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1. Introduction
LTE Device to Device ProSe in Release 12 has standardized ProSe broadcast communication. A communication capable UE performs sidelink transmission and reception in half-duplex mode, which means UE can’t perform reception and transmission simultaneously in the same subframe in PC5 interface.
In this contribution, we discuss the solution of missing packet due to half-duplex for UE-to-Network Relay and give our proposals.
2. Discussion
In Rel12, the transmission and reception of ProSe communication is operated on the same frequency. Due to the physical layer restriction, a UE can’t transmit and receive simultaneously on a carrier. ProSe UE-to-Network Relay is an important function in Rel-13 D2D WID [1]. Relay UE needs to relay the unicast traffic (UL and DL) between Remote UE and the network. Due to the current half-duplex transmission/reception mode, Relay UE and Remote UE may miss many packets, since they may transmit at the same time on the same transmission resources.
A simple solution is the transmission UE broadcasts the selected subframes used for ProSe communication transmission. Since Relay UE is a special UE for it relays the traffic to and from Remote UEs. It can be considered as a master UE, and it can support some management function.. It’s better to let Relay UE broadcast the selected subframes. Relay UE can estimate how many resources it needed to transmission based on the statistic the traffic of every Remote UEs it served. Then Relay UE selects subframes which can supply enough resources and inform the selected subframes to other UEs. Remote UEs will not select the subframes which the Relay UE marked to transmit ProSe communication to that Relay UE. Also, this solution would make the Remote UE aware on which subframes it needs to monitor the Relay UE’s ProSe direct communication, which improves the reliability.
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Figure 1. Example of Relay UE transmission subframes bitmap
Proposal 1：Relay UE informs the selected subframes used for ProSe communication transmission in a SCI period to other UEs to avoid transmission collision between Relay UE and Remote UEs.
There are four options to inform the resources assignment information of the Relay UE:
Option 1: extend MIB-SL

Option 2: introduce a new SIB-SL

Option 3: introduce RRC message

Option 4: using MAC CE

MIB-SL reserves 19 bits to extension. The analysis [2] indicates performance of PSBCH will be affected if the size of information exceeds 40 bits. And the size of subframeBitmap-r12 in [3] has exceeded 40 bits, it is unsuitable to transmit on PSBCH. Hence option 1 and option 2 will be negative. 
Option 3 is a legacy method, but there is no such logical channel for control plane, which needs to introduce new logical channel. A sidelink control mapping is given in figure 2. 
Option 4 has the smallest impact on spec, which would only introduce new MAC CE..

[image: image2.emf]STCH

SL-SCH

Sidelink

Logical channels

Sidelink

Transport channels

SL-DCH SL-BCH

SBCCH

SCCH


Figure 2. Sidelink channel mapping for option 3
Proposal 2: Introduce a control plane logical channel or using MAC CE to carry Relay UE transmission subframes bitmap.
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1：Relay UE informs the selected subframes used for ProSe communication transmission in a SCI period to other UEs to avoid transmission collision between Relay UE and Remote UEs.
Proposal 2: Introduce a control plane logical channel or using MAC CE to carry Relay UE transmission subframes bitmap.
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5. Annex
SL-TF-ResourceConfig
The IE SL-TF-ResourceConfig specifies a set of time/ frequency resources used for sidelink.

SL-TF-ResourceConfig information element
-- ASN1START

SL-TF-ResourceConfig-r12 ::=

SEQUENCE
{


prb-Num-r12






INTEGER (1..100),


prb-Start-r12 



 

INTEGER (0..99),


prb-End-r12



 


INTEGER (0..99),

offsetIndicator-r12




SL-OffsetIndicator-r12,


subframeBitmap-r12 




SubframeBitmapSL-r12

}

SubframeBitmapSL-r12 ::=

CHOICE {


bs4-r12








BIT STRING (SIZE (4)),


bs8-r12








BIT STRING (SIZE (8)),


bs12-r12







BIT STRING (SIZE (12)),


bs16-r12







BIT STRING (SIZE (16)),


bs30-r12







BIT STRING (SIZE (30)),


bs40-r12







BIT STRING (SIZE (40)),


bs42-r12







BIT STRING (SIZE (42))
}

-- ASN1STOP

	SL-TF-ResourceConfig field descriptions

	prb-Start, prb-End, prb-Num
Sidelink transmissions on a sub-frame can occur on PRB with index greater than or equal to prb-Start and less than prb-Start + prb-Num, and on PRB with index greater than prb-End - prb-Num and less than or equal to prb-End. Even for neighbouring cells, prb-Start and prb-End , are relative to PRB #0 of the cell from which it was obtained. See TS36.213 [23, 14.1.3, 14.2.3, 14.3.3].
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