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1 
Introduction
According to the Rel-13 D2D WID [1], one objective of eD2D WI is to enhance the D2D discovery as described below:
	1) Define enhancements (if needed) to D2D discovery to enable the following features: 

a) Type 1 discovery for the partial and outside network coverage scenarios targeting public safety use [RAN1].


Moreover, in the previous RAN1 meetings following working assumptions and agreements on the required physical layer design for D2D discovery Type1 enhancements in Rel13 were achieved [2]. 
	Working Assumption:[2]

· A Rel-13 UE transmitting Type 1 discovery follows one of the following two SLSS transmission behaviours if it transmits SLSS:

· Behaviour 1 (Rel-12 behaviour): The UE in each discovery period transmits SLSS in subframe n determined by Rel-12 behaviour. 

· Behaviour 2: 

· UE in each discovery period in which UE transmits discovery, transmits SLSS every 40ms.

· FFS whether the UE transmits SLSS if it does not transmit a discovery message in a given discovery period. 

· Actual SLSS transmission is subject to other Rel-12 conditions such as WAN prioritization

· The UE also transmits PSBCH in the same subframe of SLSS transmission.

· Same content as PSBCH for Rel-13 communication UEs is used

· FFS if reserved bits of PSBCH are used in Rel-13

· FFS when the UE follows each behaviour.

· It is not intended that the synchronization operation of an out of coverage receiving UE is changed from Rel-12 procedure for detecting another SyncRef UE.

	R1-153533
WF on SLSS transmission for discovery
LG Electronics, Qualcomm, DOCOMO, ITRI, Kyocera 

Agreement:
· For an out-coverage Rel-13 UE transmitting Type 1 PS discovery, when it transmits SLSS: 

· Behaviour 2 is followed. 

· For an in-coverage Rel-13 UE transmitting discovery, when it transmits SLSS: 

· UE transmitting non-PS discovery follows Behaviour 1 

· For UE transmitting PS discovery, eNB configures if Behaviour 1 or Behaviour 2 is followed

· How to differentiate PS and non-PS discovery and details of signaling mechanism are left to RAN2


Therefore in this contribution we provide the overview of RAN1 agreements on Type1 D2D discovery enhancements and the analysis on their impacts on RRM requirements.
2 Physical design for D2D Type 1 discovery enhancement
In order to support the D2D Type1 discovery in partial and outside network coverage, the necessary evolutions of the physical layer design agreed in RAN1 include: 
· New SLSS transmission behavior 2 for D2D discovery [2]
For a UE participating in PS discovery in Ooc, the SLSS transmission Behaviour 2 shall be used. 
One of D2D discovery enhancement is D2D UEs also transmit PSBCH in the same subframe of SLSS transmission. This is because without PSBCH information, D2D UEs in the partial and outside network coverage can’t know the essential system information for the correct D2D discovery reception (e.g. MasterInformationBlock-SL transmitted via SL-BCH). 
Another new aspect of SLSS transmission Behaviour 2 is the SLSS transmission period same as D2D communication UE (e.g. 40ms) expected for D2D discovery UE in Rel13. In Rel-12, D2D discovery UE in coverage will only follow DL timing of serving cell or neighboring cells. Thus SLSS detection of other D2D UE sync source can be skipped in Rel12 but not in Rel13.
· Resource pool need preconfigured [3]
For D2D discovery in partial and outside of network coverage, a dedicate resource pool can be pre-configured at the UE side by higher layers [4]. 
Meanwhile, in order to minimize the standard impacts most of physical design for D2D in Rel-12 shall be reused as possible for D2D discovery in partial and outside network coverage scenarios in Rel13 (e.g. the DMRS structure, transmit timing, discovery message and synchronization procedures in Rel12).
3 RRM impacts

Based on the both common and unique physical layer design aspects for D2D discovery enhancement described in Section 2, RRM impacts for D2D discovery in partial and outside network coverage can be anticipated as below.
i. Transmission timing error

The timing error requirements were specified in Section 11.2 of [5] only for D2D communication UE in out-of-coverage when the reference timing for ProSe transmission is derived from another ProSe UE transmitting sidelink synchronization signals. Similarly, for Rel13 D2D discovery UE in out-of-coverage (Ooc), the UE can transmit SLSS to another D2D UE in UL as D2D communication UE does in Rel12. Thus the same transmission timing error requirements in [5] can be applied for Rel-13 D2D discovery UE in Ooc.
Proposal 1: The same transmission timing error requirements in Section 11.2. [5] for Rel12 D2D communication UE in Ooc can be applicable for D2D discovery UE in Ooc in Rel13.
ii. Initiation/Cease of SLSS Transmissions
These requirements in Section 11.3 of [5] specified the time within which the UE shall be capable of measuring the S-RSRP of the selected SyncRef UE used to derive transmission timing for D2D communication in order to initiate/cease SLSS transmissions in Rel12. 
In order to minimize the physical layer design impacts the same synchronization reference source initiation procedure in Section 5.10.7.2 [7] for D2D communication in Ooc can be reused for D2D discovery in Ooc. 

For example, D2D discovery UE in Ooc can become a D2D synchronization source [6] when 
· syncTxThreshOOC is preconfigured

· and S-RSRP of the SyncRef UE is below syncTxThreshOOC
Thus the requirements on the time to evaluate D2D UE to initiate/cease SLSS transmission can be up to the RSRP/S-RSRP measurement period.
Proposal 2: The SLSS transmission initiation/cease requirements for D2D discovery UE in Ooc shall be specified. And the corresponding requirements can be dependent on RSRP/S-RSRP measurement period. 
iii. Identification delay for synchronization source selection / reselection
In Rel12, the synchronization sources for D2D include [8]: 
1. eNBs that meet the Scriterion

2. UEs within network coverage 

3. UEs out of network coverage transmitting D2DSS from D2DSSue_net

4. UEs out of network coverage transmitting D2DSS from D2DSSue_oon
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Figure 1. D2D synchronization source
Therefore, the several cases below shall be taken count into the corresponding requirements on synchronization source detection delay specified in TS36.133 [5].
· When D2D communication UE is out-of-coverage, the requirements in Section 11.4 of [5] shall be applied when eNodeB (highest priority synchronization source) on the downlink carrier frequency associated with the preconfigured with ProSe carrier frequency was selected/reselected as the synchronization source.

· When D2D communication UE is out-of-coverage, the requirements in Section 11.5 of [5] shall be applied when a D2D SyncRef UE was selected/reslected as the synchronization source.

· For both D2D discovery UE and D2D communication UE in RRC_CONNECT, the requirements in Section 8.10 of [5] shall be applied.

· For both D2D discovery UE and D2D communication UE in RRC_IDLE, the requirements in Section 4.5 of [5] shall be applied.

Observation 1:  As D2D discovery UE shall be supported in partial and out of coverage in Rel13, not only eNB but D2D UE shall be considered as synchronization source for D2D discovery.

As described in Section 2 above, the two important synchronization aspects including the additional PSBCH and SLSS transmission will be introduced for D2D discovery UE following SLSS transmission Behavior 2. 

Observation 2:  When D2D discovery UE attempts to identify the new synchronization source, generally the new synchronization source (SLSS) transmission and additional PSBCH detection will impact the synchronization detection delay. 
Particularly, in case of D2D discovery in Ooc, if D2D UE performing D2D discovery transmission on the sidelink when D2D discovery UE are selecting/re-selecting the new detectable synchronization sources (including both eNB and SyncUE), the longer detection delay may be needed assuming a single RF chain for D2D discovery UE. That is when D2D discovery transmitting message in the UL spectrum UE need retune its RF chain to DL spectrum to measure the other higher priority synchronization source (e.g. eNB).

Observation 3:  As D2D discovery UE has a single RF chain for both WAN and D2D, the detection delay for synchronization source detection may be extended.
Proposal 3: The identification delay of synchronization source selection / reselection for D2D discovery UE in Ooc shall be specified in Rel13.
iv. Interruption  
In out of network coverage, it is possible that D2D discovery UE’s RX chain is tuned/re-tuned between DL and UL spectrum when synchronization source selection/re-selection for higher priority synchronization source (e.g. eNB). However, the RF chain re-turning in case of out of coverage will not introduce any interruption to any other WAN data.  
Observation 4:  As D2D discovery UE out of coverage can’t receive any signaling and data from WAN, no interruption to WAN when UE’s single RF chain re-tuning between DL and UL spectrum will be occurred. 

Proposal 4: It is unnecessary to specify any interruption requirements for D2D discovery in Ooc in Rel13.
v. RRM requirements for D2D UE RRC_CONNECTED and RRC_IDLE 
Beside the requirements for D2D discovery UE participating in out-of-coverage discussed in subsections i~iv above, the requirements for D2D discovery UE participating in coverage shall be considered also. 
In Rel12, when the UE capable of ProSe Direct Communication and/or ProSe Direct Discovery the ProSe requirements in Section 8.10 and Section 4.5 [5] can be applied for UE in RRC_CONNECTED state and RRC_IDLE state respectively. However in Rel13, additional SLSS transmission Behaviour 2 for D2D discovery UE can be configured for D2D UE in network coverage (either in RRC_CONNECT or RRC_IDLE). Thus the new RRM requirements are needed to be specified. Otherwise, the existing requirements are not feasible for the new SLSS transmission Behaviour 2.
Observation 5:  For UE transmitting PS discovery in network coverage, as eNB can configure new SLSS transmission Behavior 2 for D2D discovery UE in coverage, the new RRM requirements are needed also.
The overall potential impacts to UE RRM requirements for D2D Type1 discovery in Ooc can be identified in the table below:

	UE RRM requirements for D2D in TS36.133v12.8.0
	Impacts 

	11.2. UE Transmit Timing for ProSe in Any Cell Selection State
	No: D2D transmission timing in Rel12 can be reused.

	11.3. Initiation/cease of SLSS transmission
	Yes: the corresponding requirements can be dependent on RSRP/S-RSRP measurement period

	11.4. Measurements for ProSe in Any Cell Selection State
	Yes: the corresponding requirements can be dependent the identification time for the synchronization sources beside eNB for discovery D2D UE.


	11.5
Selection / Reselection of ProSe Synchronization Reference


	

	11.6
Measurements Performance Requirements for ProSe in Any Cell Selection State


	No: the same measurement accuracy for S-RSRP can be used of D2D discovery in Ooc because SLSS for both D2D discovery and communication in Ooc. 

	7.16.3.1
Interruptions at ProSe Direct Discovery configuration

	No: UE are participating in D2D discovery in out of coverage

	8.10
Proximity-based Services


	Yes：eNB can configure new SLSS transmission Behavior 2 for D2D discovery UE in coverage (e.g. in RRC_CONNECT) 

	4.5
Proximity-based Services


	Yes: eNB can configure new SLSS transmission Behavior 2 for D2D discovery UE in coverage (e.g. RRC_IDLE)


4 Conclusion
In this contribution, a high-level overview of the RRM requirements impacts for Type1 D2D discovery enhancement in Ooc was provided. In conclusion, the following observations and proposals can be drawn: 
Proposal 1: The same transmission timing error requirements in Section 11.2. [5] for Rel12 D2D communication UE in Ooc can be applicable for D2D discovery UE in Ooc in Rel13.
Proposal 2: The SLSS transmission initiation/cease requirements for D2D discovery UE in Ooc shall be specified. And the corresponding requirements can be dependent on RSRP/S-RSRP measurement period.
Observation 1:  As D2D discovery UE shall be supported in partial and out of coverage in Rel13, not only eNB but D2D UE shall be considered as synchronization source for D2D discovery.

Observation 2:  When D2D discovery UE attempts to identify the new synchronization source, generally the new synchronization source (SLSS) transmission and additional PSBCH detection will impact the synchronization detection delay.

Observation 3:  As D2D discovery UE has a single RF chain for both WAN and D2D, the detection delay for synchronization source detection may be extended.
Proposal 3: The identification delay of synchronization source selection / reselection for D2D discovery UE in Ooc shall be specified in Rel13.

Observation 4:  As D2D discovery UE out of coverage can’t receive any signaling and data from WAN, no interruption to WAN when UE’s single RF chain re-tuning between DL and UL spectrum will be occurred. 

Proposal 4: It is unnecessary to specify any interruption requirements for D2D discovery in Ooc in Rel13.
Observation 5:  For UE transmitting PS discovery in network coverage, as eNB can configure new SLSS transmission Behavior 2 for D2D discovery UE in coverage, the new RRM requirements are needed also.
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6 Appendix: RAN1 Agreements on Type1 D2D discovery in Ooc
	R1-153533
WF on SLSS transmission for discovery
LG Electronics, Qualcomm, DOCOMO, ITRI, Kyocera 

Agreement:

· For an out-coverage Rel-13 UE transmitting Type 1 PS discovery, when it transmits SLSS: 

· Behaviour 2 is followed. 

· For an in-coverage Rel-13 UE transmitting discovery, when it transmits SLSS: 

· UE transmitting non-PS discovery follows Behaviour 1 

· For UE transmitting PS discovery, eNB configures if Behaviour 1 or Behaviour 2 is followed

How to differentiate PS and non-PS discovery and details of signaling mechanism are left to RAN2


	R1-153546
WF on remaining issues of discovery
ZTE, Nokia Networks

Agreement:

· A UE participating in PS discovery and using behaviour 2 transmits SLSS every 40ms “as long as the UE has discovery message(s) from higher (i.e. above MAC) layers to transmit on a given carrier” (exact wording up to RAN2)

· Actual SLSS transmission is subject to other Rel-12 conditions

· Working assumption: An independent set of values of the condition parameters is defined and (pre)configured 

Agreement:

· For a UE participating in PS discovery and using behaviour 2, PSBCH for Rel-12 communication is reused, i.e., exactly the same content without using reserved bits.

· A UE using behaviour 1 does not transmit PSBCH
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