
3GPP TSG RAN WG1 Meeting #79





R1-145152
San Francisco, USA, 17th – 21st November 2014

Source: 
Ericsson

Title:
Discussion on Essential Open Issues for Completion of the RAN D2D WI
Agenda Item:
6.2.1
Document for:
Information
1 Introduction
The D2D WI has achieved important progress but a number of open issues remain. While some of the outstanding issues may be regarded as non-essential optimizations, some other ones are essential in order to enable inter-operability of devices and reasonable and predictable performance in the networks. In this paper we list some of the remaining essential open issues listed in the exception sheet [1] that in our opinion require specification in order to close the D2D WI.
2 RAN1 Open Issues
Control signalling:  SA hopping pattern, data T-RPT details

· Resource allocation details: D2DSS forwarding for discovery, resource pool selection & configuration, repeat transmission within a discovery period 

Data signal design: scrambling details, hopping parameters, TDD configuration behavior
Resource allocation details: D2DSS forwarding for discovery, SA resource indexing, resource pool selection & configuration, repeat transmission within a discovery period 

· Detailed UE behavior in case of multicarrier D2D (e.g., inter-PLMN D2D) with limited UE capabilities

· Prioritization rules among pools, groups, discovery, communication and carriers in case of capabilities limitation

· Physical resource mapping of D2D channels in case of collision
Sync signal design: details of D2DSS, PD2DSCH content and support

· PD2DSCH content
· D2DSS and PD2DSCH physical channel details and resource mapping, association of D2DSS to PD2DSCH and other channels 

· Power control for D2DSS and PD2DSCH details with respect to power reduction of SD2DSS

Sync procedure and resource configuration

· Detailed UE behavior related to in-coverage, partial and out-of-coverage synchronization

· Details on when and under which conditions a UE searches for new synchronization signals, resynchronization behavior details

Details of RRC parameters 

· Depends on all other open issues

Remaining details of multi-carrier D2D and WAN operation e.g. timing advance mismatch between D2D and WAN on different carrier, power sharing across carriers

· Detailed D2D power control solution in case of power sharing across carriers

· Depending on the agreements related to (multicarrier) tx/rx capabilities and soft buffer capabilities: prioritization rules in the UE for selecting the carriers to be used for tx/rx of D2D and cellular signals in case of capabilities or hardware limitations

Transmission timing for D2DSS, Type 2B discovery and Mode 2 communication

· Mode-2 communication  use UL timing if RRC_CONNECTED, otherwise use DL timing
Techniques for coexistence of D2D and WAN i.e. interference between WAN and Type 1 discovery,  Type 2 discovery, Mode 1 communication, and Mode 2 communication

Outstanding details of receiver behavior in relation to gaps, assumptions on RS used for estimating each channel and how the UE does synchronization and measurements

· Quasi Co-Location assumptions for D2D

· Channel estimation assumptions for PD2DSCH

· Association details between D2DSS/PD2DSCH and other D2D signals

· Measurement procedure based on D2DSS

In addition, there is a RAN1 discussion on UE capabilities that affects other WGs as well.

3 RAN2 Open Issues

PDCP:
· Header format, security mechanism

· Currently addressed in e-mail discussion, goal is to provide RAN2#88 with an agreeable CR.

MAC:
· Size of Source and Destination L2 ID,  ProSe BSR details, version format handling, HARQ handling for communication

· Transmission and reception procedures with associated PDU designs for SL-DCH (Discovery)

· Transmission and reception procedures with associated PDU designs for SL-BCH (PD2DSCH)

RRC:

· Exceptional cases and exit conditions for mode switching
· Protocol parameters  details

· Discovery range class

· Details of SIB and dedicated signalling (including parameters received from RAN1)

· ProSe capability signalling 

Stage 2:

· Multi-carrier operation (To align with RAN1 and RAN4 agreements)

· Additions needed in 36.300 to specify prioritization between Discovery tx vs Uu tx, Discovery rx vs Uu rx, Communication tx vs Discovery tx, Communication rx vs Discovery rx.

· Lawful intercept (based on incoming LS from SA3-LI)

· Enforcement of principle, so that the UE is only using out-of-coverage ProSe operation if it is authorized for the concerned spectrum (impact on RAN2 depends on SA2 discussion and conclusions)

· Group priority (if agreed by SA2). Will also impact MAC and RRC.

4 RAN3 Open Issues

Double-check assumptions on inter-PLMN case

RAN3 assumed that in case of multiple PLMNs, all EPLMNs in the HRL have the same ProSe authorization(s) as the serving PLMN. S1AP and X2AP CRs which introduce ProSe authorization signaling have been agreed pending SA2 confirmation of that assumption. (agreed WF in R3-142618)
ProSe UE Group priority
Additional impacts on S1AP and X2AP foreseen depending on SA2’s decision on whether (and how) to provide ProSe UE Group priority information to the eNB.

5 RAN4 Open Issues 
Operating bands for D2D

· Multicarrier band combinations: For each combination of a D2D carrier and WAN carrier, a full analysis of transmit and receive impacts will need to be undertaken, including REFSENS impacts, intermodulation impacts and power levels. Each combination may need to be analyzed as a separate work item.

Transmit RF requirements

-
In band and out of band emissions

-
Transmit signal quality

-
Output RF spectrum emissions 

-
transmit power limitations for out-of-coverage D2D UE`s

-
Transmit Intermodulation 

Receiver RF requirements

-
Reference sensitivity power level

-
Adjacent channel selectivity

-
Blocking characteristics             

-
Spurious Response

-
Intermodulation characteristics             

-
Spurious emissions

-
Receiver image

- 
receiver maximum input power

Any other transmitter/receiver RF requirements identified by RAN4

RRM requirements

-
D2D related requirements


D2D related requirements in Out-of-Coverage needs to be defined. Requirements on detection of Out-of-Coverage (OoC): how often UE attempts to detect OoC, time required to detect OoC and conditions/criteria for OoC detection. 
o
Transmission timing and accuracy


Some high-level agreements were reached at last meeting and was captured on the WF. The CR containing these needs to be approved.

· Interruption related requirements

· Agreements exist, need to be captured in the CR.

-
Impact on existing WAN RRM requirements


- this was also agreed at last meeting, need to be captured in the CR. 

-
Synchronization requirements for D2D communication (depending on RAN1/RAN2 agreements)
-
Any other RRM requirement identified by RAN4

6 Conclusion 

In order to enable inter-operability of devices and reasonable and predictable performance in the networks the essential open issues for D2D need to be specified. Hence, within the allocated time budget for D2D, the RAN WGs should work with highest priority on the essential open issue listed above so that the Work Item can be completed in time.
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