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1
Introduction
In this contribution, some open topics on scheduling assignment are discussed.
In RAN#1 77 [1] the following agreements and working assumptions were made regarding the transmission of scheduling assignments.

Agreement:

· SA uses Rel-8 TBCC
Agreement:  

· For both Mode 1 and Mode 2, resource for single transmission (i.e. 1 subframe) of SA is FFS between 1 PRB-pair and 2 PRB-pair

· Retransmissions of  SA are supported

· FFS whether Chase combining

· Total number of transmissions of SA is FFS between
· fixed to a single value in specifications, and
· (pre-)configurable among two values
· FFS until RAN1#78 what these values are
· Number(s) of SA subframes in the SA resource pool FFS until RAN1#78 
· Given a certain SA resource pool and time/frequency resource that is used for a transmission of an SA message by a UE, the other time/frequency resources used by the same UE for transmission(s) of the same SA message within an SA resource period are known and fixed in the specification
· Details FFS
· FFS on whether/how to minimize the collision of transmissions in Mode 2
2
Discussion
2.1
Minimizing the collisions of transmissions in Mode 2

The agreement from RAN1#77 [1] calls for some solutions on how to minimize the collisions of transmissions in Mode 2. The current understanding is that UEs listen to other UEs scheduling assignments and they select a pattern for their own transmission that has not been selected by any other UEs. This is unfortunately not always possible as a UE is not necessarily aware of other UE’s scheduling selection at the moment it transmits its own SA. The intention is though that due to the half-duplex properties of the patterns, after the SA period all UEs know each other’s scheduled data resources. The only exception is the case when two or more UEs happen to select the same SA pattern. Even if there is not that kind of collision it still happens that some UEs have chosen the same or partially overlapping data resources. The UE behavior in this case is not clear. One could anticipate at least the following different behaviors:
· None of the UEs with overlapping data resources transmit the data part
· The UEs with overlapping resources transmit the data part only with a certain probability

None of these behaviors is optimal because in the first case capacity is lost for sure and in the second case there is still a certain probability for collisions.
One solution could be to introduce priority values for the UEs. The priority values are random values selected from a certain range. The range is the same for regular UEs, but for high priority UEs, for example a fire commander, can have a range of values that are always higher than what other crew members have and therefore a higher priority access can be provided. The random priority value is then included in the SA. In a situation where two UEs have overlapping resources the priority value will decide who can transmit and who will suspend the data transmission. In the rare case that the priority values of two UEs with colliding resources are the same, both UEs would refrain from transmitting or alternatively a UE would transmit with a certain probability. This feature will efficiently minimize the collisions for Mode 2 and also introduce a priority scheme that is very important for public safety operations as it guarantees uninterrupted transmission for a higher priority user. The overhead of the scheme is low weighted against the benefits it gives. The priority values can be preconfigured or assigned by the network for the in coverage case.

Introducing priority values is also a way of ensuring high priority delivery as required by public safety authorities for voice communication for example National Public Safety Telecommunications Council [2].

Proposal 1: Introduce priority values that help resolving collisions in the transmission in mode 2. The priority value is conveyed in the scheduling assignment.
2.2
SA contents
The following agreement and WA were reached in RAN1# 77.
Working assumption: 

· 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. 

Agreement:

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.

· Explicit NDI is not needed
In this section we discuss the fields needed in the SA.  
ID
It has already been decided that the SA includes an ID of N bits (N<=16, working assumption N=8). We support the WA of 8 bits signaling the target group for reception.
MCS

According to prior decisions MCS indication is provided dynamically per SA with 5 bits, using the existing 5-bit UL MCS table.
T-RPT
According to prior decisions T-RPT has no more than 256 values, which imply 8 bits for the signaling. 
Resource block assignment
For voice communication and any other type of communication, where the packet size is small and maximum coverage is targeted only a few PRB pairs seems to be optimal. However, for FTP type of communication, where the packet size is larger and coverage can be compromised a larger number of PRB pairs is needed. In order to have this flexibility a variable size assignment is needed. A natural starting point is to use the Type 0 resources assignment used in UL cellular communication, where the number of bits depends on the system bandwidth.  
FH

The frequency hopping pattern should be configurable for each resource pool separately. However, one bit signaling should be used to inform the UE whether frequency hopping is in use or not.
TA

Timing advance was already decided in RAN1# 77 to be 6 bits, at least for Mode 1. [Pending on outcome of ongoing email discussion, this may value may be revised in RAN1#78 to 6 or 11 bits]


Number of retransmissions

The number of retransmissions should be contained in the 8 bits used for T-RPT signaling. No other explicit signaling needed. 
Redundancy version
The redundancy version should be implicitly indicated together with the 8 bits used for T-RPT signaling. No explicit signaling needed. 
Priority value

At least two ranges for differentiating between high / low priority transmissions. Number of bits in the order of 4 – 6.
CP length



CP length for the data. Extended or normal.
Mode 1 / Mode 2 flag

In case the SA payload size is the same for Mode 1 and Mode 2 assignments but the payload contents are different, 1-bit is needed for differentiating between the modes. Otherwise this field is not required.
CRC


16 bits cyclic redundancy check is needed for validation of the SA contents.
The fields conveyed in the scheduling assignments are summarized in the table below.

Table 1. Scheduling assignment format description
	Name
	Bits
	Description

	ID
	8
	Target group ID

	MCS
	5
	Uses the existing 5-bit UL MCS table

	T-RPT
	8
	Defines the pattern for single MAC PDU retransmissions as well the resources for multiple MAC PDUs

	Resource block assignment


	5 (1.4 MHz)

7 (3 MHz)

7 (5 MHz)

11 (10 MHz)

12 (15 MHz)

13 (20 MHz)
	Similar to UE Type 0 for cellular UL. Can potentially be reduced by coarser granularity. FFS

	FH
	1
	Signals whether frequency hopping is used

	TA
	6
	Timing advance. Only mode 1. [Outcome of the email discussion, 6 or 11 bits]

	Priority value
	4 – 6
	Only Mode 2. Exact number of bits FFS

	CP length
	1
	CP length for the data

	Mode flag
	1
	Differentiates between Mode 1 and Mode 2, if required (FFS)

	CRC
	16
	Cyclic Redundancy Check


Proposal 2: Adopt as the contents for scheduling assignments the fields given in Table 1.
3
Conclusion
In this contribution, we discussed some final features for scheduling assignments with the following proposals:
Proposal 1: Introduce priority values that help resolving collisions in the transmission in mode 2. The priority value is conveyed in the scheduling assignment.
Proposal 2: Adopt as the contents for scheduling assignments the fields given in Table 1.
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