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2.
Technical status related evaluation
R1-135998 contains TR36.843 v1.0.0. This is the latest iteration of the technical report for the study item.
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
RAN WG1
LTE Device to Device (D2D) Proximity Services was discussed during RAN1#74bis and RAN1#75. More than 100 contributions related to the study item were received during each meeting. During the meetings RAN1 continued discussing device to device communication, synchronization, and discovery. 

In general it was agreed that: 
· Working Assumption for further study: All data carrying physical channels use SC-FDMA for communication.
· LS was sent to RAN4 asking guidance on use of OFDMA versus SC-FDMA.
· From an individual UE perspective on a given carrier D2D signal reception and cellular uplink transmission do not use full duplex.
· For multiplexing of a D2D signal and cellular signal from an individual UE perspective on a given carrier:
· FDM shall not be used. 
· Time division multiplexing (TDM) can be used.  Details are FFS.
For synchronization the following agreements were achieved:
· A D2D Synchronization Source was defined to be an entity that transmits at least a D2D synchronization signal (D2DSS). 

· The transmitted D2DSS may be used by a UE to obtain time and frequency synchronization. 

· The D2DSS transmitted by a D2D Synchronization Source which is an eNodeB shall be the Rel-8 PSS/SSS.
· The structure of D2DSS transmitted by D2D Synchronization Sources other than the eNodeB consists of
· At least a Primary D2D Synchronization Signal (PD2DSS) which is a Zadoff Chu sequence.
· May also comprise of a Secondary D2D Synchronization Signal (SD2DSS) which is a M sequence.
· May also carry the identity and/or type of the D2D Synchronization Source(s).
· A D2D Synchronization Source may also transmit a PD2DSCH that may be used for transmitting identity and other information
· The following working assumption was agreed to for D2DSS transmission procedure by a UE
· Before starting to transmit D2DSS, a UE scans for D2D Synchronization Sources. 
· If a synchronization source is detected, the UE may transmit at least D2DSS derived from D2DSS received from a D2D synchronization source.

· Synchronization sources which are eNodeBs have a higher priority than synchronization sources which are UEs

· If no synchronization source is detected, a UE may nevertheless transmit D2DSS

· A UE may reselect the D2D Synchronization Source it uses as the timing reference for its transmissions of D2DSS if the UE detects a change in the D2D Synchronization Source(s) 

· It was also agreed that at a given time the reference point in time for the D2D signal transmission time is derived from at most one D2DSS
For communication the following agreements were achieved:

· Working Assumption: For D2D data communication physical channel PUSCH structure should be reused. Some possible changes are under discussion.
· For broadcast it was agreed that in the out of network case resources used for broadcast transmissions are selected from a resource pool. The resource pool can be configured or semi-statically allocated. 
For discovery the following agreements were achieved:

· RAN1 will focus on in coverage discovery case.

· Working Assumption: Open and Restricted discovery messages are undistinguishable at physical layer if Open and Restricted discovery messages have the same size.
· Working Assumption: UEs that do not have an active timing advance value transmit discovery signal with no offset from received reference timing signal.
· Examples of UEs that do not have active timing advance are RRC_IDLE UEs.
· Working Assumption: Discovery transmissions use both sequence and message.
· Working Assumption: For discovery transmission PUSCH structure should be reused. Some possible changes are under discussion.
· An LS was sent to RAN2 asking for clarification on discovery message size
· For Type 1 discovery the following working assumptions were made for further evaluation
· Discovery message transmission resource configuration consists of  number of sub-frames, a discovery period, and number of PRBs
· Discovery resources within one period of the allocation are divided into time-frequency resources

· Individual discovery message transmission resources are not CDM
· All individual discovery message transmission resources are the same size
· Furthermore, for Type 1discovery it was agreed that the impact on cellular system of RRC_CONNECTED UEs transmitting discovery signal based on downlink reference timing is to be evaluated. If the impact on cellular system is found to be insignificant, then the following working assumption will be made:

· For FDD: RRC_CONNECTED UEs transmit discovery signal with no offset from received downlink reference timing

· For TDD: RRC_CONNECTED UEs transmit discovery signal with fixed offset from received downlink reference timing.
RAN WG2

LTE Device to Device (D2D) Proximity Services was discussed during RAN2#83Bis and RAN2#84. More than 150 (combined) contributions related to the study item were received for the meetings. During the meetings RAN2 continued discussing 1:M broadcast device to device communication, and discovery. 

For discovery the following agreements were achieved:

· RAN2 does not distinguish open/restricted discovery and PUSH/PULL model on access stratum level. 

· It is possible for UEs to transmit and/or receive D2D discovery message while being RRC_IDLE and RRC_CONNECTED.

· The NW needs to be in control of the resources and transmission mode (RRC_CONNECTED and/or RRC_IDLE) that the UEs may use to transmit Discovery signals. NW should have the option to select the preferred configuration mode (RRC_IDLE or RRC_CONNECTED) for transmission and reception of discovery messages.
· If the UE cannot interpret (in Access Stratum or  upper layers) the received D2D discovery message it may or may not establish an RRC Connection in order to verify the content e.g. with an application server. 
· ProSe UE Identities and ProSe Application Identities are assigned/re-assigned/allocated in upper layers and Access Stratum transmits them transparently.
· RAN2 assumes that IP layer is not used and therefore RoHC is not needed.
· Radio Protocol Stack for discovery comprises of at least a MAC layer. Additional Access Stratum layer (e.g. PDCP), impact on Protocol stack for D2D Direct Discovery will be considered for providing ciphering and/or integrity protection based on SA3 input.
· MAC header for discovery does not comprise any fields based on which filtering on L2 could be performed. 

· The MAC receiver forwards all received discovery messages to upper layers. 

· MAC will deliver only correctly received messages to upper layers. 

· It is assumed that L1 indicates to MAC whether a discovery messages has been received correctly. 

· It is assumed Upper Layers guarantee to deliver only valid discovery information to the Access Stratum.
For 1:M D2D Broadcast Communication the following agreements were achieved:

· As baseline we assume that from L2 point of view, 1:M D2D broadcast communication is one-way and there is no feedback on L2 (MAC/RLC/PDCP)

· RRC/ Connection Handling:

· A D2D Prose UE does not establish and maintain a logical connection to receiving D2D Prose UEs prior to a 1: M D2D broadcast communication. 

· PDCP: 

· 1: M D2D broadcast communication data (i.e. IP packets) should be handled as the normal user-plane data.

· Header-compression/decompression in PDCP is applicable for 1: M D2D broadcast communication.

· U-Mode is used for header compression in PDCP for D2D broadcast operation for public safety.

· Security support will be addressed based on input by SA3.

· RLC:

· RLC UM is used for 1: M D2D broadcast communication.

· Segmentation and Re-assembly is supported on L2 by RLC UM. 

· A receiving UE needs to maintain at least one RLC UM entity per transmitting peer UE. 

· An RLC UM receiver entity does not need to be configured prior to reception of the first RLC UM data unit

· So far no need has been identified for RLC AM or RLC TM for D2D communication for user plane data transmission. 

· MAC:

· No HARQ feedback is assumed for 1: M D2D broadcast communication

· The receiving UE needs to know a source ID in order to identify the receiver RLC UM entity. 

· FFS whether we support multicast/unicast and/or broadcast

· L2 Multicast/Unicast: A L2 target ID carried in the MAC header would allow discarding a received RLC UM PDU even before delivering it to the RLC receiver entity. 

· L2 Broadcast: A receiving UE would process all received RLC PDUs from all transmitters and aim to re-assemble and deliver IP packets to upper layers. 

· No L2 target ID would be needed, or, to be future proof, a fixed “broadcast ID” could be specified and transmitted. 

· UEs in-coverage and out-of-coverage need to be aware of a resource pool (time/frequency) for D2D communication reception. Configuration of reception pool and handling of transmission resources are FFS.
RAN WG4
RAN4 discussed LTE Device to Device (D2D) Proximity Services for the first time at RAN4#64bis. The discussions continued during RAN4#65.

During a RAN4#65 a reply to RAN1 LS on in-band emissions was agreed to. For single cluster transmission RAN4 two sets of values were agreed as offsets for typical values from minimum performance requirements. No agreement was achieved on multi cluster transmissions.

2.2
List of completed elements (compare with open issues of last TSG)
2.3
List of open issues
NOTE:
Usually this list is empty when the work/study item is 100% complete otherwise please justify why an open issue is not essential for the work/study item.
The list of open issues does not represent a prioritization of items to be studied.
· Potential gains obtained by LTE device-to-device direct discovery with respect to existing device-to-device mechanisms
· Possible impact to existing operator services (e.g. voice calls) and operator resources

· Terminal and spectrum aspects

· Design of device to device discovery (Public Safety and General Scenario use cases)

· Design of broadcast device to device communication (Public Safety use cases)

· Design of groupcast device to device communication (Public Safety use cases). The basic functionality will be based on device to device broadcast communication.
· Design of device to device relay (Public Safety use cases). The basic functionality will be based on device to device broadcast communication.
3.
References

NOTE:
This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
1. R1-135041,  "System considerations for D2D synchronization", Huawei, HiSilicon

2. R1-135042, "Resource assignment for D2D communication", Huawei, HiSilicon

3. R1-135043, "System-level performance of D2D communication", Huawei, HiSilicon

4. R1-135044, "D2D discovery message design", Huawei, HiSilicon

5. R1-135045, "Benefits of type-2 discovery", Huawei, HiSilicon

6. R1-135046, "Resource allocation for type-1 discovery", Huawei, HiSilicon

7. R1-135047, "Considerations on timing for D2D", Huawei, HiSilicon

8. R1-135088, "Details of discovery sequence and message design", CATT

9. R1-135089, "Further discussion on resource allocation for D2D discovery", CATT

10. R1-135090, "The value of T2 for D2D transmission timing", CATT

11. R1-135091, "Discussion on synchronization for D2D operation", CATT

12. R1-135092, "Discussion on physical channel types for D2D communication", CATT

13. R1-135093, "Multiplexing between cellular link and D2D link", CATT

14. R1-135094, "Resource allocation for D2D communication", CATT

15. R1-135113, "Discussion on D2D synchronization", Intel Corporation

16. R1-135114, "Preliminary performance analysis of D2D synchronization", Intel Corporation

17. R1-135115, "Discussion on D2D resource allocation method", Intel Corporation

18. R1-135116, "System level analysis of the D2D broadcast communication in out of network coverage scenarios", Intel Corporation

19. R1-135117, "On message-based D2D discovery signal design", Intel Corporation

20. R1-135118, "D2D discovery resource size and mapping to physical resources", Intel Corporation

21. R1-135119, "On resource allocation for D2D discovery", Intel Corporation

22. R1-135120, "D2D discovery resource selection for Type 1 discovery", Intel Corporation

23. R1-135121, "On D2D discovery transmission timing", Intel Corporation

24. R1-135140, "Analysis of synchronization mechanism for D2D communication", Fujitsu

25. R1-135141, "Further analysis on control Information for D2D communication", Fujitsu

26. R1-135142, "RRM for D2D communication", Fujitsu

27. R1-135143, "On D2D discovery signal design options", Fujitsu

28. R1-135144, "Potential issues of D2D discovery signal transmission timing", Fujitsu

29. R1-135175, "Synchronization design for D2D communication", Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

30. R1-135176, "Design and performance evaluation for D2D broadcast", Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

31. R1-135177, "Discovery signal design details", Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

32. R1-135178, "D2D transmission Timing ", Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

33. R1-135219, "Time synchronization for D2D broadcast communication in out of network coverage", Samsung

34. R1-135220, "Physical channel design for D2D communication", Samsung

35. R1-135221, "Resource allocation for D2D broadcast communication", Samsung

36. R1-135222, "Evaluation results of resource allocation scheme for D2D communication", Samsung

37. R1-135223, "Physical channel design for D2D discovery", Samsung

38. R1-135224, "Resource allocation method for D2D discovery", Samsung

39. R1-135225, "In-band emission impact of D2D discovery ", Samsung

40. R1-135226, "D2D discovery timing impact on PUCCH", Samsung

41. R1-135268, "Synchronisation of D2D UEs outside of EUTRAN network coverage", NEC

42. R1-135269, "D2D Discovery Resource Allocation under Network Coverage", NEC

43. R1-135270, "Considerations of subframe design for D2D communication", NEC

44. R1-135277, "On the D2DSS and PD2DSCH", ETRI

45. R1-135278, "Physical channel design for D2D communications", ETRI

46. R1-135279, "Discussion on resource allocation for D2D discovery", ETRI

47. R1-135316, "Multi-hop D2D synchronization performance ", Qualcomm Inc.

48. R1-135317, "Signal Design and Resource Allocation for D2D Synchronization", Qualcomm Inc.

49. R1-135318, "D2D broadcast link level simulation results for VOIP", Qualcomm Inc.

50. R1-135319, "Control for D2D broadcast communication", Qualcomm Inc.

51. R1-135320, "Distributed vs. centalized broadcast communication control", Qualcomm Inc.

52. R1-135321, "Signal design for D2D broadcast communication", Qualcomm Inc.

53. R1-135322, "D2D broadcast resource allocation and interference management algorithms", Qualcomm Inc.

54. R1-135323, "D2D discovery signal design", Qualcomm Inc.

55. R1-135324, "Reference signal design for discovery ", Qualcomm Inc.

56. R1-135325, "Resource allocation for D2D discovery", Qualcomm Inc.

57. R1-135326, "D2D transmission timing", Qualcomm Inc.

58. R1-135327, "Text Proposal for TR 36.843", Qualcomm Inc.

59. R1-135328, "Draft TR 36.843", Qualcomm Inc.

60. R1-135368, "Considerations on synchronization of D2D broadcast communication", ZTE

61. R1-135369, "Control Channel Design for D2D link", ZTE

62. R1-135370, "Study on D2D Resource Allocation", ZTE

63. R1-135371, "Performance Aspects of Discovery Signals", ZTE

64. R1-135372, "Resource Allocation for D2D Discovery Type 1", ZTE

65. R1-135373, "Discussions on necessity of supporting Discovery Type 2", ZTE

66. R1-135374, "Timing options for D2D", ZTE

67. R1-135385, "On the need of a feedback loop for D2D communication", Huawei, HiSilicon

68. R1-135386, "Physical channel design for D2D communication", Huawei, HiSilicon

69. R1-135398, "Clarification on D2D synchronization procedure", Panasonic

70. R1-135399, "Physical channel design in D2D communication", Panasonic

71. R1-135400, "Consideration on contention based and scheduling based resource allocation schemes in D2D ", Panasonic

72. R1-135402, "Public safety usage and impacts on synchronization", EADS

73. R1-135415, "Spectrum utilization model for D2D communications and discovery", ITRI

74. R1-135416, "AGC Impact to Discovery Signal Design", ITRI

75. R1-135417, "RF Blocking effect evaluation under FDM-based radio resource allocation", ITRI

76. R1-135418, "Frequency Reuse for D2D Broadcast Communication", ITRI

77. R1-135451, "Views on Type2 discovery resource allocation", KDDI

78. R1-135479, "Discussion on design of D2DSS and PD2DSCH", LG Electronics

79. R1-135480, "D2D Communication Physical Channel Design", LG Electronics

80. R1-135481, "Discussion on resource allocation in D2D communications", LG Electronics

81. R1-135482, "Multiplexing of Uu and D2D communication", LG Electronics

82. R1-135483, "Discussion on D2D Communication Scheduling Method", LG Electronics

83. R1-135484, "D2D Discovery Signal Format", LG Electronics

84. R1-135485, "Resource Allocation and UE Behavior for D2D Discovery", LG Electronics

85. R1-135486, "Discussion on multiplexing of Uu and D2D discovery", LG Electronics

86. R1-135487, "D2D Discovery Signal Transmission Timing", LG Electronics

87. R1-135488, "Discussion on Synchronization for D2D Communications", LG Electronics

88. R1-135489, "Issues on D2D Signal Transmissions and Receptions across Carriers", LG Electronics

89. R1-135494, "ProSe device-to-device voice communications and impact upon channel design", General Dynamics Broadband UK

90. R1-135495, "ProSe device-to-device communication control channel design", General Dynamics Broadband UK

91. R1-135496, "ProSe device-to-device discovery sequence design", General Dynamics Broadband UK

92. R1-135497, "ProSe device-to-device discovery link performance", General Dynamics Broadband UK

93. R1-135498, "ProSe device-to-device discovery system simulations", General Dynamics Broadband UK

94. R1-135504, "D2D discovery signal and message content", HTC

95. R1-135505, "Resource allocation for D2D discovery", HTC

96. R1-135521, "Evaluation on PRB size and period of sending discovery signals", NTT DOCOMO

97. R1-135522, "Views on D2D discovery resource allocation", NTT DOCOMO

98. R1-135529, "Proposal to support longer D2D discovery message sizes", Motorola Solutions

99. R1-135530, "Near-Far Mitigation for D2D Discovery", Huawei, HiSilicon

100. R1-135532, "Design considerations for D2DSS", Huawei, HiSilicon

101. R1-135542, "Synchronization Design for D2D communication", Broadcom Corporation

102. R1-135543, "D2D communication channel access", Broadcom Corporation

103. R1-135544, "In-Coverage ProSe Synchronization and Timing", Broadcom Corporation

104. R1-135554, "Configuration and Reception of D2D Synchronization and Control Channels", BlackBerry UK Limited

105. R1-135555, "System level performance of discovery using HARQ combining", BlackBerry UK Limited

106. R1-135591, "D2D synchronization and transmission timing", Nokia, NSN

107. R1-135592, "Resource allocation, multiplexing and resource access", Nokia, NSN

108. R1-135593, "D2D discovery signal design", Nokia, NSN

109. R1-135594, "Resource allocation and inter-cell discovery ", Nokia, NSN

110. R1-135605, "Synchronization for D2D communication", InterDigital

111. R1-135606, "L1 channel design for D2D communication", InterDigital

112. R1-135607, "Evaluation results for D2D PUSCH resource allocation methods", InterDigital

113. R1-135613, "Discussion on D2D data physical channel", Intel Corporation

114. R1-135614, "Discussion on D2D transmission timing", Intel Corporation

115. R1-135617, "Method of resource allocation for D2D discovery", ASUSTeK

116. R1-135669, "Physical channel design for D2D communications", HTC

117. R1-135670, "D2D transmission timing considerations", HTC

118. R1-135671, "Channel coding considerations for D2D discovery signal", Kyocera

119. R1-135764, "Considerations for asynchronous discovery in D2D", Sony

120. R1-135803, "Synchronization Procedures for D2D Discovery and Communication", Ericsson

121. R1-135804, "Synchronization Signals and Channel Design for D2D Discovery and Communication", Ericsson

122. R1-135805, "On Scrambling of D2D Physical Channels", Ericsson

123. R1-135806, "Physical Channels Design for D2D", Ericsson

124. R1-135807, "On resource allocation for D2D broadcast communication", Ericsson

125. R1-135808, "On scheduling for D2D communication", Ericsson

126. R1-135809, "On Out of Coverage Definitions for D2D", Ericsson

127. R1-135810, "Discovery Channel Design for D2D", Ericsson
128. R1-134138, "Discussion on Synchronization and Timing for D2D Communication", Intel Corporation

129. R1-134139, "Discussion on Resource Allocation Methods for D2D Communication ", Intel Corporation

130. R1-134140, "On Physical Layer Design for D2D Discovery", Intel Corporation

131. R1-134141, "On Resource Allocation and System Operation for D2D Discovery", Intel Corporation

132. R1-134184, "Discussion on time synchronization for D2D broadcast communication", Samsung

133. R1-134185, "Physical channel design for D2D broadcast communication", Samsung

134. R1-134186, "Resource allocation for D2D broadcast communication", Samsung

135. R1-134187, "Evaluation of resource allocation for D2D broadcast communication", Samsung

136. R1-134188, "Network-to-UE relay for D2D communication", Samsung

137. R1-134189, "Evaluation of transmit time adjustment for discovery", Samsung

138. R1-134190, "Design aspect of D2D discovery ", Samsung

139. R1-134191, "Evaluation on WAN Impact of D2D discovery", Samsung

140. R1-134227, "Synchronization for D2D communication ", Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

141. R1-134228, "Physical Channel Design for D2D Communication", Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

142. R1-134229, "Design considerations and performance evaluation for D2D broadcast/relay ", Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

143. R1-134230, "Resource allocation for D2D Communication ", Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

144. R1-134231, "D2D Discovery Signal Design", Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

145. R1-134232, "Resource allocation for D2D discovery ", Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

146. R1-134241, "Aspects of synchronisation for D2D communication", NEC Group

147. R1-134242, "Discussion on resource allocation for D2D broadcast communication", NEC Group

148. R1-134243, "Synchronisation aspects for inter-cell discovery in asychronous cell deployment", NEC Group

149. R1-134244, "Network-assisted device discovery mechanism", NEC Group

150. R1-134259, "Discussion on Control Information for D2D Communication", Fujitsu

151. R1-134260, "Comparison of SC-FDMA and OFDMA for multiple access scheme for D2D link ", Fujitsu

152. R1-134261, "RRM for D2D communication", Fujitsu

153. R1-134262, "D2D discovery and procedure", Fujitsu

154. R1-134263, "D2D discovery signals", Fujitsu

155. R1-134270, "ProSe device-to-device broadcast operation", General Dynamics Broadband UK

156. R1-134271, "ProSe device-to-device broadcast physical channels", General Dynamics Broadband UK

157. R1-134272, "ProSe device-to-device discovery link performance", General Dynamics Broadband UK

158. R1-134273, "ProSe device-to-device discovery", General Dynamics Broadband UK

159. R1-134281, "Corrections to Text proposal on Public Safety ProSe Communication Use Cases", U.S. Department Of Commerce

160. R1-134287, "SRS resource reused for D2D Discovery", III

161. R1-134306, "Synchronization and timing", ZTE

162. R1-134307, "Control Channel Design for D2D communication", ZTE

163. R1-134308, "Resource Allocation of D2D communication", ZTE

164. R1-134309, "Discussion on Resource Allocation for D2D Discovery", ZTE

165. R1-134333, "Synchronization channels and procedures for out-of-coverage D2D communications", ETRI

166. R1-134334, "Channel design and scheduling for out-of-coverage D2D communications", ETRI

167. R1-134335, "Technology down-selection for the work scope of D2D communications", ETRI

168. R1-134336, "Resource allocation for D2D discovery", ETRI

169. R1-134353, "On the need of a feedback loop for D2D communication", Huawei, HiSilicon

170. R1-134354, "Physical channel design for D2D", Huawei, HiSilicon

171. R1-134355, "Link-level simulation results for D2D discovery", Huawei, HiSilicon

172. R1-134361, "Synchronization in D2D communication", HTC

173. R1-134362, "Guard interval estimation considering switch time and propagation delay", HTC

174. R1-134363, "Simultaneous UL HARQ and D2D transmission", HTC

175. R1-134364, "Resource allocation in D2D communication", HTC

176. R1-134365, "Inter-corresponding sets of resources for D2D discovery", HTC

177. R1-134376, "Synchronization for D2D communication", Panasonic

178. R1-134377, "Consideration on contention based and scheduling based resource allocation schemes in D2D ", Panasonic

179. R1-134378, "Master-slave structure and OFDMA for D2D communication", Panasonic

180. R1-134382, "Views on Type2 discovery resource allocation", KDDI

181. R1-134410, "Further Discussion on Synchronization for D2D Communications", LG Electronics

182. R1-134412, "Resource Allocation and Interference Coordination in D2D Communications", LG Electronics

183. R1-134413, "Scheduling and Resource Management for D2D communications", LG Electronics

184. R1-134414, "Discussion on multiplexing of Uu and D2D communication", LG Electronics

185. R1-134415, "D2D Discovery Signal Format", LG Electronics

186. R1-134418, "Discussion on multiplexing of Uu and D2D discovery", LG Electronics

187. R1-134419, "Issues on D2D Signal Transmission and Receptions across Carriers", LG Electronics

188. R1-134432, "Power Back-off Impact to Discovery Range Evaluation with CFO and CTO Consideration", ITRI

189. R1-134433, "AGC and Timing Advance Impact for Discovery Resource Allocation", ITRI

190. R1-134481, "In-coverage ProSe Synchronization and Timing", Renesas Mobile Europe Ltd

191. R1-134488, "Considerations for asynchronous discovery in D2D", Sony

192. R1-134502, "Discussion on synchronization of D2D discovery", NTT DOCOMO

193. R1-134503, "Discussion on resource allocation of inter-cell discovery", NTT DOCOMO

194. R1-134535, "D2D Communication without network coverage", Nokia, NSN

195. R1-134536, "UE based D2D synchronization scheme", Nokia, NSN

196. R1-134537, "D2D synchronization – with network coverage", Nokia, NSN

197. R1-134538, "D2D Discovery Signal ", Nokia, NSN

198. R1-134543, "Synchronization principles for broadcast D2D communication for public safety", EADS

199. R1-134548, "Direct Discovery Performance and Design using Messages and Sequences", BlackBerry UK Limited

200. R1-134566, "Synchronization and timing for Broadcast D2D communication", InterDigital

201. R1-134567, "Evaluation results for broadcast D2D communication with PUSCH", InterDigital

202. R1-134588, "D2D discovery signal design based on the existing PUSCH format", Kyocera

203. R1-134624, "D2D synchronization for out of coverage and partial network coverage ", Qualcomm Inc.

204. R1-134625, "Signal design for D2D broadcast", Qualcomm Inc.

205. R1-134626, "D2D broadcast resource allocation and interference management algorithms", Qualcomm Inc.

206. R1-134627, "D2D discovery design with  simulation results", Qualcomm Inc.

207. R1-134628, "Comparison of sequence and message based D2D Discovery", Qualcomm Inc.

208. R1-134629, "Synchronization aspects for in-network D2D discovery ", Qualcomm Inc.

209. R1-134630, "Resource management for type 1 discovery", Qualcomm Inc.

210. R1-134631, "Text Proposal for TR 36.843", Qualcomm Inc.

211. R1-134632, "Draft TR 36.843", Qualcomm Inc.

212. R1-134638, "Method of resource allocation for D2D discovery", ASUSTeK

213. R1-134704, "On D2D broadcast communication procedures", Ericsson

214. R1-134705, "On resource allocation for D2D broadcast communication", Ericsson

215. R1-134720, "Synchronization Procedures for D2D Discovery and Communication", Ericsson

216. R1-134721, "Synchronization Signals Design for D2D Discovery and Communication", Ericsson

217. R1-134722, "Physical Channels and Signals Design for D2D", Ericsson

218. R1-134723, "Beacon Channel Design for D2D", Ericsson

219. R1-134724, "Scenarios and requirements for Public Safety an related TP to 36.843", Telecom Italia

220. R1-134800, "D2D Communication Signal Format", LG Electronics

221. R1-134801, "Discussion on Inter-cell D2D discovery", LG Electronics

222. R1-134802, "Resource Allocation and UE Behavior for D2D Discovery", LG Electronics
223. R4-134843 “On D2D In-band Emission Modelling for D2D System Level Simulations”, Nokia Corporation
224. R4-135278, “Scenarios for Studying the Impact of In-band Emissions in Device-to-Device Proximity Services”, Ericsson
225. R4-135304, “Plan to Evaluate Inband Emissions for Device- to-Device Proximity Services”, Ericsson
226. R4-135309, “Way forward to Evaluate Inband Emissions for Device-to-Device Proximity Services”, Ericsson

227. R4-135540, “Overview of D2D and RAN1 and RAN2 status”, Qualcomm Inc.
228. R4-135542, “In-band Emission Modeling for D2D in RAN1”, Qualcomm Inc.
229. R4-135544, “UE RF aspects for LTE D2D proximity services”, Qualcomm Inc.
230. R4-136727, ” In-band Emission Modeling for D2D in RAN1”, Qualcomm Inc.
231. R4-136732, ” AGC and Frequency Error for D2D”, Qualcomm Inc.
232. R4-136734, “Multiple Access Scheme for D2D”, Qualcomm Inc.
233. R4-135992,” Considerations on D2D In-band Emission Modeling”, ZTE
234. R4-136148, “D2D co-existence considerations for adjacent services”, Motorola Solutions
235. R4-136553, “Typical UE in-band emissions for D2D”, Ericsson
236. R4-136560, “Scenarios for Studying UE-to-UE Co-existence in D2D”, Ericsson
237. R4-136563, “D2D Performance Considerations between SC-FDMA and OFDMA”, Ericsson
238. R4-136566, “AGC settling time and receiver dynamic range in D2D UEs”, Ericsson
239. R4-136567, “Initial frequency offsets in UE for D2D only mode”, Ericsson
240. R4-136849, “Considerations on device to device proximity services”, Broadcom Corporation
241. R2-133495
Capture agreements of RAN2 #83 meeting in TP for the RAN1 TR 36.843; Qualcomm Incorporated; TP; 36.843; TR 36.843 is a RAN1 TR; 

242. R2-133488
D2D TR Skeleton proposal; Qualcomm Incorporated; TP; 36.843 

243. R2-133644
TP for TR 36.843 on D2D including RAN2 agreements

244. R2-133461
Discussion of D2D Open Discovery and Supporting Messages; BlackBerry UK Limited; Disc; revised in  R2-133643

245. R2-133643
Discussion of D2D Open Discovery and Supporting Messages; BlackBerry UK Limited; Disc;

246. R2-133513
Protocol aspects for D2D discovery; Intel Corporation; Disc; 

247. R2-133156
Clarification on scenarios for ProSe direct discovery; Broadcom Corporation; Disc; 

248. R2-133203
Discussion on the data flow for D2D discovery; ZTE Corporation; Disc; 

249. R2-133207
Radio Signaling Flows for D2D Direct Discovery; Samsung Electronics; Disc; 

250. R2-133212
Functional Allocation between AS and Higher Layers for direct disocvery; Samsung Electronics; Disc; 

251. R2-133213
Discovery Protocol Structure; Samsung Electronics; Disc; 

252. R2-133217
Discovery mode and data flow for D2D discovery; CATT; Disc; 

253. R2-133380
Discussion on discovery information and protocol layers; Nokia Corporation, NSN; Disc; 

254. R2-133381
Discussion on discovery type verification for D2D; Nokia Corporation, NSN; Disc; 

255. R2-133400
RAN2 Aspects of D2D PUSH or PULL Discovery models; ETRI; Disc; 

256. R2-133483
D2D Discovery Radio Protocol Architecture; Qualcomm Incorporated; Disc; 

257. R2-133502
Functional Split with Access Stratum and Higher Layers for D2D Discovery; InterDigital Communications; Disc; 

258. R2-133511
RAN2 considerations for Proximity Discovery; Huawei, HiSilicon; Disc; 

259. R2-133581
Preliminary UE design example for D2D discovery; LG Electronics Inc.; Disc; 

260. R2-133585
Two approaches for D2D discovery procedure; LG Electronics Inc.; Disc; 

261. R2-133482
D2D Discovery; Qualcomm Incorporated; Disc; 

262. R2-133278
Comparison of Type 1, Type 2a, and Type 2b Discovery Resource Allocation; Huawei, HiSilicon; Disc; 

263. R2-133112
On Discovery Type and RRC Mode in the LTE Device to Device Discovery; ITRI; Disc; 

264. R2-133196
Discovery in RRC_IDLE; General Dynamics Broadband UK; Disc; 

265. R2-133204
Considerations on UE RRC state; ZTE Corporation; Disc; 

266. R2-133215
UE state for D2D Direct Discovery; Samsung Electronics; Disc; 

267. R2-133214
Resources for D2D Direct Discovery; Samsung Electronics; Disc; 

268. R2-133216
Considertaions on D2D Discovery; CATT; Disc; 

269. R2-133239
Discovery for Device to Device Communication; Motorola Mobility; Disc; 

270. R2-133379
Discussion on D2D discovery models; Nokia Corporation, NSN; Disc; 

271. R2-133382
Discussion on idle mode UE discovery; Nokia Corporation, NSN; Disc; 

272. R2-133393
Discussion on the ProSe direct discovery; Fujitsu; Disc; 

273. R2-133485
Discussion on D2D discovery; Alcatel-Lucent, Alcatel-Lucent Shanghai Bell; Disc; 

274. R2-133501
Support of Device-to-Device Discovery in IDLE mode; InterDigital Communications; Disc; 

275. R2-133512
Resource allocation for D2D discovery; Intel Corporation; Disc; 

276. R2-133580
Issues in D2D discovery; LG Electronics Inc.; Disc; 

277. R2-133155
Difficulties to implement CSMA-like MAC in D2D communication; Huawei, Hisilicon; Disc; 

278. R2-133486
Access schemes for D2D broadcast communications; Alcatel-Lucent, Alcatel-Lucent Shanghai Bell; Disc; 

279. R2-133177
Operator view on network control for Public Safety D2D Communications; Orange; Disc; 

280. R2-133198
Issues surrounding the use of a connectionless approach to providing LTE D2D communications; General Dynamics Broadband UK; Disc; 

281. R2-133205
Considerations on the resource allocation mechanism for D2D discovery and communication; ZTE Corporation; Disc; 

282. R2-133218
Resource Allocation Schemes for Direct D2D Communication; CATT; Disc; 

283. R2-133235
RAN2 Aspects of Broadcast Transmission for D2D Communication; InterDigital Communications; Disc; 

284. R2-133270
Overall procedure of fully scheduled allocation; ETRI; Disc; 

285. R2-133300
Realization of D2D broadcast communication; Ericsson; Disc; 

286. R2-133370
Discussion on D2D communication; III; Disc; 

287. R2-133464
General aspects on Centralized Allocation approach; NEC; Disc; 

288. R2-133510
RAN2 considerations for D2D communication; Huawei, HiSilicon; Disc; 

289. R2-133514
On medium access control for D2D broadcast transmission; Intel Corporation; Disc; 

290. R2-133569
Resource allocation schemes for D2D communication; Kyocera; Disc; 

291. R2-133326
Initial discussion on D2D communication protocol; Samsung; Disc; 

292. R2-133484
D2D Broadcast communication for Public Safety; Qualcomm Incorporated; Disc; 

293. R2-133107
Discussion of Layer 2 level ProSe Grouping Function; ITRI; Disc; 

294. R2-133591
Discussion of Layer 2 level ProSe Grouping Function; ITRI; Disc; 

295. R2-133206
User Plane aspects for D2D communication; ZTE Corporation; Disc; 

296. R2-133219
Protocol stacks for D2D communication; CATT; Disc

297. R2-133245
Discussion on ProSe-enabled UE functionality; ETRI; Disc; 

298. R2-133301
Other aspects of D2D broadcast communication; Ericsson; Disc; 

299. R2-133335
PDCP and RLC support for 1-to-M communication; LG Electronics Inc.; Disc; 

300. R2-133345
Discussion about L2 for ProSe; Renesas Mobile Europe Ltd.; Disc; 

301. R2-133450
Functional framework for D2D over LTE; Alcatel-Lucent, Alcatel-Lucent Shanghai Bell; Disc; 

302. R2-133452
RRC states for D2D; Alcatel-Lucent, Alcatel-Lucent Shanghai Bell; Disc; 

303. R2-133453
Detailed analysis of the LTE L2 protocol and functions for D2D; Alcatel-Lucent, Alcatel-Lucent Shanghai Bell; Disc; 

304. R2-133324
Relay for D2D communication; Samsung; Disc; 

305. R2-133566
Relay Node for Public Safety Communication; Institute for Information Industry (III); Disc; 

306. R2-133578
Way fowrard for D2D Relay; LG Electronics Inc.; Disc; 

307. R2-133489
ProSe Functional split; Qualcomm Incorporated; Disc; 

308. R2-133454
Scenarios and requirements for Public Safety; Telecom Italia; Disc; 

309. R2-133322
Text proposal for D2D communication flow; Samsung; TP; 36.843; TR 36.843 is a RAN1 TR; 

310. R2-133579
Issues in D2D communication; LG Electronics Inc.; Disc; 

311. R2-133583
Primary goal of D2D communication; LG Electronics Inc.; Disc; 

312. R2-133327
Resource selection for D2D communication; Samsung; Disc; 

313. R2-134434
ProSe WID status
Qualcomm Incorporated (Rapporteur)
Disc

314. R2-133886
Discovery Protocol Structure; Samsung, LG Electronics Inc., Qualcomm Inc; Disc; 

315. R2-134242
Format of the Direct Discovery Message; General Dynamics Broadband UK; Disc; 

316. R2-134310
Discussion of D2D Discovery sequence information; BlackBerry UK Limited; Disc; 

317. R2-133817
Discussion on Payload Content in Discovery phase; Sony; Disc; 

318. R2-133991
Size of D2D discovery messages; Motorola Solutions; Disc; 

319. R2-134028
On Discovery Information Interpretation; ITRI; Disc; 

320. R2-134063
Message flow for D2D discovery; CATT; Disc; 

321. R2-134081
Potential data flow for ProSe direct discovery; Fujitsu; Disc; 

322. R2-134206
Discussion on discovery information and protocol layers; Nokia Corporation, NSN; Disc; 

323. R2-134288
Discussion on filtering of discovery signals; Intel Corporation; Disc; 

324. R2-134314
Discovery message size and discovery mechanism; Kyocera; Disc; 

325. R2-134333
Consideration of D2D discovery procedure and message; Alcatel-Lucent, Alcatel-Lucent Shanghai Bell; Disc; 

326. R2-134368
Signaling of D2D discovery related Identities; LG Electronics Inc.; Disc; 

327. R2-134402
RRC Procedures for ProSe Discovery; Huawei, Hisilicon; Disc; 

328. R2-134403
Options for Discovery Message Format and Identifiers; Huawei, Hisilicon; Disc; 

329. R2-134569
D2D Discovery resource allocation way forward; Qualcomm Incorporated, Samsung ,LG Electronics Inc, Intel Corporation, Blackberry, InterDigital, ETRI, CATT, General Dynamics Broadband

330. R2-134285
Type 1 resource allocation for D2D discovery; Intel Corporation; Disc; 

331. R2-134287
Type 2B resource allocation for D2D discovery; Intel Corporation; Disc; 

332. R2-133885
Discovery Resource Configuration Signaling; Samsung; Disc; 

333. R2-134340
Type 1 D2D Discovery: Radio resource management for inter-cell operation; Qualcomm Incorporated; Disc; 

334. R2-133884
Direct Discovery Resource Allocation; Samsung; Disc; 

335. R2-134019
D2D Discovery Radio Resource Assignment based on RRC States; ITRI; Disc; 

336. R2-134062
Considerations on D2D Discovery Resource Allocation; CATT; Disc; 

337. R2-134149
Discussion on Inter-Cell D2D Discovery; ETRI; Disc; 

338. R2-134175
Applicable RRC state for Type1 and Type2; LG Electronics Inc.; Disc; 

339. R2-134212
On resource allocation for D2D discovery; ZTE; Disc; 

340. R2-134283
Discussion on L2 User Plane Configuration for D2D communication and Discovery; Broadcom Corporation; Disc; 

341. R2-134336
Comparison of Type 1, 2A, 2B D2D Discovery; Qualcomm Incorporated; Disc; 

342. R2-134374
Necessity of Type1 and Type2 discovery resource; LG Electronics Inc.; Disc; 

343. R2-134401
Considerations on Resource Allocation for D2D Discovery; InterDigital Communications; Disc; 

344. R2-133994
Clarification on scenarios for ProSe direct discovery; Broadcom Corporation, ITRI, III; Disc; 

345. R2-133845
Aspects of D2D discovery; Czech Technical University in Prague, IAESI; Disc; 

346. R2-134024
On Issues of Applying Half-Duplex Mode in Device Discovery; ITRI; Disc; 

347. R2-134375
Prevention of greedy transmission of D2D discovery signal; LG Electronics Inc.; Disc; 

348. R2-134416
Synchronization for D2D discovery; LG Electronics Inc.; Disc; 

349. R2-134425
Synchronization for D2D discovery; LG Electronics Inc.; Disc; 

350. R2-133990
Network control for Public Safety D2D Communications; Orange, Huawei, HiSilicon, Telecom Italia; Disc; revision of R2-133177 submitted at RAN2#83bis; 

351. R2-134426
Medium Access for D2D communication; LG Electronics Inc.; Disc; 

352. R2-133840
CSMA/CA based resource selection; Samsung; Disc; 

353. R2-133841
Evaluation results of resource allocation scheme for D2D communication; Samsung; Disc; 

354. R2-133842
Text proposal for procedure and radio resource allocation; Samsung; TP; 36.843; 

355. R2-134096
Centralized D2D transmission for out-of-coverage; ETRI; Disc; 

356. R2-134021
Interference Analysis of ProSe Services; ITRI; Disc; 

357. R2-134061
CSMA or Coordinated Access based Resource Allocation for D2D Communication; CATT; Disc; 

358. R2-134095
Fully scheduled D2D transmission in LTE-coverage; ETRI; Disc; 

359. R2-134213
Medium access control mechanism for D2D communication; ZTE; Disc; 

360. R2-134245
Simulation results for D2D voice services using connectionless approach; General Dynamics Broadband UK; Disc; revised in R2-134431

361. R2-134431
Simulation results for D2D voice services using connectionless approach
General Dynamics Broadband UK
Disc

362. R2-134246
The Synchronizing  Central Node for Out of Coverage D2D Communication; General Dynamics Broadband UK; Disc; 

363. R2-134248
Possible mechanisms for resource selection in connectionless D2D voice communication; General Dynamics Broadband UK; Disc; 

364. R2-134292
On medium access control for D2D broadcast communication; Intel Corporation; Disc; 

365. R2-134311
Resource allocation schemes for D2D communication; Kyocera; Disc; 

366. R2-134370
Medium Access for D2D communication; LG Electronics Inc.; Disc; 

367. R2-134312
Channel access mechanisms for D2D broadcast communication; BlackBerry UK Limited; Disc; 

368. R2-134233
Discussion of idle mode D2D communication; Ericsson; Disc; 

369. R2-134238
D2D Scheduling Procedure; Ericsson; Disc; 

370. R2-134131
Radio resource management for 1:M D2D communication; Huawei, Hisilicon, China Unicom; Disc; 

371. R2-134134
Need of a controlling node in PS D2D group communication; Huawei, Hisilicon, China Unicom; Disc; 

372. R2-134305
Comparison of resource allocation approaches for D2D communications; NEC; Disc; 

373. R2-134306
Centralized resource allocation flow chart; NEC; Disc; 

374. R2-134237
D2D communication addressing; Ericsson; Disc; 

375. R2-134215
Considerations on D2D group communication procedure; ZTE; Disc; 

376. R2-134342
Resource allocation, Group management, User plane configuration for 1: M D2D broadcast communication for public safety; Qualcomm Incorporated, U.S. Department Of Commerce; Disc; 

377. R2-133843
UP Protocol functions; Samsung; Disc; 

378. R2-133846
Dynamic selection between D2D and cellular mode during D2D communication; Czech Technical University in Prague, IAESI; Disc; 

379. R2-133818
D2D Mobility Scenarios; Sony; Disc; revised in R2-134418 as multiple versions of R2-133818 exist; 

380. R2-134418
D2D Mobility Scenarios; Sony; Disc; revision of R2-133818; 

381. R2-134022
Discussion on L2 Identifier for D2D Communication; ITRI; Disc; 

382. R2-134064
Open issues for D2D communication; CATT; Disc; 

383. R2-134083
UP protocol stack configuration for D2D communication; Fujitsu; Disc; 

384. R2-134088
Discussion on reusing counting procedure of single cell MBMS for D2D ProSe Group Communication; III; Disc; 

385. R2-134140
Group management consideration and protocol stack design; Huawei, Hisilicon; Disc; 

386. R2-134236
Overview of MAC functionality for D2D Communication; Ericsson; Disc; 

387. R2-134244
Preconfigured Parameters for Out of Coverage Public Safety D2D Communication; General Dynamics Broadband UK; Disc; 

388. R2-134293
MAC PDU format for D2D 1:M communication; Intel Corporation; Disc; 

389. R2-134308
On Layer2 identity for D2D one to many communications; NEC; Disc; 

390. R2-134334
Control signalling between D2D UE for communication; Alcatel-Lucent, Alcatel-Lucent Shanghai Bell; Disc; 

391. R2-134343
Discussion on Need of Identity and Group Management on L2/L3; Nokia Corporation, NSN; Disc; 

392. R2-134360
Considerations on one-to-many D2D communications; ETRI; Disc; 

393. R2-134372
Radio resource usage upon mobility; LG Electronics Inc.; Disc;

7 / 11

