3GPP TSG-RAN WG1 Meeting #77
R1-142428
Seoul, Korea, 19th – 23rd May 2014
Agenda item:

6.2.5.1.2
Source:
Microsoft Corporation
Title:
SA content for D2D broadcast communication
Document for:

Discussion and Decision

1
Introduction
During RAN1#76bis meetings, control signalling for D2D broadcasting communication was extensively discussed and the agreement was reached as below [1].  
Agreement: 

· Apart from data channel (and associated DMRS) and scheduling assignment (and possible PD2DSCH), no separate L1 D2D control channel is defined. 

Agreement:

For transmissions on the data channel, no new mappings between MCS and TBS are defined outside those existing in Rel-8
Agreement:

· 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

· The MCS for SA is fixed in the specifications 

· The modulation used for SA is QPSK

Agreement

· 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 

For RAN1#77:

· Consider how to signal the RPT in the SA (considering both Mode 1 and Mode 2)

· Consider detailed design of the SA transmission

· Consider whether NDI and/or RV are needed and if so how to signal them

Regarding the time randomization pattern for D2D Transmissions, the agreement is listed below:
Agreements:
· 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 is either implicitly or explicitly signaled by the eNB or Rel-10 Relay for Mode1

· RPT is either implicitly or explicitly signaled in SA

· If multiple transmission opportunities of the same SA are supported

· FFS whether one or more RPT are defined for (re)-transmissions of SAs
As shown in above, several remaining issues need to be further discussed, i.e., RPT pattern indication and the necessity of NDI and RV as well as the detailed design of SA transmission.
2
Contents of SA signaling
It was agreed that five-bit MCS is dynamically provided per SA using the existing 5-bit UL MCS table, and an ID of N bits is included in SA. However, how to signal RPT using SA and whether NDI and/or RV are needed in SA are FFS.

Considering the feature of D2D broadcasting communication and the reached agreements of last meeting, we provide our analysis on the remaining content for SA.
· Resource allocation for broadcasting transmission
For D2D broadcasting communication, the D2D Tx UE needs to indicate the resource(s) for reception of the associated physical channel that carries D2D broadcasting data via the SA. Then one or more resource patterns for transmission of time and/or frequency resources for multiple transmission opportunities of data TBs should be defined. For simplicity, the RPT can be explicitly signalled in SA for D2D Rx UEs to decode the corresponding data.

Regarding the detailed resource allocation scheme, in order to lower the design complexity of RPT pattern and standardization impact, it is better to limit the RPT only in time domain for time domain randomization and use the legacy uplink frequency resource allocation mechanism in Rel-8. In this way, it can fully reuse the legacy frequency hopping mechanism and provide frequency hopping gain as well as flexible resource block assignment.
Based on the above analysis, we have the following proposals:

Proposal 1: RPT is explicitly signalled in SA for D2D Rx UEs to decode the corresponding data.

Proposal 2: RPT can be defined to indicate the time domain resource for time domain randomization.
Proposal 3: Legacy uplink frequency hopping and resource allocation mechanism can be fully reused for frequency domain resource allocation.
· TA indication
It is possible that SA transmission and broadcasting transmission use different timing. For example, SA transmission follows the DL timing so that the D2D Rx UE can blindly decode the SA. While the broadcasting scheduled by SA may follow the UL timing in Mode 1 in order to avoid the collision between D2D broadcasting data and cellular UL traffic in the same subframe. Therefore, it is important that the D2D Rx UE is aware of the TA of the D2D Tx UE. It is noted that this TA indication in SA is applied for Mode 1 only and it is disable to set TA to be all zeros for Mode 2 transmission. 
Based on the above analysis, we have the following proposals:

Proposal 4: TA for D2D broadcasting is indicated in SA.
· NDI/RV indication
Considering there is no close-loop feedback for D2D broadcasting communication, the D2D transmission shall be operated in a predefined or blind manner. As shown in Section 1, one or more resource patterns for transmission  of time and/or frequency resources for multiple transmission opportunities of data TBs can be defined. The RPT can indicate the initial transmission and the retransmission in time domain. Then Rx UE can distinguish the initial transmission and retransmission. Additionally, different RV versions can be predefined to be associated with each transmission to support IR HARQ. Therefore, the NDI used to differentiate the new transmission and retransmission is not necessary. Similarly, RV is not needed.
Based on the above analysis, we have the following proposals:

Proposal 5: NDI/RV is not needed to include in SA.
Based on the above analysis, the corresponding elements are given in Table 1:
Table 1: SA content

	Element
	Example Values / Field Size
	Comment

	N-bit ID
	working assumption, N=8
	Enable the UE to reduce the probability of decoding of data packets the UE is not interested in

	MCS for D2D data broadcasting
	5 bits
	using the existing 5-bit UL MCS table without the support of 64QAM

	Time-domain pattern for D2D broadcasting transmission
	Dependent on pattern number (e.g., 3 bits for 8 configured patterns)
	Describe time-domain resource allocation for D2D data broadcasting

	Hopping flag for D2D data broadcasting transmission
	1 bit
	Reusing the existing bit in Rel-8

	RB assignment & hopping resource allocation for D2D data broadcasting transmission
	
[image: image1.wmf]é

ù

)

2

/

)

1

(

(

log

UL

RB

UL

RB

2

+

N

N

bits
	Reusing the existing RB assignment in Rel-8

	TA for D2D broadcasting transmission
	11 bits
	Reusing the 11-bit timing advance command in Rel-8


3          Conclusion
In this contribution, we investigate the remaining details of SA content for D2D broadcasting and have the following proposals:
Proposal 1: RPT is explicitly signalled in SA for D2D Rx UE to decode the corresponding data.

Proposal 2: RPT can be defined to indicate the time domain resource for time domain randomization.
Proposal 3: Legacy uplink frequency hopping and resource allocation mechanism can be fully reused for frequency domain resource allocation.
Proposal 4: TA for D2D broadcasting is indicated in SA.
Proposal 5: NDI/RV is not needed to include in SA.
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