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1 Introduction

Agreements made for D2D communication in the last meeting (RAN2#86) are only from Transmitter perspective, e.g.:
“A UE in RRC_CONNECTED that is authorized to perform ProSe Direct Communication transmission indicates to the eNB that it wants to perform ProSe Direct Communication transmissions”
This document further looks into the D2D receiver related aspects e.g. if it is required for a D2D receiver to indicate the eNB that it wants to perform ProSe Direct Communication reception?
(Note: this document is not about D2D interest in a frequency different from the serving frequency)

Further, this document analyses the issues concerning signalling the (tx, rx) resource pool including signalling changes in the pool(s).

2 Discussion
2.1 D2D Interest Indication

In general it is difficult to segregate and talk about only transmitter or receiver functions of a wireless transceiver device like ones in D2D (communication). However, there could be devices that are dominantly either receiver or transmitter e.g. D2D receivers that do not intend to transmit anything at the moment but just receive from possible neighbouring transmitters. Based on this assumption, the following table checks if D2D receivers or transmitters must inform the eNB about their intention to receive or transmit respectively to avoid collision with WAN on the same subframe:
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Note1: The assumption here is that D2D and WAN resources will be FDM (i.e. D2D resource pool < System BW).





Mode1 Communication is not mentioned in the above table since a smart eNB should identify the D2D transmit request (BSR) coming from a specific UE and therefore avoid WAN collisions.
Following observations can be made from the table:

Observation 1: The D2D receiver must inform the network about its interest in D2D reception.

As from D2D transmitter perspective, it is not easy to expect pure transmitters not performing any D2D reception. Further, transmitter need transmission resources which could either be mode1 or mode2 (depending on eNB policies) whereas the receivers just need to inform the eNB about their intention to receive D2D.
Observation 2: The D2D indication should somehow indicate to the eNB if the interest is for D2D reception only or both reception and transmission.
Accordingly:

Proposal 1: D2D indication should inform the eNB if the UE needs D2D transmission resources or no (just D2D reception). 
2.2 Signalling of Rx resources: 

In the running RRC CR as a result of [1] it is FFS how the Rx resources are signalled to a connected UE i.e. whether to use broadcast and/ or dedicated signalling.

There seems no reason to have a different Rx resources signalled to an Idle Mode UE (e.g. via broadcast) than what is signalled to a connected mode UE since it is not obvious how an eNB could further tailor the reception pool to a connected mode UE unless there was a resource pool to D2D group/ application sort of mapping and eNB precisely knew what the UE was interested in. If required, we could clarify this with other SA groups but so far it seems not to be the case i.e. no resource pool (even preconfigured) to D2D group/ application sort of mapping exists. Also, there is no (obvious) reason not to allow at least D2D reception in Idle Mode (no need to come to RRC Connected); therefore:

Proposal 2: Reception pool for D2D is broadcasted in the cell.

Proposal 3: A D2D RRC connected UE should acquire the Reception pool from corresponding broadcasted SIB.
2.3 Signalling changes in resource pool

Further, a reception pool is an aggregation of transmission pools (from the serving cell and neighbours). Changes to transmission pool must be informed to the UEs quickly to avoid D2D transmissions in LTE subframes. This can be done 
· using the paging mechanism used today for ETWS, CMAS, EAB parameters (SIB14) modification (a separate information in paging message)
· checking the systemInfoValueTag in SystemInformationBlockType1 after the modification period boundary: will affect other (non D2D) UEs as well.

· using a dedicated signalling to RRC Connected UEs for indicating new/ updated D2D resource pool: will not work for Idle Mode D2D (Mode2) UEs

In this regard, the first option seems to be the best since D2D related info can be considered a non-LTE information, will not affect the non-D2D UEs (non D2D UE will not see a change of systemInfoValueTag and then will not need to download all relevant SystemInformation again and again un-necessarily since SIB1 does not tell exactly what has changed (even if only D2D related SIB was changing)), and does not require dedicated signalling to lots of D2D UEs.
Proposal 4: Any change to the D2D resource pool (transmission and/ or reception) is indicated to the UE using the existing mechanism of notifying ETWS/ CMAS/ SIB14 related changes using paging message.
3 Conclusions
This document analysed the issues concerning signalling the (tx, rx) resource pool including signalling changes in the pool(s). The following proposals are made as a result:
Proposal 1: D2D indication should inform the eNB if the UE needs D2D transmission resources or no (just D2D reception). 
Proposal 2: Reception pool for D2D is broadcasted in the cell.

Proposal 3: A D2D RRC connected UE should acquire the Reception pool from corresponding broadcasted SIB.
Proposal 4: Any change to the D2D resource pool (transmission and/ or reception) is indicated to the UE using the existing mechanism of notifying ETWS/ CMAS/ SIB14 related changes using paging message.
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