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1. Introduction
In this contribution, we discuss sidelink discovery enhancement for IoT and wearables. 
2. Discussion
2.1. Scope of sidelink discovery enhancement
As described in TR 36.746, the primary objective of this study is to address power efficiency for evolved ProSe Remote UEs (e.g. wearable devices). Therefore, RAN1 solutions for discovery enhancement should focus on power efficiency enhancement of remote UE. 

Proposal 1: RAN1 solutions for discovery enhancement should focus on power efficiency enhancement of remote UE.
2.2. Potential enhancement of sidelink discovery
Sidelink discovery procedure enhancement

In Rel-12/13, sidelink discovery was introduced for energy efficient discovery operation because sidelink UE can be in sleep mode for most of time due to the long periodicity of sidelink discovery, but it could be further enhanced for wearable or MTC devices. We assume that both wearable and MTC devices requires cellular device relay assistance and they transmit and receive in the narrow band. If broadband discovery resource pool is configured for both relay UE and remote UE, remote UE is only able to read a certain narrow band within the resource pool. In this case, discovery latency increases and it may cause energy inefficiency of remote UE. Particularly, a bandwidth limited remote UE cannot read in the whole bandwidth of relay UE, and a relay UE may not know the operating bandwidth of the remote UE. Thus, time to discover each other between relay UE and remote UE will be increased. Fig. 1 illustrates this observation. 
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Figure 1: Discovery latency increase due to bandwidth difference between relay UE and remote UE

Observation 1: If Rel-12/13 discovery is used for bandwidth limited UE such as IoT and wearables, discovery latency and energy consumption may be increased.  

To mitigate this latency and energy inefficiency, it can be considered that relay UE selects multiple discovery announcement pools with configuration of multiple narrow band discovery resource pools. In other words, multiple narrow band discovery resource pools can be configured rather than configuring one broadband discovery resource pool and the relay UE can transmit multiple discovery signals on multiple narrow band discovery pools. In Rel-12/13, a single resource pool is selected for discovery announcement as follows:
	---- TS 36.331 ----

5.10.6a
Sidelink discovery announcement pool selection

A UE that is configured with a list of resource pool entries for sidelink discovery announcement transmission (i.e. by SL-DiscTxPoolList) shall:

1>
if poolSelection is set to rsrpBased:

2>
select a pool from the list of pools the UE is configured with for which the RSRP measurement of the reference cell selected as defined in 5.10.6b, after applying the layer 3 filter defined by quantityConfig as specified in 5.5.3.2, is in-between threshLow and threshHigh;

1>
else:

2>
randomly select, using a uniform distribution, a pool from the list of pools the UE is configured with;

1>
configure lower layers to transmit the sidelink discovery announcement using the selected pool of resources;

NOTE 1:
When performing resource pool selection based on RSRP, the UE uses the latest results of the available measurements used for cell reselection evaluation in RRC_IDLE/ for measurement report triggering evaluation in RRC_CONNECTED, which are performed in accordance with the performance requirements specified in TS 36.133 [16].


By allowing transmission on multiple discovery pools, the discovery latency between relay UE and remote UE could be reduced. Figure 2 depicts an example of multiple discovery pool selection of relay UE. In addition, it can be considered to select the discovery resource except for the discovery resource included in the subframe selected from other discovery resource pool to keep single carrier property. 

Proposal 2: It can be considered that relay UE selects multiple discovery announcement pools with configuration of multiple narrow band discovery resource pools.
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Figure 2: An example of multiple discover pool selection of relay UE

For the further enhancement after discovery procedure, discovery signal can contain some useful information for the relay path setup such as resource pool information of sidelink communication or transmission parameter/resource information within a communication resource pool. For example, resource pool information of remote UE can be conveyed via discovery signal, and then unnecessary transmission of relay UE outside remote UE’s accessible bandwidth in sidelink communication can be avoided. 

Proposal 3: Additional field in discovery signal for efficient relay path setup can be discussed.  

Sidelink discovery signal format enhancement
Decoding capability of sidelink discovery signal could be different between relay UE and remote UE. If a discovery resource pool is shared by remote UEs and relay UEs, discovery signal decoding between remote UEs may not be necessary. To prevent unnecessary decoding between remote UEs, physical layer format such DMRS or scrambling sequence between relay UE and remote UE could be different. For example, if different cyclic shift can be used for remote UE, then the remote UE can avoid decoding the other remote UE’s discovery signal. 

Proposal 4: Different physical layer parameter can be considered between relay UE and remote UE when a resource pools is shared by remote UEs and relay UEs. 

As discussed earlier, additional information can be conveyed via discovery signal. For example, as explained in [2, 3], such information can include SLSS ID of relay UE and Tx power value (or level) of discovery signal e.g., for the purpose of fast association (between relay UE and remote UE). Fundamentally, discovery signal contents for IoT and wearables could be different with those of Rel-12/13 sidelink discovery. If IoT and wearable devices may have different payload size for discovery signal, discovery signal size could be changed. For further progress, RAN1 needs guidance from other WG. 

Proposal 5: Payload size or resource size of discovery signal for IoT and wearables could be different with Rel-12/13 discovery signal. The guidance from other WG is necessary.
Model-specific discovery enhancement 
There are some proposals to make the radio-layer discovery enhancements dependent on higher layer discovery model (e.g., Model A (announcement), Model B (solicitation and response)). However, to support this feature, it needs to consider several aspects such as distinction of discovery Model A/B at the radio-layer (or access stratum), non-transparent to L2 discovery procedure. Furthermore, the necessity of introducing this feature is also needed to be identified (or justified) by other working groups, considering the (potential) specification impact on multiple working groups. So, we think that it seems desirable for RAN1 to focus on developing only solution transparent to discovery models, unless the introduction (or necessity) of model-specific enhancement feature is agreed by other working groups.

Proposal 6: It seems desirable for RAN1 to focus on developing only solution transparent to discovery models, unless the introduction (or necessity) of model-specific enhancement feature is agreed by other working groups.
Further consideration on unidirectional relaying case 
In case of unidirectional relaying, if the receiver chain of remote UE is fixed to DL, the SD-RSRP (for the selection of relay UE) can’t be measured by the remote UE. This means that another mechanism (different with the current specification) is necessary to support the association between relay UE and remote UE. For example, it can consider that the relay UE performs the SD-RSRP measurement and sends this information to eNB, and then the remote UE receives the information of selected relay UE via the eNB. Further detailed procedures can be discussed in other working groups (e.g., RAN2).
3. Conclusion
This contribution discussed RAN1 scope and the potential enhancement of sidelink discovery. Based on the discussions, the following proposals were made:
Proposal 1: RAN1 solutions for discovery enhancement should focus on power efficiency enhancement of remote UE.
Observation 1: If Rel-12/13 discovery is used for bandwidth limited UE such as IoT and wearables, discovery latency and energy consumption may be increased.  
Proposal 2: It can be considered that relay UE selects multiple discovery announcement pools with configuration of multiple narrow band discovery resource pools.
Proposal 3: Additional field in discovery signal for efficient relay path setup can be discussed.  
Proposal 4: Different physical layer parameter can be considered between relay UE and remote UE when a resource pools is shared by remote UEs and relay UEs. 
Proposal 5: Payload size or resource size of discovery signal for IoT and wearables could be different with Rel-12/13 discovery signal. The guidance from other WG is necessary.
Proposal 6: It seems desirable for RAN1 to focus on developing only solution transparent to discovery models, unless the introduction (or necessity) of model-specific enhancement feature is agreed by other working groups.
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