Source:
Huawei, HiSilicon

Title:
SA design for V2V
Document for:
Discussion and decision

1 Introduction

In TR 36.885 v0.4.0 [1], some enhanced schemes regarding to scheduling assignment design were captured. In particular, it was agreed to keep the notion of scheduling assignment. 
In this contribution, whether the existing fields in SCI format 0 can be directly applied and whether some potential new fields of new SCI format are needed for V2V are analyzed and discussed. In particular, we provide some proposals on the SA content. The resource multiplexing of SA and its associated data is discussed in the accompanied contribution [2].
2 Discussion on the existing fields in SCI 0 for V2V
In Rel-12 D2D communication, the scheduling assignment (SA) carried on the PSCCH is used to carry sidelink control information. One SA format, SCI format 0, was introduced for the scheduling of PSSCH for D2D. The following information is transmitted with SCI format 0: frequency hopping (FH) flag, resource block assignment and hopping resource allocation, time resource pattern (TRP), modulation and coding scheme (MCS), timing advance (TA) indication, and group destination ID. We need to first look at the SCI format 0 fields and see if they can be reused as for V2V:
· FH flag
· Frequency hopping flag indicates whether to use frequency hopping for PSSCH. The frequency hopping pattern is fixed in the specification. This field is configured by the sidelink grant for Mode 1 and preconfigured for Mode 2. Since there is a fixed number of data transmissions, inter-subframe frequency hopping is supported for D2D data communication to achieve frequency diversity gain. If the number of transmissions of V2V data can vary [3], e.g. including one shot transmission where frequency hopping cannot be applied, the content of this field could be re-interpreted.
· Resource block allocation
· The field of resource block assignment and hopping resource allocation indicates the resources used for data. A UE knows at least the time and frequency location of data transmission(s) after decoding the associated SA. This field is still needed to let V2V receivers know the frequency location of data transmission(s). If the data is transmitted in the same subframe of SA [2], this field can be modified.
· TRP
· In Rel-12 D2D, a fixed number of 4 data transmissions is defined. The TRP design is strongly related to the number of retransmissions. Whether to reuse the same field for V2V depends on the decision of the number of transmissions of a given TB and whether a single SA may schedule multiple transmission blocks (TBs). In SCI format 0, only 108 values are defined for TRP, some of which may be not valid for V2X. If this field is reused, the remaining redundant values can be defined.
· MCS
· The MCS field is set according to the Modulation and coding scheme indicated by the higher layer parameter mode1MCS if the parameter is configured by higher layers. For V2X, especially for emergency services, fixed low MCS may be used. If so, this field may not be needed.
· TA
· For Mode 2, the eleven-bit timing advance indication in SCI format 0 is set to zero. For Mode 1, the uplink TA value is used for sidelink data transmission in D2D. But if SA and data are located in the same subframe, the TA of SA and data should be the same. Thus no additional TA for data needs to be provided. For Mode 2, this field may not be essential and can be omitted if there is a limitation of the total bits of new SCI format. This field may not be necessary. 
· Group destination ID
· To simplify the complexity of receiver decoding, the group ID is used to filter the packets based on the receivers’ interest. In V2X, the same purpose can be reused. 
In Rel-14 V2V, there can be two major new changes compared to D2D:
· SA can be located in the same subframe as the associated data as discussed in options 1-3 [2]. In this case, the resource allocation field may need to be redesigned and the TA field may not be necessary.
· There are different types of packets with different latency and performance requirements for V2V. If a variable number of transmissions is introduced [3], the number of transmission can be indicated by SA. The TRP field may need to be redesigned.
Based on the above analysis, we observe that:

Observation 1: The current SCI format does not fully meet the requirements for V2V. 
However, a lot of the content of SCI format 0 can be used as is, or needs to be slightly modified. Thus, we propose the following:

Proposal 1: SCI format 0 is used as the baseline for the design of a new SCI format for V2V.
3 New fields proposed for V2V
Some new fields can be considered in the SA for V2V:

· RB number and an offset between SA and data 
· If SA and data are located in the same subframe, only the offset between SA and data and the number of RBs to be indicated, i.e., uplink resource allocation type 0 can be reused. If the data is not located in the same subframe as its SA, then SCI format 0 with UL Type 1 resource allocation can be reused.
· Number of data transmissions
· In Rel-12 D2D, a fixed number of data transmissions are defined. For V2V communication, the requirements for each service can be different. Some services include emergency, which can require higher reliability. A variable number should be provided for V2V.
· Extension of T-RPT
· Extra bits are needed to indicate the larger number of T-RPT patterns [4].
· If the number of data transmissions is variable, the T-RPT fields should be redesigned or re-interpreted.
· Differentiation of V2V from V2P, V2I (UE-type RSU) 
· This field can be used to differentiate whether this SA and its related data are used for V2V or V2P or V2I. While this WI only addresses V2V communication, it may be beneficial to include it to avoid having to design a new SCI format in the future. Different versions of SCI could be also differentiated by resource pool configuration or RRC signaling. However, if the receiver can determine the service type from the SA, it can decide whether to process the associated data. The additional effort of data decoding can be saved.
· Message type
· For V2V communication, the message type and related requirement can be different. One field of message type can be carried by SA to avoid missing emergency messages. For example, 3 bits of PPP may be needed to indicate 8 stratum levels of service, or 1 bit is used to differentiate whether this related data should be always decoded. To reduce the latency of response to emergency messages, differentiation in the PHY layer may be beneficial. After decoding the SA, a receiver can know whether the associated data is an emergency message and whether to decode the associated data with higher priority.
From the analysis of existing fields and potential new fields, it appears that the existing fields in SCI format 0 do not quite capture the requirements for V2V communication. A new SCI format needs to be defined for V2V.
Table 1 shows the existing fields in SCI 0 and new potential fields. 

Table 1: The fields of SA

	Fields
	Bits
	Descriptions
	Analysis for V2V

	FH flag
	1
	Whether to use frequency hopping.
The frequency hopping pattern is fixed in the specification.
	Can be interpreted if the number of transmissions is one shot 

	Resource allocation (RA)
	5-13
	Reuse UL Type 1 resource allocation
	When the data is transmitted in the same subframe of SA, this field can be modified.

	TRP
	7
	108 patterns
	Can be redesigned for variable number of transmissions.
If reused, 20 values can be re-interpreted.

	MCS
	5
	64QAM is precluded
	May not be necessary

	TA
	11
	Reception timing adjustment of data
	May not be needed

	ID
	8
	Destination ID
	Can be optional

	Offset between SA and data and RB number
	TBD
	Reuse UL Type 0 resource allocation
	Replace RA fields

	Number of data transmissions
	TBD
	Variable Tx number of data
	

	Extension of TRP
	TBD
	Extension of TRP
	Replace TRP fields

	Differentiation of V2V from V2P, V2I (UE-type RSU)
	1-2
	Differentiation of V2V from V2P, V2I (UE-type RSU)
	

	Message type
	1
	Emergency or not
	

	Other fields
	TBD
	TBD
	

	Total
	>39 bits
	
	

	CRC attachment


Based on the above discussion, we propose that:

Proposal 2: A new SCI format needs to be introduced for V2V. The detailed fields can be further studied.
4 Conclusion

In this contribution, the SA content is discussed. It was observed that:

Observation 1: The current SCI format does not fully meet the requirements for V2V. 
The following is proposed:
Proposal 1: SCI format 0 is used as the baseline for the design of a new SCI format for V2V.
Proposal 2: A new SCI format needs to be introduced for V2V. The detailed fields can be further studied.
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