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1	Introduction
[bookmark: _GoBack]The primary objective of the FS_feD2D_IoT_relay_wearable SID is to address power efficiency for evolved Remote UEs (e.g. wearable devices). This contribution addresses issues related to Sidelink Control Layer-1 ID and Layer-2 ID taking into consideration energy efficiency aspect of Remote UEs.
2	Discussion
The current PC5 for sidelink is based on the principle of 1-to-many broadcast without Layer-1 feedback control. In this principle, the receiver needs to monitor and receive all relevant packets and then filter out those packets which are actually intended for the receiver to receive and use. The rest of unintended packets are discarded. This principle, in general, is not energy efficient for the receiver.
The following UE identities are used for the current PC5 [1]:
· Source Layer-2 ID, referred to as SRC: identifies the sender of the data in sidelink. SRC is 24 bits long and set to ProSe UE ID of the sending UE. 24 bits SRC is included in SL-SCH MAC subheader.
· Destination Layer-2 ID, referred to as DST: identifies the receiver (receiving user or user group) of the data in sidelink. DST is 24 bits long which may be split into two bit strings:
· The first bit string is the 8 LSB bits of DST used as Sidelink Control Layer-1 ID which is sent in Layer-1 sidelink control information, also referred to as scheduling assignment (SA), from the sender in PC5. This partly identifies the receiver of the intended data in SA and is used for filtering out relevant SA at the physical layer of the receiver in PC5 to receive for intended data.
· The second bit string is the 16 MSB bits of DST which is carried in SL-SCH MAC subheader. This is used for filtering of intended packets at the MAC layer of PC5.
Layer-2 ID of ProSe D2D UE is assigned by Prose management function residing in Core Network [2]. In this regard, the current Layer-2 ID is a network-wise UE ID and transparent to RAN. It is further observed that the current ProSe D2D communications over PC5 are limited for Public Safety uses and therefore 24 bits of Layer-2 ID are sufficient to uniquely address network-wise UE IDs or UE Group IDs for Public Safety UEs. The feD2D is aimed for both Public Safety and Commercial uses. Hence, 24 bits of the current Layer-2 ID may not be enough to uniquely address network-wise UE IDs for UEs of both Public Safety and Commercial uses. Note that some current network-wise UE IDs of commercial UEs such as TMSI or IMSI need from 4 octets to 8 octets to implement. Longer Layer-2 IDs may mean more overhead for SL-SCH.
Observation 1: The current 24 bits Layer-2 ID of ProSe D2D UEs in PC5 is a network-wise UE ID and transparent to RAN. 24 bits length may not be sufficient enough to uniquely address network-wise Layer-2 IDs for feD2D UEs, as feD2D is aimed for both Public Safety and Commercial uses.
Let us denote Sidelink Control Layer-1 ID described above as Layer-1 ID for short. Having Layer-1 ID sent in SA helps the receiver filter out, to some extent, unintended SA and therefore avoid all radio reception for unintended SA and data thereof. However, the problem of possible collisions in Layer-1 ID has been known. That is, 2 or more different receivers in proximity of a transmitter of ProSe D2D may have the same Layer-1 ID (8 LSB bits of DST). Thus, all of those receivers may carry out radio reception of data addressed to the same Layer-1 ID by SA but actually intended for just one of them. This means that the rest of those receivers are wasting energy in receiving the unintended data. This problem should be avoided or at least minimized for Remote UEs in feD2D.
Proposal 1: The problem of collision in Sidelink Control Layer-1 ID causing a ProSe D2D receiver to receive unintended data and therefore waste energy should be avoided for Remote UEs in feD2D.
It is expected that both Remote UE and associated Relay UE are in RRC CONNECTED of the serving cell during active relaying operation. This means that Relay UE will have an assigned C-RNTI and it is also possible to provide C-RNTI to Remote UE (although it is impossible to reuse msg2 for that). Thus, both Remote UE and associated Relay UE can have 16 bits C-RNTIs assigned uniquely within the serving cell. Using 16 bits C-RNTI of Relay/Remote UE for SRC/DST in SL-SCH MAC subheader for feD2D may reduce protocol overhead for SL-SCH, as compared to using the current 24 bits Layer-2 ID. But more importantly, as the serving eNB has full control of C-RNTI assignment over the eNB operated local cell, the serving eNB is able to resolve the problem of collision in Layer-1 for Remote UEs in feD2D within the serving cell effectively. Note that neighbouring eNBs may also be able to coordinate to resolve the problem of collision in Layer-1 for Remote UEs across neighbouring cells as well. Apart from that, it seems natural that in case of layer-2 relaying Layer-2 IDs used by AS protocols are assigned by RAN and not by the Core Network.
Proposal 2: C-RNTIs of Relay UE and Remote UE are used for Layer-1 and Layer-2 IDs during active relaying operation.
3	Conclusion
This contribution has discussed possible impacts of some identified issues related to Sidelink Control Layer-1 ID and Layer-2 ID of ProSe D2D over PC5 on energy efficiency of Remote UEs in feD2D. The following observation and proposals are provided.
Observation 1: The current 24 bits Layer-2 ID of ProSe D2D UEs in PC5 is a network-wise UE ID and transparent to RAN. 24 bits length may not be sufficient enough to uniquely address network-wise Layer-2 IDs for feD2D UEs, as feD2D is aimed for both Public Safety and Commercial uses.
Proposal 1: The problem of collision in Sidelink Control Layer-1 ID causing a ProSe D2D receiver to receive unintended data and therefore waste energy should be avoided for Remote UEs in feD2D.
Proposal 2: C-RNTIs of Relay UE and Remote UE are used for Layer-1 and Layer-2 IDs during active relaying operation.
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