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1. D2D RRM requirements
Following are the remaining RRM core requirements for D2D:

· Timing error when synchronized to another UE (Agreed in main meeting)

· Becoming / cease to be a synchronization source (Agreed in main meeting)
· S-RSRP measurement accuracy requirements
· Detection delay in SyncRef UE Selection / Reselection 

· Higher priority SyncRef UE

· Same priority SyncRef UE with higher S-RSRP

· Detection delay for eNodeB on DL associated with ProSe frequency when out-of-coverage

Other RRM issues:
· Discovery Interruptions (for w1=5ms)
1.1. S-RSRP measurement accuracy requirements
Related contribution list:

	Tdoc number
	Type
	Title
	Source

	R4-150202
	Approval
	Simulation results: Absolute S-RSRP measurement accuracy
	Qualcomm

	R4-150167
	Discussion
	Requirements on D2D S-RSRP measurement accuracy
	Intel

	R4-150501
	Discussion
	Simulation results of absolute S-RSRP measurement accuracy
	LG Electronics

	R4-150751
	Discussion
	Simulation results for S-RSRP measurements for D2D
	Ericsson


Proposals from companies:
	Companies
	Proposals

	Qualcomm
	Proposal 1: L1 measurement period for S-RSRP measurement shall be 600ms.

Proposal 2: The side-condition for S-RSRP absolute accuracy shall be the same as RSRP absolute accuracy requirements.

	Intel
	Observation 1: To perform the correct D2D UE synchronization procedures, the measurement accuracy requirements on sidelink (D2D) reference signal received power (S-RSRP) are necessary.

Observation 2:  S-RSRP absolute measurement accuracy in case of AWGN can meet the similar requirements for RSRP in [4].

	LG Electronics
	Proposal 1: For delta S-RSRP, ideal S-RSRP can be considered with long term averaging value.

Proposal 2: Side condition of SNR ≥ -6dB  can be considered with 4 samples during measurement period.

	Ericsson
	Proposal 1: The existing absolute and relative RSRP accuracy requirement can be reused for S-RSRP accuracy requirement provided that L1 measurement period is extended from 200 ms to [400] ms. 

Proposal 2: The S-RSRP (absolute- and relative) accuracy requirements are relaxed with [1-2 dB] in comparison to RSRP accuracy requirement provided that the existing L1 measurement period is reused.


1) Topic 1: Requirements are needed for the following S-RSRP measurements
a) S-RSRP absolute measurement accuracy is required
b) S-RSRP relative measurement accuracy is required

Discussion:

ALU: both requirements needed 
CMCC: the final values should be adjusted based on the RSRP tightening already agreed
Agreements:

Both absolute and relative requirements will be defined
2) Topic 2: S-RSRP L1 measurement period

Option 1: 200 ms



Option 2: 400 ms


Option 3: 600 ms

Discussion:

Intel: we prefer 400ms
QC: ok with 400ms
Agreements:

  L1 measurement period is 400ms
3) Topic 3: S-RSRP absolute measurement accuracy requirements
Option 1: Reuse RSRP absolute accuracy requirements. 
Option 2: <other company views>

Discussion:

Agreements:

Option 1 agreed – reuse RSRP absolute accuracy requirements
4) Topic 4: S-RSRP relative measurement accuracy requirements
Option 1: Reuse RSRP relative accuracy requirements. 
Option 2: <other company views>

Discussion:

Intel:with large frequency offset there will be impact on performance
Chair: wouldn’t the frequency offset impact the absolute accuracy?

Intel: Better performance comes at a price of implementation complexity.

QC: Relative accuracy is based on the cdf 95%-5%. There won’t be any difference for the relative accuracy.

Intel: the bandwidth will be wider so the buffering has to be changed. There will be some performance loss. 

QC:S-RSRP is based on DMR on PSBCH which is on center 6RBs. This could be revisited during the performance part
Agreements:

Further discussion needed during the week – Return to
1.2. Detection delay in SyncRef UE Selection / Reselection 
Related contribution list:

	Tdoc number
	Type
	Title
	Source

	R4-150203
	Approval
	Simulation results: SyncRef UE selection / reselection
	Qualcomm

	R4-150166
	Discussion
	D2DSS detection delay requirements
	Intel

	R4-150232
	Discussion
	Discussion on D2D Synchronization requirements
	ZTE

	R4-150273
	Discussion
	Discussion on synchronization requirements for D2D
	Huawei, HiSilicon

	R4-150500
	Discussion
	Discussion on synchronization requirement
	LG Electronics


Proposals from companies:
	Companies
	Proposals

	Qualcomm
	Proposal 1: Detection time 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

	Intel
	Proposal 1: When D2D UEs in-coverage, the requirements on D2D synchronization source identification delay can be reused the cell identification delay defined in [5].
Proposal 2: For D2D UE out-of-coverage, the requirements of D2DSS identification can be specified as: the D2DSS identification delay shall be less than [2s] when Es/Iot >[ -6dB].

	ZTE
	Observation 1: The identification delay of a D2D synchronization source is about 40ms when SNR >= -6dB.

	Huawei, HiSilicon
	Proposals 3: If there exists higher priority synchronization source, UE shall synchronize to it within identification delay.

	LG Electronics
	Proposal 1: For carrier frequency of 700MHz, SyncRef UE identification delay can be defined as 3*silence_period at SINR of -6dB with the frequency offset of 10ppm.

Proposal 2: For carrier frequency of 2.5GHz, SyncRef UE identification delay can be defined as 3*silence_period at SINR of -6dB if the frequency offset is lower than 3ppm.

Proposal 3: RAN4 needs to discuss how to handle the large frequency offset in carrier frequency of 2.5GHz in defining the synchronization performance requirement.

Proposal 4: When decoding PSBCH, 1st symbol puncturing should be considered due to AGC operation.

Proposal 5: Current defined information bits of 48 should be changed to avoid bad decoding performance by considering 1st symbol puncturing due to AGC.


1) Topic 1: Detection delay
Option 1:  Reuse existing intra-frequency cell detection requirements corresponding to some DRX value

	DRX cycle length [s]
	Tdetect,EUTRAN_Intra [s] (number of DRX cycles)

	0.32
	11.52 (36)

	0.64
	17.92 (28)

	1.28
	32(25)

	2.56
	58.88 (23)


Option 2: (3) * Silence Period
Option 3: Less than 2 sec

Discussion:

QC: silence period is needed because of the HD problem. The requirement should be based on the length of the silence period that can correspond to a DRX cycle length. Our proposal is 2%drop rate that would result in using the DRX cycle length of 2.56s. 
E///: silence period would have some merit in reducing the latency in some synchronization scenarios but does not completely solve the problem. What is the intention? Within this time the UE will discover all the sync sources? Probably not.

QC: this is the same as the cell reselection, the requirements will be the same. UE has to find a source within this time.

Intel: We prefer option 2. 
QC: Would 32s be ok for the group?

E///: should be less than 10s. drop rate no more than 2% because of 2% BLER requirement for VoIP.
QC: with ideal conditions we need 4 periods for 90% successful detection rate. This would leave no margin.

Chair: where is 10s coming from?

E///: this is coming from latency requirements for public safety.

QC: for cell reselection we have minimum reselection time of 11.52s. do we need shorter time for PS?

E///: OoC and idle mode are different. We need to limit the drop rate to maximum 2%. 

QC: how about DRX cycle length 0.64s.

ALU: we do not have any drop rate. How to we associate the drop rate with the requirement

QC: drop rate is 40ms divided by the DRX cycle length. 

Intel: if we fix the drop rate then we can compute the overall delay. How can we achieve a good tradeoff to get a short detection delay
E///: the reselection includes also the actual reselection time, not only the cell detection

QC: we do mean the cell detection, evaluation time would be different.

E///: we can look at the cell search time for 0.64s DRX and define requirements based on that.

QC: cell detection does not include evaluation time.
ALU: the requirement should be for cell detection and 1 measurement.

QC: 22*0.64s for sync ref detection that includes 1 S-RSRP measurement.

E///: should be together with a tentative drop rate of 2%.

Intel: does this include PSBCH?

QC: does include the PSBCH decoding. With 22*0.64 the drop rate should be 6.025%.
ALU: 22*0.64 will be for the worst case, most times UE will not so much time for detection.

QC: WF would be 6% assuming -6dB Es/Iot, 2% for higher SNR. 

E///: are we only dropping sync signals?

QC: UE is allowed to delay the packets so they are not dropped but this would apply to all SA and data

Intel: did this take SSS power backoff?

Chair: requirement is based on received SNR, no connection to transmit

Intel: 20s and 2% drop rate with SNR in [-4dB]

E///: we would like a different requirement for reselection of already known sync source
Agreements:
Side condition is based on the worst SNR of PSS/SSS
      Sync Ref detection delay of 20s , 2% drop/delay rate, Es/Iot=[-4dB]
2) Topic 2: Do we need to specify that UE may drop or delay it’s SA/Data/SLSS transmission for the purpose of SyncRef UE selection/reselection due to half-duplex problem
Option 1: Yes

Option 2: No
Discussion:

Intel: with a drop rate we will not have 2% drop rate and detect within 22*0.64s
E///: we need to define a drop rate 

QC: we need a drop rate

E///: drop rate would affect reliability. What is the reliability with 2% or 6%?

QC: requirements are for 90% detection time.

E///: 90% is ok, we need latency and a drop rate of 2%. 

ALU: 90% is the detection success rate?

Chair: yes

Agreements:

    Drop rate will be defined
Topic 3: Fraction of SA/Data/SLSS transmission for the purpose of SyncRef UE selection/reselection

Option 1: 2% if detection delay requirements corresponding to DRX of 2.56s is used
Option 2: <other company views>
Discussion:

QC: packets could be delayed and not dropped
Samsung: will there be a definition of what is dropped?

ALU: it should be clarified what we are dropping.
Agreements:

Drop/delay rate is 2%
3) Topic 4: Applicability of requirements on SyncRef UE selection / reselection

Option 1: Only for higher priority SyncRef UE

Option 2: For both (i) higher priority SyncRef UE, and (ii) same priority SyncRef UE with higher S-RSRP
Discussion:

E///: we prefere option 2
QC: hysteresis is still under discussion in RAN2 so  option 2 would be slightly changed to account for that

Agreements:

Option 2 . will be updated based on RAN2 outcome of the hysteresis discussion
1.3. Detection delay for eNodeB on DL associated with ProSe frequency when out-of-coverage
Related contribution list:

	Tdoc number
	Type
	Title
	Source

	R4-150204
	Approval
	D2D synchronization requirements
	Qualcomm

	R4-150754
	Approval
	D2D UE requirements during Out-of-Coverage
	Ericsson 


Proposals from companies:

	Companies
	Proposals

	Qualcomm
	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: 58.88sec (corresponding to intra frequency cell identification delay for DRX cycle of 2.56sec)

	Ericsson
	•
Proposal #1: The ProSe UE in out-of-coverage shall continuously search for any detectable cell on the last intra-frequency carrier. 

•
Proposal #2: A ProSe UE which has been out-of-coverage for a time less than ∆1, where ∆1≤[5] s shall be capable of identifying a detectable cell on the last intra-frequency carrier or on the carrier preconfigured with ProSe resources within 2*TMeasurement_Period, Intra which is defined in clause 8.1.2.2.
•
Proposal #3: If the ProSe UE has been out-of-coverage for a time greater than ∆1, where ∆1>[5] s, then the UE shall be capable of identifying a detectable cell on the last intra-frequency carrier on the carrier preconfigured with ProSe resources within 2*Tidentify_intra.
•
Proposal #4: The ProSe UE in out-of-coverage shall continuously search for any detectable cell on inter-frequency carriers configured by the last PCell. 

•
Proposal #5: A ProSe UE which has been out-of-coverage for a time less than ∆1, where ∆1≤[5] s shall be capable of identifying a detectable cell on the last configured inter-frequency carrier corresponding to gap id #0 within as TMeasurement_Period, Inter which is defined in clause 8.1.2.3.

•
Proposal #6: If the ProSe UE has been out-of-coverage for a time greater than ∆1, where ∆1>[5] s, then the UE shall be capable of identifying a detectable cell on the last configured inter-frequency carrier within Tidentify_inter. corresponding to gap id #0 as defined in 8.1.2.3.
•
Proposal #7: A ProSe UE which has been out-of-coverage for a time less than ∆1, where ∆1≤[5] s shall be capable of identifying a detectable cell on any of the last configured inter-RAT carrier corresponding to gap id #0 within TMeasurement_Period, RAT which is defined in clause 8.1.2.3.

•
Proposal #8: If the ProSe UE has been out-of-coverage for a time greater than ∆1, where ∆1>[5] s, then the UE shall be capable of identifying a detectable cell on any of the last configured inter-RAT carrier within Tidentify_RAT. corresponding to gap id #0 as defined in 8.1.2.3.

•
Proposal #9: The ProSe UE in out of coverage shall search for any detectable cells on all supported carriers by the UE. However in this case no cell search requirements are specified.


1) Topic 1: Identification delay for a newly detectable cell on the Downlink EARFCN associated with the pre-configured ProSe frequency (EARFCN)
Option 1: Reuse existing intra frequency cell identification delay for some DRx cycle

	DRX cycle length [s]
	Tdetect,EUTRAN_Intra [s] (number of DRX cycles)

	0.32
	11.52 (36)

	0.64
	17.92 (28)

	1.28
	32(25)

	2.56
	58.88 (23)


Option 2: (2)*Tidentify_intra, DRx cycle = ?
	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2 (40)

	0.128
	3.2 (25)

	0.128<DRX-cycle≤2.56
	Note2(20)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


Discussion:

QC: use idle mode corresponding to 1.28s. 
E///: this does not have to be related to DRX. The time could be shorter when the UE is doing ProSe.
During ProSe transmissions the detection time could based on 0.32s DRX. When UE is not doing ProSe transmissions the detection time could be longer, based on 1.28s. 

Intel: slight preference for Option 2. Our proposal is Option 2+ Δ which is identification difference
ALU: without D2D there are requirements for cell detection.  
QC: this is the cell detection time
Agreements:
During ProSe transmissions the cell detection is 6.4s. When UE is not doing ProSe transmissions the detection time is 32s
2) Topic 2: Requirements for inter-frequency and inter-RAT
Option 1: Required
Option 2: Not required. Legacy procedures shall apply.

Discussion:

E///: when UE is not doing ProSe  UE shall search cells on inter-frequency or inter-RAT configured by the last PCell.
QC: what is the difference between a ProSE UE not doing ProSe and a legacy UE. What should the UE do if it finds some network?

E///: we need to define some behavior. 

ALU: UE could follow the legacy procedures. 

ALU: UE shall follow the currently defined procedure for cell search regardless of doing or not ProSe

E///: We can add what ALU proposed. 

MSFT: without any requirement, the UE will follow legacy procedures. What is the problem if we do not define anything?

ALU: UE need to follow the current procedures.

QC: where are these procedures defined?

E///: Section 4 of 36.133 – Idle mode requirements or initial cell search; We need to capture somewhere this. 

Agreements:
UE has to follow the current behavior/procedures

FFS how to capture this in the requirements.
1.4. Discovery Interruptions

Related contribution list:

	Tdoc number
	Type
	Title
	Source

	R4-150199
	Approval
	Clarifications on agreed RRM requirements
	Qualcomm

	R4-150520
	Discussion
	Discussion on interrupts caused by ProSe
	Nokia 

	R4-150165
	Discussion
	Further discussion on interruption requirements for D2D
	Intel


Proposals from companies:

	Companies
	Proposals

	Qualcomm
	Proposal 2: Clarification on interruptions due to ProSe Direct Discovery as follows:

This requirement is applicable only for UE participating in ProSe Direct Discovery on E-UTRA FDD bands. The UE is allowed an interruption of up to 1 subframe that is N subframes before and after a UL subframe configured as ProSe Direct Discovery by the eNodeB. When the UL subframe configured for SLSS transmissions [TS 36.331] by the eNodeB differs from the first subframe of the configured discovery pool, the UE is additionally allowed an interruption of up to 1 subframe that is N subframes before and after the latest UL subframe configured for SLSS transmissions by the eNodeB occurring prior to a ProSe Direct Discovery pool. 
The value of N is ceil(w2/1ms) subframes when the parameter discoverySynchWindow is configured with value w2 in the sidelink synchronization resource configuration associated with the ProSe Direct Discovery / SLSS subframe.
The value if N is 1 subframe otherwise.
The interruptions are for both uplink and downlink of PCell. The interruption for the ProSe UE may occur:

· while switching reception between ProSe DirectDiscovery / SLSS and the PCell, or

· while receiving ProSe Direct discovery signals / SLSS, or

· while switching a receiver chain ON/OFF for ProSe Direct Discovery / SLSS if the UE has a dedicated receiver chain for discovery.


	Nokia
	Proposal 1: Update the proposed interruption requirements related to ProSe configurations (sections 7.11.3.1 and 7.11.3.2 in [1]) to include how often interrupts due to ProSe configuration may occur.

Proposal 2: Inform RAN2 about the introduction of potential interrupt in connection with ProSe operations.
Proposal 3: RAN4 to discuss and define the UE requirements related to interrupts during ProSe Direct Discovery in order to have more clear UE requirements and clear visibility on network side related to interrupts.

	Intel
	Proposal 1: The maximum interruption rate in D2D can be specified as max{[1]%, Y%}, where Y% is defined as:

Y% = 2 / ( saPeriod * Tint_D2DACK) 

in which Tint_D2DACK is the average duration between two adjacent ProseCommConfig/proseDiscConfig IE in terms of number of “saPeriod”.


1) Topic 1: Interruptions with discovery synchronization window +-w1 = 5ms
Option 1: Clarify in the specification that “Interruption for discovery is on 1 subframe that is ceil(w1) subframes before and after a discovery subframe configured with associated discovery synchronization window of w1.”
Option 2: <other company opinions>
Discussion:

Intel: more interruptions would be useful for power saving

QC: we should discuss other interruptions separately. 
Nokia: there is any additional interruptions?
QC: This proposal is only for w1
Intel: this is more like a gap since it is known at the network

E///: RAN4 has agreed to allow interruptions for all DL?

QC: no, intention is to have interruption of 1ms is allowed before and after a discovery occasion.

ALU: how often does this occasion happen?

QC:configurable by the network 

Nokia: interruption is allowed while UE receives ProSe, should not be allowed

QC: we can clarify this.

E///: it should be clarified that this applies for UEs with 2 receive chains.

Agreements:
Interruption for discovery is on 1 subframe that is ceil(w1) subframes before and after a discovery occasion configured with associated discovery synchronization window of w1.”
CR to be revised to capture the agreement
2. D2D Demod requirements for REFSENS
Related contribution list:

	Tdoc number
	Type
	Title
	Source

	R4-151062
	Approval
	Summary of demodulation simulation results of D2D RMC  for REFSENS
	Qualcomm

	R4-150207
	Approval
	Demodulation simulation results of D2D RMC for REFSENS
	Qualcomm


(Note: Individual company contributions for results are not listed above. Summary of company results is in R4-151062)
2.1. Assumptions
1) Topic 1: Frequency offset of Tx UE : +- 200Hz (agreed in main session)
2) Topic 2: Soft-combining for D2D communications (agreed in main session with TBD on concurrency)
Option 1: Assuming no D2D-WAN concurrency for REFSENS
Option2 : No assumptions required

Discussion:

E///:
Intel: there should be no WAN traffic at all, because WAN transmission is prioritized over D2D. 

E///: for communication type I UE needs WAN. 

Intel: simulation assumptions is for mode 2.

E///: we have to make sure there are no buffer issues

Intel: how do we make sure of this if we have WAN and D2D in the same subframe?

Agreements:
For REFSENS CINR for D2D communication RMC is derived based on soft combining receiver. In the D2D REFSENS test it is assumed that there is no concurrent reception of D2D and WAN. 

Soft combining condition for demod is FFS
2.2. SNR at 5% BLER for D2D RMC

Proposal 1: Agree on SNR at 5% BLER based on average results in square brackets
	PSDCH
	
	[0.6]dB

	PSSCH (10MHz)
	[-7.9]dB

	PSSCH (5MHz)
	[-7.7]dB


Proposal 2: Companies are encouraged to further discuss the simulation assumptions and provide second round of results for the next meeting.
Discussion:

Agreements:
Agree Proposal 1 and 2, numbers SNR values can be revisited in the next meeting. 
2.3. Input to RF group (∆SNRD2D-WAN)

Proposal 1: ∆SNRD2D-WAN = (CINR for D2D RMCs) – (– 4dB), where CINR for D2D RMCs is the average CINR results for 5% BLER submitted by companies.
Discussion:

Agreements:
Proposal 1: ∆SNRD2D-WAN = (CINR for D2D RMCs) – (– 4dB), where CINR for D2D RMCs is the average CINR results for 5% BLER submitted by companies.
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