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1 Introduction

In the previous RAN1 meetings, some control information fields needed in the scheduling assignment (SA) were agreed on [1]

 REF _Ref390182566 \r \h 
[2]. In this contribution, we further discuss the SA. In particular, we provide the full SA content as well as the SA structure.
2 SA structure
A receiving UE needs to know when/where/who transmits the data and whether the data is a re-transmission. The control information in the SA and/or piggybacked to data can provide this information. Table 1 shows the structure of SA sent by the transmitters including the contents agreed in the previous meetings, as well as other needed fields. 

Table 1: Structure of SA

	Fields
	Bits
	Descriptions
	Standard State

	MCS
	5
	64QAM precluded
	Agreed in RAN1 #76bis:

· MCS indication is provided dynamically per SA with 5 bits, using the existing 5-bit UL MCS table

· 64QAM shall not be used for D2D transmission

· The MCS indication is included in SA

	F-RPT

(Frequency position of data resource)
	≤13
	UL Type 0 resource allocation can be reused
	Working assumption in RAN1 #77: 

· Frequency position of data resource is explicitly signalled in SA

· Can be revisited after agreeing other content of SA if it turns out that “too many” retransmissions are required for the SA and/or design of SA and/or associated DCI is not feasible, or if data resource collision turns out to be a significant problem.

	T-RPT

(Time position of data resource)
	2 for m
	m: transmission interval(s) between two transmissions

n: the number of transmissions
k: the first subframe index
No more than 8 bits
	Agreed in RAN1 #77:
· The same time resource pattern of transmission (T-RPT) is used for each MAC PDU on a per-UE basis

Working assumption in RAN1 #77: 

· T-RPT in the SA indicates:

· Transmission interval(s) between transmission of multiple MAC PDUs

· Number of transmissions of a given MAC PDU (if more than one value is possible)

· Resources for transmission of each MAC PDU

· T-RPT has no more than 256 values

	
	2 for n
	
	

	
	4 for k
	
	

	SPS enabled
	1
	
	

	SPS periodicity (if SPS enabled)
	4
	Can be denoted as multiples of SA period
	

	TA
	6
	Reception timing adjustment of data
	Agreed in RAN1 #77:
6 bits are used to indicate D2D reception timing adjustment in SA (at least for Mode1), giving values of TA spaced at intervals corresponding to the extended CP length with a cell radius of 100km.

	ID
	8
	Destination ID
	Agreed in RAN1 #76bis:

· The SA includes an ID of N bits (N<=16, working assumption N=8) with at least the following purpose:

· to enable the UE to reduce the probability of decoding of data packets the UE is not interested in

· FFS what the ID is derived from

· Not precluding scrambling SA CRC 
Agreement in RAN2 #85bis 
1   In case of group- and uni-cast, L2 will convert the higher layer ProSe ID address identifying the destination (UE, Group) into two bit strings of which one can be forwarded to L1 and used as L1 ID whereas the other is used as L2 destination address. 

2    For broadcast L2 can indicate to L1 that it is a broadcast transmission. As baseline RAN2 assumes that this indication is a pre-defined L1 ID in the same format as for group- and unicast.

3    RAN2 has no preference for the L1 ID size. RAN2 sees no problem providing an ID of a size as indicated in the RAN1 LS (e.g. 8 or 16).

	Frequency Hopping
	1
	Whether or not to use frequency hopping.
The frequency hopping pattern is fixed in the specification.
	Agreed in RAN1 #77:
Inter-subframe frequency hopping is supported for D2D data communication, and for discovery and SA transmission if multiple subframe transmission is used

	Resource reservation
	1
	To indicate whether the resources of RPT field are reserved or used for data transmission
	

	CP length
	1
	CP length for data transmission
	

	UE release
	2
	Indicates which release the UE complies to Reserved for future extension
	

	Total
	≤50 bits
	
	

	CRC attachment


3 F-RPT (Frequency Resource Patterns for Transmission)

It was agreed in RAN1 #76bis that one or more resource patterns for transmission (RPT) of time and/or frequency resources for multiple transmission opportunities of data TBs can be defined. RPT for data should be included in the SA to indicate multiple transmissions of single TB or the transmissions of multiple TBs. Furthermore, there was a working assumption made in RAN1 #77 to support frequency position of data resource (F-RPT) explicitly signaled in SA. Some aspects for F-RPT design can be considered as below:

· The frequency position of data resource can be independent with the frequency position of SA itself. 
· The frequency position of data resource should be located within the resource pool for data, which may occupy a fraction of or the whole system bandwidth. 
· For re-transmissions of a single MAC PDU, F-RPT indicates the frequency position of the first transmission. The frequency position of the following transmissions can be obtained according to the frequency hopping pattern as discussed in [4].
· For the indication of F-RPT field, it can be similar to the indication methods of the RA (resource allocation) field in Rel-8 DL/UL grants. UL Type 0 resource allocation can be reused. At most 13 bits would be expected for F-RPT field when 20MHz system bandwidth.
Based on the above discussion, we propose that:

Proposal 1: F-RPT carried in the SA should indicate the frequency position of the first transmission. UL Type 0 resource allocation can be reused.
4 T-RPT (Time Resource Patterns for Transmission) 

There was a working assumption made in RAN1 #77 to conclude the T-RPT (Time Resource Patterns for Transmission) field in the SA to indicate
· Transmission interval(s) between transmission of multiple MAC PDUs (denoted as m)
· Number of transmissions of a given MAC PDU (if more than one value is possible) (denoted as n)
· Resources for transmission of each MAC PDU (denoted as k)
It was agreed that T-RPT has no more than 256 values which means the total bits for m, n and k should not be larger than 8 bits. 8 bits T-RPT carried in SA can be divided into
· 2 bits for m.
· E.g. 0ms, 5ms, 10ms, 20ms if SA period is assumed to be 40ms
· If the transmission interval is fixed, e.g. 10ms or RRC configured, these 2 bits can be saved.
· m can be the interval(s) between two consecutive transmissions/retransmissions of a single MAC PDU or the interval(s) between two consecutive transmissions of multiple MAC PDUs. Whether it is the same MAC PDU or a new MAC PDU for the two consecutive transmissions depends on NDI.
· 2 bits for n. 
· E.g. 1, 2, 4, 5(for extended CP only)
· If the number of transmissions is fixed or RRC configured, e.g. 4, these 2 bits can be saved.
· 4 bits for k. 
· E.g. 0ms, 1ms, 2ms, 4ms etc. from the end of SA pool. Respecting the existing LTE rules, the SA should be sent at least 4 ms before the data.
· k is an offset for the first transmission of data to SA.
Figure 1 shows some examples of m, n and k indicated by the SA and how they are used for the time domain RPT indication of data resources.
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Figure 1. T-RPT in SA
Some other options are proposed in [3] to reuse Type 2B discovery time hopping pattern, in that case, m, n, k in SA can be reinterpreted.

Based on the above discussion, we propose that:
Proposal 2: No more than 8 bits T-RPT should be carried in SA, including 2 bits for transmission interval(s), 2 bits for number of transmissions of a given MAC PDU and 4 bits for the first transmission. The total bits can be less than 8 if some of these parameters are fixed or RRC configured.
5 SPS related fields

SPS reduces the number of SA transmissions for services such as VoIP. Given that VoIP is the major service considered for public safety, it seems natural to support SPS transmission. 
Proposal 3: SPS field is included in the SA.

6 Frequency hopping

It has been agreed in RAN1 #77 that inter-subframe frequency hopping is supported for D2D data communication to achieve frequency diversity gain if multiple subframe transmission is used. 1 bit can be added in the SA to indicate whether frequency hopping is used in the current SA period. The frequency hopping pattern can be fixed in the specification. The detailed frequency hopping patterns are discussed in the contribution [4].
Proposal 4: 1 bit is used for frequency hopping.

7 Resource reservation
As we described in [5], to alleviate collisions in Mode 2, before a transmitter can transmit on a specific resource, it can announce to let others know the selected resource and make a reservation and also receive other transmitters’ announcements to judge whether there are some other transmitters want to reserve the same resource. 1 bit can be added in SA to indicate whether the resources of RPT field are reserved or used for data transmission. If the resource reservation bit is enabled, the SA is used to reserve the data resource while the transmitter would not transmit data on those resources in the next SA period. Resource reservation can effectively alleviate the collision problem.
Proposal 5: 1 bit is used for resource reservation for Mode 2.

8 Conclusion

In this contribution, the SA content is discussed and the following is proposed:
Proposal 1: F-RPT carried in the SA should indicate the frequency position of the first transmission. UL Type 0 resource allocation can be reused.

Proposal 2: No more than 8 bits T-RPT should be carried in SA, including 2 bits for transmission interval(s), 2 bits for number of transmissions of a given MAC PDU and 4 bits for the first transmission. The total bits can be less than 8 if some of these parameters are fixed or RRC configured.
Proposal 3: SPS field is included in the SA.

Proposal 4: 1 bit is used for frequency hopping.

Proposal 5: 1 bit is used for resource reservation for Mode 2.
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