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1
Introduction
In RAN2 #87Bis most of the open issues of ProSe Direct Communication were discussed and agreed. However there are few minor issues are still open. In this document open issues of communication are listed and proposals are made for agreement.
2
Discussion
RAN2 made very good progress in RAN2#87Bis. Some of the minor open issues of ProSe Direct Communication are listed below for discussion and agreement to close the item. This issue list is on top of issue list circulated by RRC rapporteur on the RAN2 reflector.
2.1 Issue 1: Signalling from eNB to UE to make UE Synch Source.

RAN1 made following agreement [1]:

	For in-coverage UEs, 

· For a UE transmitting SA or D2D data, in each subframe in the D2DSS resource, the UE shall transmit D2DSS if:

· the subframe does not conflict with cellular transmission from the UE perspective, AND

· FFS other defined conditions, including e.g. UE capability, are satisfied, AND

· the subframe is within the SA or D2D data period in which SA or data is transmitted, AND

· the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, AND/OR FFS other condition(s) are satisfied if the UE is not transmitting SA or D2D data within the SA/data period in which the subframe falls OR all of the following conditions are satisfied: 

· an RSRP threshold for communication D2DSS transmission is configured, AND

· if configured, the threshold is configured using SIB

· the threshold can take values {–infinity, -115 … -60 (increments of 5), +infinity}dBm 

· the RSRP value of the UE is less than the threshold, AND

· the eNB has not instructed the UE (by dedicated signalling) to stop D2DSS transmission.


As per this RAN1 agreement there are two mechanisms for UE to become synch source:

Mechanism 1: Based RSRP of the UE is below eNB signalled signalled (SIB or dedicated) threshold i.e. 






 saD2dssRSRP [2].

Mechanism 2: Based on instruction from eNB in dedicated signalling to UE to start (or stop) being synch source.
Mechanism 1 can work in both RRC_IDLE and RRC_CONNECTED. However mechanism 2 can only work for RRC_CONNECTED. Mechanism 2 can override in case Mechanim 1 was ongoing. It is our understanding that when dedicated signalling overrides the Mechainsm 1 by Mecanism 2 then Mechanism 1 will no longer be used during rest of the connection duration.
Proposal 1: eNB to UE signalling for synchronisation are two types:




- Mechanism 1: Based RSRP of the UE is below eNB signalled (SIB or dedicated) threshold 







i.e. saD2dssRSRP [2].




- Mechanism 2: Based on instruction from eNB in dedicated signalling to UE to start (or stop) being 








synch source.

RAN1 has considered:
Observation 1: Mechanism 1 can work in both RRC_IDLE and RRC_CONNECTED. 

Observation 2: Mechanism 2 can only work for RRC_CONNECTED. 

Observation 3: Mechanism 2 can override in case Mechanim 1 was ongoing. 
Proposal 2: Once Dedicated signal (RRCConnectionReconfiguration) override the Mechanism 1 by Mechanism 2 then Mechanism 1 will not be applicable during rest of the connection duration.
2.2 Issue 2: Group Priority handling

We briefly discussed group priority handling for mode 2 in RAN2 #87Bis; but it was not possible to conclude it. As RAN1 has agreed to have 4 transmission pool it is possible to provide 4 levels of priority, where each pool can have one priority. UE can have knowledge of the priority of each group so when UE has to perform ProSe Direct Communication it selects the pool which matches with the priority of the group. RAN2 sent LS to SA2 to ask if Group Priority information can be provided to UE and eNB. It seems that we may not be able to get SA2 response on time; so in order to complete the work item it is proposed that Group Priority is not considered.
Proposal 3: Group Priority based handling of Mode 2 pool is not supported in Rel-12. 

2.3 Issue 3: Resource pool usage during reselection/ Handover

During cell reselection the cell becomes its serving cell when UE reads SIB. Based on this philosophy we can allow UE to keep on using resources provided from previous cell until UE reads the SIB18 of the selected cell during cell reselection. In similar line during Handover UE is allowed to use source cell provided resources until it receives ProSe configuration from target cell.

Proposal 4: UE is allowed to keep on using resources provided from previous cell until UE reads the SIB18 of the selected cell during cell reselection. 

Proposal 5: UE is allowed to use source cell provided resources until it receives ProSe configurationfrom target cell during Handover.

2.4 Issue 4: Radio parameters for Out of coverage operation 
CT1 sent LS [5] to RAN2 in which CT1 requested to RAN2 to provide the list of parameters that are required to be preconfigured. 
In general radio parameters can be catagorised in following manner:

1. ProSe carrier frequency along with maximum allowed transmit power
2. System bandwidth

3. TDD configuration for Out of caverage operation

4. Synchronisation pool 

5. Sidelink control (SA) resource pool

6. Data pool

7. Miscelaneous parameters 

Table 1 contains the list of parameters required for ProSe Direct communication operation in out of coverage. Note that this table is based on parameter list received from RAN1 [1], agreements made in RAN2 and parameters agreed in RAN4 [7]. The change marks are present to show what are the changes made on top of [2] in the text.
In [6] following proposal was made to handle out of coverage radio parameters:

	Proposal 2: Layer 1 parameters for out of coverage operation (and layer 2 parameters if any requiring configuration are identified) should be defined within the RRC specification and used transparently within the UICC and ProSe Function specifications.


In our opinion the proposal made in [6] (as indicated above) is reasonable approach.
Proposal 6: It is proposed that radio parameters for out of coverage operation (hence preconfigured) as given in Table 1 should be defined in RRC specification and used transparently within UICC and ProSe Protocol specification and send LS to CT1, CT6, CT to inform this decision.
Table 1: Radio parameters for Out of Coverage operation

	 
	Parameter Name in Text
	Parameter Name in Specification
	Description
	Value range

	General
	ProSe UE ID 
	ProSe UE ID 
	For derivation of Source Layer-2 ID
	24 bits value

	
	ProSe Layer-2 Group ID 
	ProSe Layer-2 Group ID 
	for derivation of Destination Layer-2 and Sidelink Control Layer-1 ID
	24 bits value

	
	ROHC profiles 
	ROHC profiles 
	RoHC profiles
	{ROHC uncompressed, ROHC RTP, ROHC UDP, and ROHC IP}

	
	Public Safety ProSe Carrier
	Public Safety ProSe Carrier
	Carrier frequency for ProSe Direct Communication
	EARFCN

	
	P-Max-ProSe
	P-Max-ProSe
	P-Max-ProSe is used by the UE to limit the maximum transmit power of ProSe transmissions when operating out-of-coverage, and can be pre-configured differently for different ProSe carrier.
	Same as P-max range

	
	additionalSpectrumEmissions-ProSe
	additionalSpectrumEmissions-ProSe
	additionalSpectrumEmissions-ProSe is used by the ProSe UE to adjust its transmission to meet the region-specific regulatory emission requirements when ProSe UE is operating out-of-coverage, and can be pre-configured appropriately. The value of additionalSpectrumEmissions-ProSe will need to be specific to the ProSe band, ProSe carrier frequency, channel bandwidth, and geographical region. These suggested preconfigured values would then correspond to applicable regulatory and protection emission levels specified in the RAN4 specifications.

	Same as additionalSpectrumEmissions

	
	Sidelink bandwith for out of coverage operation per carrier
	sidelinkBandwidth
	This parameter is pre-configured and is used by out of coverage UEs as the bandwidth for transmission and reception on sidelink.
	{6, 15, 25, 50, 75, 100} RBs

	
	TDD Configuration for out of coverage operation per carrier 
	tddConfigOoc
	This parameter is pre-configured and is used by out of coverage UEs to learn the TDD configuration on a TDD carrier. If this parameter is not configured then on a FDD carrier a UE assumes FDD duplex mode. Note that RAN1 is still discussing remaining issues of D2D out of coverage resource allocation on a TDD (FDD) carrier. 
	{0,..,6}

	Synch
	Threshold for becoming D2D synchronization source
	synchSourceThres
	This represents a threshold in dBm. If the maximum received power of all detected D2DSS(s) by a UE are below this threshold the UE becomes a D2D synchronization source. This parameter is relevant to only out of coverage scenario.
	{-110,-105, -100 ...,-65,-60, +infinity} dBm with increments of 5dB

	
	D2DSS/PD2DSCH cyclic prefix length
	d2dssPd2dschCPLen
	Cyclic prefix length of D2DSS/PD2DSCH. This parameter is relevant to resource pool of both the serving and neighboring cells. 
	{Normal CP, Extended CP}

	
	Synchronization Po  
	synchPo
	Power control parameter for synchronization pool. This is the common nominal Po used for power control across cell. This parameter is relevant to resources of the serving cell.
	INTEGER{-126,…,31} dBm

	
	 Synchronization alpha
	synchAlpha
	Power control parameter for synchronization pool. Alpha used for power control. This parameter is relevant to resources of the serving cell.
	Same as range of alpha for PUSCH
0

	
	Offset indication  for serving cell's first synchronization resource within a  SFN DFN cycle 
	synchOffsetIndicator
	Offset indicator for the first synchronization resource within a DFN cycle. Here, the start of the synchronization period is with respect to DFN 0 of the serving cell. This parameter is relevant to resources of the serving cell.
	{0,1,..,39} with granularity of 1 subframes

	SA
	 
	 
	 
	 

	
	SA , Mode 1 & Mode 2 data period.
	saPeriod
	Period over which resources allocated in a cell for SA , Mode 1 and Mode 2 data transmissions occur. This parameter is relevant to resource pool of the serving and neighboring cells. 
	{40, 80,160, 320} msec for FDD and  TDD config 1 to 5, {70,140, 280} for TDD config 0,  and {60,120, 240} for TDD config 6

	
	SA cyclic prefix length
	saCPLen
	Cyclic prefix length of a SA resource. This parameter is relevant to resource pool of the serving cell. 
	{Normal CP, Extended CP}

	
	Number of PRBs for serving cell's SA resource pool  
	saNumPRB
	Length of SA allocation in PRB. Does not represent total allocation in a sub-frame. This parameter is relevant to resource pool of the serving cell. 
	1 to N^{UL}_{RB} with granularity of 1PRB

	
	Start PRB offset for serving cell's SA resource pool 
	saStartPRB
	SA transmissions on a sub-frame can occur on PRB index greater than or equal to this value and less than saStartPRB+saNumPRB. This is needed to avoid collision between PUCCH and SA and to allow FDM between different resource pools. This parameter is relevant to serving cell.
	0 to N^{UL}_{RB}-1 with granularity of 1PRB

	
	End PRB offset for serving cell's SA resource pool
	saEndPRB
	SA transmissions on a sub-frame can occur on PRB index lesser than or equal to this value and greater than saEndPRB-saNumPRB. This is needed to avoid collision between PUCCH and SA and to allow FDM between different resource pools. This parameter is relevant to resource pool of the serving cell.
	0 to N^{UL}_{RB}-1 with granularity of 1PRB

	
	Offset indicator for the first SA period within a SFN/DFN cycle.
	saOffsetIndicator
	Offset indicator for the first SA period within a SFN/DFN cycle. It is FFS how to interpret saOffsetIndicator, e.g. whether it directly indicates an offset or whether it is an input to a function to derive an offset. Here, the start of the saPeriod is with respect to SFN 0 of the serving cell. For out of coverage it is with respect to DFN 0.This parameter is relevant to resource pool of the serving cell.
	{0,1,..,saPeriod-1} with granualarity of 1 subframes

	
	Bitmap for serving cell's SA resource pool
	saSubframeBitmap 
	Indicates which subframes have resources reserved for SA. The bitmap of SA resources within an SA period starts at the beginning of saPeriod. See Row 114 for more details. This bitmap is not repeated within an instance of  saPeriod. This parameter is relevant to resource pool of the serving cell.
	 

	
	PUSCH Type 2 hopping parameter used for data pool associated with the SA resource  pool of the serving cell
	type2DataHoppingParameter
	 Used for hopping Type 2 hopping of data if indicated in the SA.This parameter is relevant to resource pool of the serving cell.
	{0,1,…,503, 510}

	
	Number of sub-bands used for PUSCH Type 2 hopping of data pool associated with the SA resource  pool of the serving cell
	type2DataNumSubbands
	 Number of sub-bands used for Type 2 hopping of data if indicated in the SA.This parameter is relevant to resource pool of the serving cell.
	{1,2,4}

	
	Hopping RB offset for data pool associated with the SA resource pool
	rbHoppingOffset
	This parameter is used for indicating an offset for both Type 1 or Type 2 data hopping if indicated in the SA. This parameter is relevant to resource pool of the serving cell.
	{0,1,…,110}

	
	D2DSS Transmission RSRP for SA and data
	saD2dssRSRP
	UEs transmitting SA and data can transmit D2DSS if their ith RSRP value is less than this value. This parameter is relevant to resource pool of the serving cell.
	{-infinity, -115, -110, -100 ...,-65,-60, +infinity} dBm with increments of 5dB

	
	SA  alpha  
	saAlpha
	Power control parameter for SA. Alpha used for power control. This parameter is relevant to resource pool of the serving cell.
	Same as range of alpha for PUSCH 
0

	
	SA  Po 
	saPo
	Power control parameter for SA. This is the common nominal Po used for power control across cell. This parameter is relevant to resource pool of the serving cell.
	INTEGER (-126..31) dBm

	Data
	 
	 
	 
	 

	
	Mode 2 data cyclic prefix length
	mode2DataCPLen
	Cyclic prefix length of a Mode 2 data resource. This parameter is relevant to resource pool of the serving cell.
	{Normal CP, Extended CP}

	
	Mode 2 T-RPT subset
	mode2TRPTSubset
	Indicates the subset of T-RPT are available for Mode 2. Consists of a bitmap which is used to indicate the set of available ‘k’ values to be used for Mode-2 communication. This parameter is relevant to resource pool of the serving cell. 
	FDD: 3 bits
TDD config 0: 5 bits
TDD config 1, 2, 4: 3 bits
TDD config 3,6: 4 bits
TDD config 5: 0 bits

	
	Number of PRBs for serving cell's Mode 2 data pool 
	mode2DataNumPRB
	Length of Mode 2 data allocation in PRB. Does not represent total allocation in a sub-frame. This parameter is relevant to resource pool of the serving cell. 
	1 to N^{UL}_{RB} with granularity of 1PRB

	
	Start PRB offset for serving cell's Mode 2 data pool  
	mode2DataStartPRB
	Mode 2 data transmissions on a sub-frame can occur on PRB index greater than or equal to this value and less than mode2DataStartPRB+mode2DataNumPRB. This is needed to avoid collision between PUCCH and Mode 2 data and to allow FDM between different resource pools. This parameter is relevant to serving cell.
	0 to N^{UL}_{RB}-1 with granularity of 1PRB

	
	End PRB offset for serving cell's Mode 2 data pool
	mode2DataEndPRB
	Mode 2 data transmissions on a sub-frame can occur on PRB index lesser than or equal to this value and greater than mode2DataEndPRB-mode2DataNumPRB. This is needed to avoid collision between PUCCH and Mode 2 data and to allow FDM between different resource pools. This parameter is relevant to resource pool of the serving cell.
	0 to N^{UL}_{RB}-1 with granularity of 1PRB

	
	Offset indication  for serving cell's Mode 2 data period pool within an instance of saPeriod
	mode2DataOffsetIndicator
	Indicates the start of the mode 2 data with respect to the start of the associated SA period. This parameter is relevant to resource pool of the serving cell.
	{0,1,..,saPeriod-1} with granualarity of 1 subframes

	
	Bitmap for serving cell's Mode 2 data pool
	mode2DataSubframeBitmap
	Indicates which subframes have resources reserved for Mode 2 data. The bitmap refers to the set of subframes that start after the offset indicated by  mode2DataOffsetIndicator. See Row 114 for more details. This bitmap is repeated until the next instance of SA resource pool associated with this resource pool. This parameter is relevant to resource pool of the serving cell.
	 

	
	Mode 2 data  alpha
	mode2DataAlpha
	Power control parameter for Mode 2 data. Alpha used for power control. This parameter is relevant to resource pool of the serving cell.
	Same as range of alpha for PUSCH 0

	
	Mode 2 data  Po
	mode2DataPo
	Power control parameter for Mode 2 data. This is the common nominal Po used for power control across cell. This parameter is relevant to resource pool of the serving cell.
	INTEGER (-126..31) dBm


4
Conclusion 

In this contribution minor open issues of ProSe Direct communication are listed. We propose:
Proposal 1: eNB to UE signalling for synchronisation are two types:




- Mechanism 1: Based RSRP of the UE is below eNB signalled (SIB or dedicated) threshold 







i.e. saD2dssRSRP [2].




- Mechanism 2: Based on instruction from eNB in dedicated signalling to UE to start (or stop) being 








synch source.

Proposal 2: Once Dedicated signal overrides the Mechanism 1 by Mechanism 2 then Mechanism 1 will not be applicable during whole connection.

Proposal 3: Group Priority based handling of Mode 2 pool is not supported in Rel-12.
Proposal 4: UE is allowed to keep on using resources provided from previous cell until UE reads the SIB18 of the selected cell during cell reselection.

Proposal 5: UE is allowed to use source cell provided resources until it receives ProSe configuration from target cell during Handover.

Proposal 6: It is proposed that radio parameters for out of coverage operation (hence preconfigured) as given in Table 1 should be defined in RRC specification and used transparently within UICC and ProSe Protocol specification and send LS to CT1, CT6, CT to inform this decision.
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