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1.0 Introduction 
At TSG RAN meeting #63 held in Fukuoka the work item [1] which has the 3GPP acronym LTE_D2D_Prox was approved.  In order to progress the work in R4 it is proposed that R4 should create its own technical report (Stage 2) as part of the CR specification phase (stage 3). This procedure has been used before in R4 to expedite the work in an efficient manner and ensure the relevant CR(s) are aligned with the existing specifications. A draft technical report based on this approach has been provided for approval. 
2.0 Background 
The WI proposal in [1] listed the following objectives; 
 (
4.1
Objective of SI or Core part WI or Testing part WI
The objective of this work item is to enable device to device discovery in network coverage (intra-cell and inter-cell) and 
communication in network coverage (intra-cell and inter-cell), in partial network coverage and outside network coverage. The communication part is targeted to apply only to public safety use. The partial network coverage and out of network coverage scenarios apply only to public safety use. The work will proceed from the starting point of the agreements and working assumptions reached during the study item as captured in TR 36.843.
In particular:
Define physical signals and channels and related UE behaviors for D2D discovery and broadcast communication [RAN1]
Specify synchronization signal (D2DSS) and, if supported, synchronization channel (PD2DSCH)
Specify modifications, if any, of PUSCH for D2D discovery and broadcast communication (data and scheduling assignments)
Specify control needed for physical layer signal transmission/reception for broadcast communication
Specify resource allocation mechanisms for D2D discovery and broadcast communication [RAN1, RAN2] 
Distributed resource allocation mechanisms from allocated resource pool(s), for D2D discovery and broadcast communication [RAN1, RAN2] 
eNB
 resource allocation mechanisms, for D2D discovery and broadcast communication [RAN2, RAN1]
Specify resource allocation mechanisms for synchronization signals and, if supported, synchronization channels for D2D discovery and broadcast communication [RAN1, RAN2]
Specify synchronization procedure for inter-cell, 
in partial network coverage and outside network coverage
 [RAN1]
Specify higher layer (AS layers) protocols for D2D discovery and communication [RAN2]
Procedures, header format, signaling flows for D2D discovery and communication
Specify physical layer and higher layer techniques to enable the LTE network to manage, and continuously control D2D discovery and communication [RAN1, RAN2]
Define s
olutions
 related to lawful interception for D2D discovery and communication as defined by SA3-LI, if they impact the RAN specification [RAN2]
Study co-existence between D2D enabled LTE-network and victim network operating in adjacent carrier frequencies [RAN4]
If a need is identified by RAN4, specify potential means to mitigate interference [RAN1]
Define 
Tx
 and Rx RF requirements for the UE [RAN4] 
Define RRM core requirements [RAN4, RAN1, RAN2]
The impact of D2D on cellular traffic, spectrum and on the 
QoS
 of other services from the same operator should be studied and 
minimised
. The specified solutions should
 enable device to device discovery and communication
 on the same or on different LTE carrier(s) than that used for WAN communication by the UE, for both FDD and TDD
.   
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Observations 
· The agreed WI would require R4 to address item 8, 9 and 10 in the work item objectives highlighted in red 
· The work will proceed from the starting point of the agreements and working assumptions reached during the study item as captured in TR 36.843. However, examination of TR36.843 shows little material or agreement had been reached from a R4 perspective to meet the overall objectives needed to define the Tx and Rx requirements for the UE (TS36.101) or RRM requirements (TS36.133) 

3.0 Way forward
In order to progress the work in R4 it is proposed that R4 should create its own technical report (Stage 2) as part of the CR specification phase (stage 3). This is a similar approach that R4 has adopted in the past to complete an approved work item i.e. 
· LTE  Technical report (TR36.803) on the UE RF specification
· LTE  Technical report (TR36.807) on UE release 10 features (CA, UL-MIMO and eDL-MIMO
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]LTE Technical report  (TR36.837) on the HPUE specification
· LTE Technical report on new bands and CA combinations
· LTE Technical report (TR36.xxx)for Active Antenna Systems (AAS) 
· LTE Technical report for Low cost MTC 

The advantage of this approach is that any agreements reached during the work are captured in the R4 technical report. CR changes are also documented in the Annex in the same format/template as per the final specification so that a large CR can be submitted for R4 approval which is then aligned with the latest specification release. 

Since LTE device to device proximity services consists of two features; Discovery and Direct communications, the same R4 technical report can address both features in a similar manner to the rel 10 features (CA and UL-MIMO)  in TS36.101 i.e. suffix D (Discovery) and Suffix E (Direct communications) can be implemented in the specification 

Proposed structure for the new TR is detailed in section 4 and follow similar format used in other R4 technical reports
4.0 TR 36.xxx: LTE Device to Device Proximity Services; UE radio transmission and receptions
Section 1: Scope
Section 2: References 
Section 3: Definition and abbreviations 

Section 4: Background 
Would capture the justification and the objectives taken from RAN approved WID in RP-140418 
4            Background	
4.1     Justification	
 4.2      Objective	.

Section 5: Deployment and co-existence studies
Would capture the outcome of the study on co-existence between D2D enabled LTE-network and victim network i.e. objective 8 of the work item. 
We feel there are two types of operator’s deployment scenarios 
· Dedicated PS network  where the PS is more concerned with co-existence with an adjacent carrier This is in-line with objective 8 of the WI and also the open issues identified in the status report [2] on  impact to other operators spectrum 
· Commercial network which also support PS users and therefore in band co-existence with traditional commercial network user need to be studied to address the requirements of interference and loss of cell throughput due to the EVM or in-band emission requirements. This is in-line with the open issues identified in the status report [2]  relating to impact on cellular traffic 

Operating band and channel bandwidth would need to be specified for both D2D discovery and communication noting, in the case of communications, this would operate in the uplink spectrum (in the case of FDD) or uplink sub-frames of the cell giving coverage
In order to minimize the amount of RAN4 meeting time, it is proposed that this work should be supported by interested parties and outcome presented to RAN4 for approval similar to methodology adopted for ad-hoc discussions. It is proposed that contributions to this section would be in the form of TP (text proposal without track changes) for RAN4 approval
5	Deployment and co-existence studies………………………………………….……………..
5.1   	General………………………………………………………………………………………..
5.2	Operating bands………………………………………………………………………............
5.3	Channel bandwidth……………………………………………………………………………
5.4	Channel arrangements ………………………………………………………………………..
5.4	Our of band co-existence between D2D enabled LTE-network and victim network……… ..
5.5 	Impact on cellular traffic …………………………………………………………………..…  
5.6       Additional scenarios……………………………………………………………………….....
Section 6: D2D transmtter characteristic 
Would capture the justification and proposed changes that would be needed to address the Tx requirement needed for the D2D i.e. objective 9 and 8 of the work item 
This would follow the same section headers as used in TS36.101. It is proposed that contributions to these sections would be in the form of a discussion document as background and a TP (text proposal withour track changes) 
6	D2D transmitter characteristics	
6.1	General	
6.2	Transmit power	
6.2.1	Void	
6.2.2	UE Maximum Output Power	
6.2.3	UE Maximum Output power for modulation / channel bandwidth	
6.2.4	UE Maximum Output Power with additional requirements	
6.2.5	Configured transmitted Power	
6.3	Output power dynamics	
6.3.1	(Void)	
6.3.2	Minimum output power	
6.3.3	Transmit OFF power	
6.3.4	ON/OFF time mask	
6.3.5	Power Control	
6.4	Void	
6.5	 Transmit signal quality	
6.5.1	Frequency error	
6.5.2	Transmit modulation quality	
6.6	Output RF spectrum emissions	
6.6.1	Occupied bandwidth	
6.6.2	Out of band emission	
6.6.3	Spurious emissions	
6.7	Transmit intermodulation	

Section 7: D2D receiver characteristic 
Would capture the justification and  proposed changes that would be needed to address the Rx  requirement needed for the D2D i.e. objective 9 and 8 of the work item 
This would follow the same section headers as used in TS36.101. It is proposed that contributions to these sections would be in the form of discussion document as background and a TP (text proposal withour track changes) 
7	 D2D receiver characteristics	
7.1	General	
7.2	Diversity characteristics	
7.3	Reference sensitivity power level	
7.4	Maximum input level	
7.5	Adjacent Channel Selectivity (ACS)	
7.6	Blocking characteristics	
7.7	Spurious response	
7.8	Intermodulation characteristics	
7.9	Spurious emissions	
7.10	Receiver image	.

Section 8: Other specification impacts (if applicable) 
Provides a place holder if it is found we need to consider the impact on other R4 specifications.  For example, as indicated in [2] resource allocation can operate in two modes 
1. Mode 1: eNodeB or release 10 relay node schedules the exact resources used by a UE to transmit direct data and control information. Must be supported for in coverage
2. Mode 2: A UE on its own can select resources from resources pools to transmit direct data and direct control information. Must be supported for edge and/or out of coverage
Working assumption when transmitting UEs are out of coverage, the resources used for D2D broadcast data are selected from a resource pool which can be pre-configured or semi-statically configured. Since the location, allocation and power of the resources allocation has an impact on the UE RF requirements where should this be specified? 
It is proposed that contributions to these sections would be in the form of discussion document as background and a TP (text proposal without track changes) 
8	 Other specification impacts (if applicable)	...

Section 9 : Performance requirements
 provides a place holder for future work once the work on the core requirements are completed to address any performance requirements. Note; the performance requiremennts which consists of demodulation and baseband requirements are not considered part of the core work need for rel-12 work item completion. General performance work is assumed to be completed within 6 months of closure of the work item related to the core specifications 

Current working assumptions in [2] for D2D data communications physical channel PUSCH as defined in TS36.211 and TS36.212 is reused with some modifications and transmission of D2D control signal for D2D communications is FFS between separate physical channel and multiplexed into D2D data communication physical channel 

9:  Performance 	.

Annex A; Change request to TS36.101 to address D2D 
 It is proposed that we include section 2, 3, 4, 5, 6 and 7 from the TS36.101 Release 12 March 2014 version as an Annex so that as the work progress we can update the this section (with track changes).   A CR for TS36.101  can then be formulated when the work item is ready to be closed, this section can be deleted from the technical report. This is the same approach as was used to develop the release 8 LTE and the release 10 LTE-Advanced specification for TS36.101. It is proposed that contributions to this section would be in the form of TP (text proposal with track changes) for this section for RAN4 approval. 
Annex A:  Change Request to TS36.101 to address D2D	.
Annex  Z : Change history
will provide a history of the R4  contributions which have been included in the Technical report similar to the techncial report for other work items.  
Annex Z:  Change history	.
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