3GPP TSG-RAN WG4 Meeting #78
R4-160054
Malta, Malta, United States, 15th Feb – 19th Feb, 2016


Agenda item:
6.11.1.1
Source: 
Qualcomm Incorporated
Title: 
eD2D RRM: Requirements for multicarrier D2D operation
Document for:
Approval
1. Introduction

In this paper, we discuss the remaining RRM requirements to support multicarrier D2D operation as supported in Rel-13. This paper builds on the prior discussion presented in R4-157111, and the way forward agreed in RAN4 #77 in R4-158140.

In the RAN4 #77, the following way forward was agreed in the R4-158139:

	Agreements from WF R4-158139

	· Proposal 1: RRM requirements for eD2D in TS 36.133 shall be extended to include all the supported multicarrier operating scenarios in Rel-13

· Proposal 2: For D2D communications, existing requirements on interruptions shall be extended for PCell and activated SCell(s)

· Proposal 3: For intra-frequency and inter-frequency D2D discovery reception, existing requirements on interruptions shall be extended for PCell and activated SCell(s); however, the exact amount of interruptions are FFS.

· FFS for interruptions allowed when discovery period less than 320ms

· Option 1: Same as specified for discovery periods greater than and equal to 320ms

· Option 2: Option 1 + additional upper limit of the interruptions

· Option 3: Only an upper limit of the interruptions

· Option 4: No interruptions allowed

· Other options are not precluded

· Proposal 4: FFS if for inter-frequency discovery transmission on SCell/non-serving carrier, the UE is allowed 2 subframes interruption per discovery announcement/SLSS within a discovery period.

· Proposal 5: RAN4 shall resolve the FFS in RAN4#78


In this paper, we discuss the aspects left as FFS in the WF. CR for eD2D RRM requirements for multicarrier operation (and requirements for inter-frequency discovery) is provided in our companion contribution R4-160061.
2. Multicarrier D2D operation

2.1. Interruptions due to D2D Discovery
In the WF R4-158139, following aspects were left FFS. This contribution focuses on resolving these FFS for the case when no Gaps are used. Impact of Gaps is discussed in our companion contribution R4-160056.
Observation 1: Following FFS need to be resolved for multicarrier operation.

· For intra-frequency and inter-frequency D2D discovery reception:
· FFS for interruptions allowed when discovery period less than 320ms,

· FFS on exact amount of interruptions.

· For inter-frequency discovery transmission on SCell/non-serving carrier:

· FFS if UE is allowed 2 SF interruption per discovery announcement/SLSS within a discovery period.
In Rel-12 we agreed on interruptions during RRC configuration/de-configuration (in [TS 36.133, 7.16.3.1]) and during the D2D discovery operation (in [TS 36.133, 7.13.3.3]) to allow for the UE to turn ON/OFF a spare receiver chain. The interruptions were specified only for PCell as the assumption was that the UE is configured with PCell only.

For Rel-13, the following considerations are required:
For D2D Discovery on PCell/SCell, and no Gaps are requested (i.e. Rel-12 behavior using spare receiver chain):
· The UE can be configured with SCell, hence existing Rel-12 requirements should be extended such that interruptions are for PCell and any activated SCell.

· Discovery periods of less than 320ms ({40, 80, 160} for FDD/TDD configuration 1 to 5; {70, 140, 280} for TDD configuration 0) are additionally supported. In RAN4 #77, a concern was raised to extend the existing requirements for discovery interruptions when discovery period is less than 320. The reason was that for smaller discovery periods, the number of interruptions can be large if Rel-12 requirements are directly extended. For example, 2 subframes for ON/OFF will lead to 2/40*100 = 5% interruption rate. 
Our proposal is hence to additionally limit the number the interruption to (2/320*100 = 0.625%) when discovery period is less than 320. The location of interruptions will still be known at the eNB (same as Rel-12). This proposal will require the UE to keep the receiver chain ON for multiple discovery periods.

Note that such additional constraint cannot be introduced for discovery periods supported in Rel-12 (i.e. 320 and higher) as it results in different UE requirements between Rel-12 and Rel-13 for a Rel-12 feature/configuration. The additional constraint can only be for the additional periods introduced in Rel-13 (i.e. as a result of Rel-13 feature).

For inter-frequency discovery, and when no Gaps are requested (i.e. Rel-12 behavior using spare receiver chain):
· The scenario is when the UE is associated with a serving cell on non-ProSe carrier. The description below applicable to both inter-frequency discovery (i.e. when IC on the ProSe carrier) or OoO discovery (i.e. when OoO on the ProSe carrier).

· RAN2 specification support two types of UE behaviour: (1) wherein the UE requests for Gaps, e.g., when the UE needs to reuse a serving cell Tx/Rx chain, and, (2) wherein the UE does not request for Gaps and intends to use its spare transmitter/receiver chain for inter-frequency discovery.
· A particularly important case is when the UE is authorized or pre-authorized for discovery on a carrier, and the serving cell does not transmit SIB19. In this case, the UE cannot send SLUEInfo to the serving cell informing of the discovery interest and no RRC configuration / de-configuration for the purpose discovery occurs. 
Thus based on Rel-12 specifications, the UE does not even have a single subframe to be able to turn ON/OFF its spare transmitter and/or receiver chain for inter-freq / OOC discovery in that case. 
To ensure the UE is allowed to turn ON/OFF its transmitter and/or receiver chain, some interruptions need to be allowed. Our proposal is to allow for interruptions with up to 0.5%. missed ACK/NACK. Note that the exact subframe where interruption occurs cannot be specified in this scenario as the serving cell may not be aware even of the exact D2D resources.
For D2D discovery when Gaps are configured:
· Discussion presented in companion paper R4-160056. 
Based on the discussion above, the following proposals are made to resolve the FFS in the WF R4-158139.

Proposal 1: For discovery on serving cell (PCell/SCell) and when no request for Gaps is signalled by UE:

· Extend existing Rel-12 interruptions to PCell and any activated SCell

· For discovery period is less than 320ms, the interruption rate is additionally limited to 0.625%.
Observation 2: For discovery on serving cell, any additional constraint on rate of interruptions can only be introduced for discovery period less than 320ms (i.e. Rel-13 feature) to avoid changing UE requirements for a Rel-12 feature.
Observation 3: For D2D discovery (or communication) on non-serving carrier (preconfigured or authorized), the UE may not even have 1 subframe available to turn ON/OFF its spare transmitter/receiver chain if the serving cell is not broadcasting SIB19 (or SIB18). Interruptions need to be allowed to permit this use case.
Proposal 2: For discovery on non-serving carrier and no request for Gaps is signalled, then the UE is allowed interruption with up to 0.5% probability of missed ACK/NACK.
2.2. Interruptions due to D2D Communication

In the WF R4-158139, we already agreed to extend the existing requirements to PCell and any activated SCell. Rel-12 requirements for D2D communication were only for during RRC configuration / de-configuration.
In Rel-13, we have also allowed for D2D communication on non-serving carrier – i.e. on a non-serving carrier that is preconfigured for ProSe operation or on a non-serving carrier authorized for ProSe operation by the network. Similar to D2D discovery, the serving cell may not be even broadcasting SIB18, in which case not even 1 subframe is available to the UE to turn ON/OFF its spare transmitter/receiver chains. Thus the proposal is to allow for interruption with up to 0.5% probability of missed ACK/NACK for the UE to turn ON/OFF its spare transmitter/receiver chains.
Proposal 3: For D2D communication on a non-serving carrier (preconfigured or authorized), then the UE is allowed interruption with up to 0.5% probability of missed ACK/NACK.
2.3. Specification details for multicarrier scenarios 

In the WF R4-158139, it was agreed to extend RRM requirements for eD2D in TS36.133 to include all the supported multicarrier operating scenarios. The following observation captures the multicarrier scenarios supported in Rel-13.

The operating scenarios supported in Rel-13 eD2D:

1. the UE is associated with a serving cell (PCell or SCell) on the ProSe carrier.

2. the UE is associated with serving cell on a carrier different than the ProSe carrier, and has a non-serving cell selected on the ProSe carrier that supports ProSe Direct Discovery and/or ProSe Direct Communication in accordance with TS 36.331.

3. the UE is associated with serving cell on a carrier different than the ProSe carrier, and the radio parameters for ProSe Direct Discovery on the ProSe carrier are provided by the serving cell.

4. the UE is out of coverage on all carriers (in any cell selection state).

5. the UE is out of coverage on the ProSe carrier and is associated with a serving cell on a non-ProSe carrier.
6. the UE is associated with serving cell on a carrier different than the ProSe carrier, and ProSe operation is on a carrier that is authorized/pre-authorized by the network. 
Note that scenarios 1(D2D on SCell), 2, 5 above were down prioritized by RAN4 in Rel-12, and scenarios 3 and 6 are the additional scenario introduced in Rel-13 for inter-freq/inter-PLMN discovery.

In Rel-12, RAN4 specifications supported only part of scenario 1 (PCell only) and scenario 4. This restriction was put in Rel-12 TS 36.133 in all subsections relating to D2D requirements. So we have two options in Rel-13:

Option 1: Remove the current limitation put in R4 specification (i.e. for Pcell only / single CC operation)

Option 2: Extend text in all the subsections with D2D requirements to include all the multicarrier scenarios.
In our view, Option 1 is much cleaner, particularly since the conditions for D2D operation are already listed in R2 specs (36.331, Section 5.10.a). Option 2 on the other hand will lead to redundant and verbose text in each subsection.

Observation 4: In Rel-12, RAN4 specifications supported only single component carrier operation and this restriction was reflected in each subsection with D2D requirements. For Rel-13, we have two options:

Option 1: Remove the current limitation put in R4 specification (i.e. for PCell only / single CC operation)

Option 2: Extend text in all the subsections with D2D requirements to include all the multicarrier scenarios.
Proposal 4: Adopt option 1 above to specify Rel-13 multicarrier requirements.

3. Conclusions
In this paper, we presented our proposals for support of multicarrier D2D in Rel-13.
(Background)

Observation 1: Following FFS need to be resolved for multicarrier operation.


· For intra-frequency and inter-frequency D2D discovery reception:

· FFS for interruptions allowed when discovery period less than 320ms,

· FFS on exact amount of interruptions.

· For inter-frequency discovery transmission on SCell/non-serving carrier:

· FFS if UE is allowed 2 SF interruption per discovery announcement/SLSS within a discovery period.
(Interruptions due to D2D)
Proposal 1: For discovery on serving cell (PCell/SCell) and when no request for Gaps is signalled by UE:

· Extend existing Rel-12 interruptions to PCell and any activated SCell

· For discovery period is less than 320ms, the interruption rate is additionally limited to 0.625%.

Observation 2: For discovery on serving cell, any additional constraint on rate of interruptions can only be introduced for discovery period less than 320ms (i.e. Rel-13 feature) to avoid changing UE requirements for a Rel-12 feature.
Observation 3: For D2D discovery (or communication) on non-serving carrier (preconfigured or authorized), the UE may not even have 1 subframe available to turn ON/OFF its spare transmitter/receiver chain if the serving cell is not broadcasting SIB19 (or SIB18). Interruptions need to be allowed to permit this use case.
Proposal 2: For discovery on non-serving carrier and no request for Gaps is signalled, then the UE is allowed interruption with up to 0.5% probability of missed ACK/NACK.
Proposal 3: For D2D communication on a non-serving carrier (preconfigured or authorized), then the UE is allowed interruption with up to 0.5% probability of missed ACK/NACK.
(Specification details)
Observation 4: In Rel-12, RAN4 specifications supported only single component carrier operation and this restriction was reflected in each subsection with D2D requirements. For Rel-13, we have two options:

Option 1: Remove the current limitation put in R4 specification (i.e. for PCell only / single CC operation)

Option 2: Extend text in all the subsections with D2D requirements to include all the multicarrier scenarios.
Proposal 4: Adopt option 1 above to specify Rel-13 multicarrier requirements.
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