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1 Introduction

In RAN1 #85 meeting, a big progress on DMRS design for PSCCH/PSSCH and PSBCH was achieved. 

Agreement:
· Confirm the working assumption that legacy PUSCH RS is used for PSCCH and PSSCH in the four RS symbols.
Agreement:
· Alt 1 + Adapt MCS, the number of RBs, and number of transmission subframes depending on the UE absolute speed and UE synchronization source (e.g. GNSS or eNB)
· Options for details of PSCCH
· Working assumption which will be automatically confirmed if no problem is identified during this week
· DMRS within a TTI for a transmission by a UE are not identical 

· No blind detection of DMRS is introduced

· Details FFS
· Working assumption: 2 consecutive PRB pairs in a subframe are used for each PSCCH if the number of SA bits is less than 64 including CRC. The exact size of SA is FFS including the CRC size and could be larger than 64 bits.
· Options for details of PSSCH
· Network configuration or preconfiguration can be used to associate the ranges of MCS, RB number for PSSCH, number of retransmission with the condition of the UE absolute speed. Different (pre)configuration and threshold is given for the different type (e.g., eNB, GNSS, UE) of the transmission synchronization reference.
· RAN1 will study the proper range of these parameters.
Agreements:
· For PSBCH DM RS symbol location, Option 3 (i.e., symbol #4, #6, #9 for normal CP) is supported.
· Working assumption: PSBCH content size is the same as Rel-12.
· Working assumption: V2V SLSS/PSBCH periodicity is 200 ms.
· If it is agreed that SLSS/PSBCH is used for the purpose of detecting LTE ITS transmissions, this working assumption needs to be revisited.

· Rel-13 D2D synchronization resource configuration principle is reused.

In this contribution, we provide our views on remaining issues on DMRS design for PSCCH/PSSCH/PSBCH. 
2 DMRS for PSCCH/PSSCH 
Table 1 summarizes DMRS generation and data scrambling for PSCCH/PSSCH in Rel-12 D2D. For PSCCH, a common DMRS sequence applies to each DMRS symbol for all devices and a common scrambling code is used. For PSSCH, ‘SA ID’ carried by PSCCH is used for randomization for DMRS sequence and scrambling, further, sequence-group hopping is enabled. According to the agreements in RAN1#85, DMRS within a TTI for a transmission by a UE are not identical for PSCCH. The simplest way is allowing DMRS sequence-group hopping for PSCCH. Consequently, same DMRS generation applies for PSCCH and PSSCH. 
Table 1: DMRS sequence and data scrambling for PSCCH/PSSCH in D2D
	
	
	Scrambling
	DMRS base sequence
	DMRS

	
	Cell ID 
	RNTI 
	Slot number
	Codeword index
	Group hopping
	Sequence hopping
	Delta shift
	Cell ID
	CS
	OCC

	PSCCH
	510
	Independent of UE ID Fixed to 0
	Independent of the slot number Fixed to 0
	Fixed to 0
	Disabled
	Disabled
	0
	510
	0
	Fixed to [1 1]

	PSSCH
	510
	SA ID
	Slot number
	Fixed to 0
	Enabled
	Disabled
	0
	SA ID
	By SA ID bit 1, 2, 3
	By SA ID bit 0


In existing LTE, sequence-group hopping follows the slot number of PUSCH, i.e. the sequence-group number 
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. To support 2 DMRS symbols per slot, the above formula could be extended as 
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 for the 1st and 2nd DMRS symbol in a slot. All other design on DMRS sequence and scrambling code from Rel-12 D2D could be reused. 
Proposal 1:

· Allow DMRS sequence-group hopping for PSCCH;

· Extension of sequence-group number u for the 2 DMRS symbols per slot. 
3 ‘SA ID’ in PSCCH
In Rel-12, ‘SA ID’ carried in PSCCH is the ID for a group destination, which help a receiver to filter interested PSSCH, so that some unwanted traffics are not processed for power saving. However, in V2X communication, a device may need to receive most/all V2X message from neighbor devices for security. It may not need to filter some messages by ‘SA ID’. On the other hand, there is a need to identify the consecutive messages from a transmitter, e.g. for the processing of sensing results. Therefore, ‘SA ID’ could be replaced by a kind of source ID. As legacy ‘SA ID’, source ID serves as a means for DMRS sequence/scrambling code randomization.  

Table 2: DMRS sequence and data scrambling for PSCCH/PSSCH in V2X
	
	
	Scrambling
	DMRS base sequence
	DMRS

	
	Cell ID 
	RNTI 
	Slot number
	Codeword index
	Group hopping
	Sequence hopping
	Delta shift
	Cell ID
	CS
	OCC

	PSCCH
	510
	Independent of UE ID Fixed to 0
	Independent of the slot number Fixed to 0
	Fixed to 0
	Enabled
	Disabled
	0
	510
	0
	Fixed to [1 1]

	PSSCH
	510
	Source ID
	Slot number
	Fixed to 0
	Enabled
	Disabled
	0
	Source ID
	By Source ID bit 1, 2, 3
	By Source ID bit 0


For overhead reduction, number of bit for source ID in PSCCH cannot be too large. 8 bits as legacy ‘SA ID’ may be an upper limit. However, the number of devices (vehicle/pedestrian/RSU) can be quite large in a small area, and the devices may move at very high speed. As a consequence, two adjacent devices may happen to use the same source ID. A device may select or configure a free source ID and use it for a while, but it may eventually collide with another device due to the move or other reasons. 
Collision of source ID for adjacent devices has several drawbacks. The two devices will use same DMRS sequence and scrambling code which degrade channel estimation and interference randomization. A receiver may fail to know how to softly combine the received message in PHY if other information such as MCS, service priority etc. are also undistinguishable. Received power or energy based sensing may not be properly operated since a receiver fails to know the measurements in sensing window belong to multiple devices. Consequently, a device should reselect or reconfigure a new source ID if collision is detected. 
Proposal 2:

· Source ID is introduced in PSCCH and is used for DMRS sequence and scrambling code randomization;

· A device should reselect or reconfigure a new source ID if collision is detected. 
4 Conclusions
In this contribution, we discuss several remaining DMRS related issues. To support different DMRS sequences in a TTI, we think the simplest way is to enable sequence-group hopping, which hence have a common design as DMRS for PSSCH. Source ID could be transmitted in PSCCH to identify a transmitter and solutions needed if collision on source ID identified. We made the following proposals, 

Proposal 1:

· Allow DMRS sequence-group hopping for PSCCH;

· Extension of sequence-group number u for the 2 DMRS symbols per slot. 
Proposal 2:

· Source ID is introduced in PSCCH and is used for DMRS sequence and scrambling code randomization;

· A device should reselect or reconfigure a new source ID if collision is detected. 
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