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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. Missing packet will occur in the case Resource collisions in time-domain between Relay UE uplink/sidelink transmission and Remote UE sidelink transmission.
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 resource collisions in time-domain may happen between Relay UE uplink/sidelink transmission and Remote UE sidelink transmission..
There are two solutions to avoid missing packets due to half-duplex.

Option 1: The sidelink transmission resource pool used for Remote UE is pre-configured, e.g. pre-configure the transmission resource pool 1 as Remote UE transmission resource pool. Relay UE shall not use the sub-frames allocated in Remote UE transmission resource pool for both uplink and sidelink transmission. eNB also needs to know the pre-configured Remote UE transmission sub-frames to avoid schedule Relay UE uplink/sidelink transmission in that sub-frames. This is a simple solution with low resource efficiency and less flexibility. 
Option 2: Relay UE informs the resource allocation information to Remote UE.

Since Relay UE is an in coverage UE, its resources for both uplink and Tx sidelink are assigned by eNB. To avoid resource collision in time-domain between Relay UE transmission and reception, eNB shall avoid scheduling the Relay UE for both uplink and Tx sidelink in the sub-frames which include the Tx sidelink resources for Remote UE, which needs the resources coordinate among Remote UE, Relay UE and eNB. The simple way is eNB configures the sidelink transmission resource pool to Remote UEs via the Relay UE. eNB can configure different resource pool for the Remote UEs belong to different Relay UE, which can reduce the interference at Remote UE Tx sidelinks and improve the reliability. 
Proposal 1：The resource pool used for Remote UE Tx is configured by eNB
Proposal 2：Relay UE informs the resource pool configuration to Remote UEs to avoid transmission collision between Relay UE and Remote UEs.
There are several options to inform the resources assignment information by Relay UE:
Option 1: the transmission resource information is carried by PSBCH

Option 1a: extend MIB-SL to include transmission resource pool indexes of Relay UE or Remote UE.
Option 1b: enhance PSBCH to be transmitted on the resources different from set of resource blocks as the synchronization signal. Introduce a new message transmitted on SBCCH which is mapping to enhanced PSBCH to carry transmission resource information RRC message. 
Option 2: the transmission resource information is carried by PSDCH

Option 2a: forward the transmission resource information to higher layer, then it can be carried in discovery message.
Option 2b: introduce a new logical channel mapping to SL-DCH to carry transmission resource information RRC message.
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Figure 2. Sidelink channel mapping for option 2b
Option 3: the transmission resource information is carried by D2D communication channels(PSCCH+PSSCH)

Option 3a: introduce a new logical channel mapping to SL-SCH to carry transmission resource information RRC message.
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Figure 3. Sidelink channel mapping for option 3a
Option 3b: introduce a new MAC CE to deliver transmission resource information.
Table 1: comparison of transmission resource information methods

	
	Resource efficiency
	Flexibility
	Inter-monitoring performance
	Specification effort
	Whether impact normal transmission

	Option 1a
	FFS
	Low, the configuration granularity is pre-configured resource pool
	High
	Low 
	May impact the reliability of synchronization

	Option 1b
	FFS based on the period of enhanced PSBCH
	High
	High
	High, Need to define the resource pool for enhanced PSBCH
	No

	Option 2a
	High, need 1-4 sub-frames for once transmission.  Upper layer needs to generate the message periodically.
	High
	Middle
	Low
	Share the bits with relay discovery message, 

	Option 2b
	High, same as option 2a.  RRC layer needs to generate the message periodically.
	High
	Middle
	High, need a new logical channel
	Share PSDCH with discovery message 

	Option 3a
	Low, need 6 sub-frames for once transmission. RRC layer needs to generate the message periodically.
	High
	Low 
	High, need a new logical channel 
	UE can transmit only one packet in a SCI period, so it will delay the data transmission 

	Option 3b
	Low, same as option 3a. MAC layer needs to generate the message periodically.
	High
	Low
	Low
	same as option 3a


Inter-monitoring performance is used to evaluate the inter-monitor proportion between Tx and Rx UE. It will improve by increasing resource in time-domain. For communication, the resource in time-domain is divided by PSCCH and PSSCH. Inter-monitoring is not realized for the case either PSCCH or PSSCH lost. For discovery, there are more off pattern can be used to monitor. Hence the inter-monitoring performance of PSDCH is higher than PSCCH + PSSCH.
Considering resource efficiency, flexibility, inter-monitoring performance, specification impact and whether impacts normal transmission, we prefer option 2b.
Proposal 3: Relay UE can transmit the resource pool information through PSDCH channel.

Proposal 4: Introduce a new logical channel mapping to SL-DCH to carry RRC message.
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1：The resource pool used for Remote UE Tx sidelink is configured by eNB
Proposal 2：Relay UE informs the resource pool configuration to Remote UEs to avoid transmission collision between Relay UE and Remote UEs.
Proposal 3: Relay UE can transmit the resource pool information through PSDCH channel.

Proposal 4: Introduce a new logical channel mapping to SL-DCH to carry RRC message.
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