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1. Introduction

In RAN4 #73, the WF on synchronization requirements for D2D was agreed in R4-148061 that identifies the need of the following requirements for D2D:

a) Becoming a synchronization source

b) Ceasing to be a synchronization source

c) Identification delay in selection / reselection of SyncRef UEs
d) Measurement accuracy requirements of S-RSRP

In this contribution, we provide our proposals for the above requirements. This contribution leverages the simulation results and discussion from our companion contribution as follows:

· R4-150201 for background on D2D synchronization and simulation assumptions for (c) and (d) above.
· R4-150203 for results, discussion, and proposal on requirement for (c) above.

· R4-150202 for results, discussion, and proposal on requirement for (d) above. 

2. Becoming/Ceasing to be a synchronization source
2.1. Background

In-coverage ProSe UE: An in-coverage ProSe UE will become a D2D synchronization source under the following two cases. Ceasing to be a synch source follow the corresponding inverse conditions.
· When UE is RRC_CONNECTED, and syncSourceControl is configured to TRUE by the eNodeB using dedicated RRC signaling. 

· When syncSourceControl is not configured and syncTxThreshIC is provided in SIB18 (for communications) or SIB19 (for discovery), and the RSRP of the serving cell is below syncTxThreshIC, and the UE is also transmitting SA/Data (for communications) or discovery announcements (for discovery).

As discussed in prior RAN4 meetings [R4-146982], the former condition is simple RRC signaling exchange and do not require any RRM requirements. For the latter case, need for RAN4 RRM requirements was considered w.r.t. the maximum delay in becoming/ceasing to become a synchronization source.
Out-of-coverage ProSe UE: An out-of-coverage ProSe UE will become a D2D synchronization source when syncTxThreshOOC is preconfigured, and S-RSRP of the SyncRef UE is below syncTxThreshOOC, and the UE is also transmitting SA and Data. 
2.2. Discussion
As discussed in RAN4 #73, the requirement on becoming/ceasing to be a synch source is hence based on the time required for serving cell RSRP / S-RSRP measurement. 
Serving RSRP L1 measurement period

For in-coverage UE in RRC_CONNECTED, the serving cell RSRP measurement period will follow the RSRP measurement period for intra-frequency cell, as specified in Table 8.1.2.2.1.2-2 [TS 36.133], and given as:
· 200ms for DRX cycle length of ≤ 0.04
· 5 * (DRX cycle) for 0.04 < DRX-cycle ≤ 2.56
The requirements are based on the common assumption made in RAN4 for RSRP measurements that needs 5 sub-frames samples taken with a sampling period of 40ms (for no-DRX) or once every DRX cycle.

For in-coverage UE in RRC_IDLE, similarly 5*(DRX cycle) period will be applicable. 
We note here that our proposal corrects our preliminary views in R4-146982 based on the feedback from companies in RAN4 #73 [see chairman’s notes RAN4#73].
SyncRef UE S-RSRP L1 measurement period

In our companion contribution R4-150202, we discuss the L1 measurement period for S-RSRP measurement. It is proposed that L1 measurement period of 600ms be used. For the purpose of this document, however, we keep this as a parameter for ease of discussion.
Evaluation time for becoming / ceasing to be a synch source
The evaluation time for becoming / ceasing to be a synch source is simply a function of the L1 measurement periods for RSRP/S-RSRP measurement. The evaluation time should ensure that the L1 measurement period required is available, i.e., evaluation time will be 1 (unit) more than the L1 measurement period. Thus the evaluation times will be as follows:

	ProSe UE coverage
	RRC State
	DRX cycle / Evaluation time

	In-coverage
	RRC_IDLE
	(5 + 1) * (DRX cycle)

	
	RRC_CONNECTED
	DRX cycle ≤ 0.04s
	(1 + 1) * 200ms

	
	
	0.04s < DRX-cycle ≤ 2.56s
	(5+1)*(DRX cycle)

	Out-of-coverage
	Any Cell Selection 
	(1+1) * [S-RSRP L1 measurement period]


Side conditions
Some side-conditions are listed below.
· No L3 filtering for RSRP / S-RSRP. With L3 filtering, additional delay is excepted
· SCH_RP and SCH_Ec/Iot (for both in-coverage and out-of-coverage cases) similar to legacy requirements

· RSRP and S-RSRP related side conditions

2.3. Proposal

Summarizing the discussion above, the following proposal is made 

Proposal 1: Evaluation time for becoming / cease to be a synchronization source shall be as follows:

	ProSe UE coverage
	RRC State
	DRX cycle / Evaluation time

	In-coverage
	RRC_IDLE
	(5 + 1) * (DRX cycle)

	
	RRC_CONNECTED
	DRX cycle ≤ 0.04s
	(1 + 1) * 200ms

	
	
	0.04s < DRX-cycle ≤ 2.56s
	(5+1)*(DRX cycle)

	Out-of-coverage
	Any Cell Selection 
	(1+1) * [S-RSRP L1 measurement period]

	Side conditions

· No L3 filtering for RSRP / S-RSRP. With L3 filtering, additional delay is excepted

· SCH_RP and SCH_Ec/Iot (for both in-coverage and out-of-coverage cases) similar to legacy requirements

· RSRP and S-RSRP related side conditions

· Other side-conditions may be required in the specifications


3. Identification delay for selection/reselection 

3.1. Background
This requirement is applicable to out-of-coverage ProSe UEs for selection/reselection of higher priority synchronization source. Further background on this requirement is captured in the companion contribution R4-150203.

For the context of the RAN4 requirements, selection / reselection of synchronization source are interpreted as follows:
Selection: Selection of the synchronization source refers to the case when the ProSe UE is currently an independent synchronization source and a newly detectable synchronization source is introduced in the system. 

Reselection: ‘Reselection’ of synchronization source refers to the case when the ProSe UE is currently synchronized to a SyncRef UE, and is also transmitting SLSS with its SLSS ID given as a function of the SyncRef UE, and a newly detectable synchronization source with higher priozity is introduced in the system.

For SyncRef UE selection / reselection, the following priorities have been defined

· P1: eNodeB

· P2: SyncRef UE that is synchronized to eNB 
· i.e, SyncRef UE with SLSS ID within 0…167, in-coverage bit set to ‘1’

· P3: SyncRef UE that is synchronized to a P2-priority SyncRef UE 

· i.e., SyncRef UE with SLSS ID is within 0…167, in-coverage bit set to ‘0’

· P4: Other SyncRef UEs

· i.e., SyncRef UE with SLSS ID is within 168…335

· Among SyncRef UEs at same priority level, a higher priority for selection/reslection is given to the SyncRef UE with higher S-RSRP. The hysteresis and reselection time used by the UE in this case, however, is left to UE implementation.

3.2. Discussion
Selection / Reselection to P1 (eNodeB) 
The aspect of selection / reselection to an eNodeB (highest priority synchronization source) was discussed in RAN4 #73 [R4-146982], wherein two options were proposed:
· Option 1: As per existing cell selection procedure (no requirements)

· Option 2: As per intra-frequency cell detection requirements (corresponding to a higher DRX cycle).
In the last meeting, a concern with Option 2 was raised that if it implies introducing new cell selection requirements for the UE (that are not currently defined). It should hence be clarified that Option 2 will be applicable for selection/reselection on a newly detectable cell on the Downlink EARFCN associated with the pre-configured ProSe frequency (EARFCN). In other words, the UE behavior being forced by Option 2 is that the ProSe UE will periodically keep checking for eNodeB on the associated DL frequency when operating out-of-coverage. For cell detection on the particular DL EARFCN, the UE behavior is hence similar to intra-frequency cell detection.
For Option 2, to have reasonable tradeoff between detection performance vs power consumption, it is proposed the current intra-frequency cell detection requirements corresponding to DRX cycle of 2.56sec (i.e., 58.88sec).
Selection / Reselection among P2, P3, P4

For selection / reselection of SyncRef UEs, the simulation results, discussion, and proposal is presented in our companion contribution R4-150203. 
Reselection to SyncRef UEs at the same priority level, but higher S-RSRP  
As discussed in R4-150201, requirements for reselection to SyncRef UE at the same priority level with higher S-RSRP cannot be defined since reselection time and hysteresis is up to UE implementation. 
Side Conditions
Some side-conditions are listed below.
· No L3 filtering for RSRP and S-RSRP. With L3 filtering, additional delay is excepted
· SCH_Ec/Iot > -6dB, and other side conditions SCH_RP and S-RSRP accuracy (similar to legacy requirements).
· Silence period for the purpose of SyncRef UE selection/reselection
3.3. Proposals

(Selection / Reselection to P1 (eNodeB))

Proposal 2: Identification delay for a newly detectable cell on the Downlink EARFCN associated with the pre-configured ProSe frequency (EARFCN) shall be:
· Option 1: No requirements (as per existing cell selection procedures)

· Option 2: 51.2sec (corresponding to intra frequency cell identification delay for DRX cycle of 2.56sec)
(Selection / Reselection among P2, P3, P4) – Proposal made in companion contribution R4-150203.
Proposal 3: Detection delay for a newly detectable higher priority SyncRef UE shall be (23) * silence period cycle, with the following side-conditions

· Silence period cycle is 2.56sec

· SCH_Ec/Iot > -6dB

· Side conditions similar to legacy requirements on S-RSRP accuracy, SCH_RP, etc.

· ProSe UE is allowed to drop its SA, Data, and SLSS transmissions 2% [ceil(0.041/2.56)] of the time for the purpose of SyncRef UE selection / reselection.

Proposal 4: No requirements for reselection SyncRef UE at the same priority level with higher S-RSRP.

4. Conclusions
Following up the WF in R4-148061, the following proposals are made on in this contribution:
(Becoming / cease to be a synchronization source)  

Proposal 1: Evaluation time for becoming / cease to be a synchronization source shall be as follows:

	ProSe UE coverage
	RRC State
	DRX cycle / Evaluation time

	In-coverage
	RRC_IDLE
	(5 + 1) * (DRX cycle)

	
	RRC_CONNECTED
	DRX cycle ≤ 0.04s
	(1 + 1) * 200ms

	
	
	0.04s < DRX-cycle ≤ 2.56s
	(5+1)*(DRX cycle)

	Out-of-coverage
	Any Cell Selection 
	(1+1) * [S-RSRP L1 measurement period]

	Side conditions

· No L3 filtering for RSRP / S-RSRP. With L3 filtering, additional delay is excepted

· SCH_RP and SCH_Ec/Iot (for both in-coverage and out-of-coverage cases) similar to legacy requirements

· RSRP and S-RSRP related side conditions

· Other side-conditions may be required in the specifications


(Selection / Reselection to eNodeB for out-of-coverage ProSe UE)

Proposal 2: Detection delay for a newly detectable cell on the Downlink EARFCN associated with the pre-configured ProSe frequency (EARFCN) shall be:
· Option 1: No requirements (as per existing cell selection procedures)

· Option 2: 58.88sec (corresponding to intra frequency cell detection delay for DRX cycle of 2.56sec)

(Selection / Reselection among P2, P3, P4) – Note Proposal 3 made in companion contribution R4-150203.

Proposal 3: Detection delay for a newly detectable higher priority SyncRef UE shall be (23) * silence period cycle, with the following side-conditions

· Silence period cycle is 2.56sec

· SCH_Ec/Iot > -6dB

· Side conditions similar to legacy requirements on S-RSRP accuracy, SCH_RP, etc.

· ProSe UE is allowed to drop or delay its SA, Data, and SLSS transmissions 2% [ceil(0.041/2.56)] of the time for the purpose of SyncRef UE selection / reselection.
· Requirements are for 90% percentile detection delay

Proposal 4: No requirements for reselection SyncRef UE at the same priority level with higher S-RSRP.
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