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1   Introduction
According to the SID of Further Enhancements to LTE Device to Device, UE to Network Relays for IoT and Wearables [1] as approved in RAN#72 meeting, RAN listed the objectives as follows:
	1. Study and evaluate a generic Layer 2 evolved UE-to-Network Relay architecture, including methods for the network to identify, address, and reach a evolved Remote UE via an evolved ProSe UE-to-Network Relay UE. [RAN2]

a. Study the possibility of  a common solution supporting the following use cases:[RAN2]

i. UE to network relaying over non-3GPP access (Bluetooth/WiFi). 

ii. UE to network relaying over LTE sidelink. 

iii. Unidirectional and bidirectional UE to network relay.
b. Investigate potential impacts to protocol stack, procedure and signalling mechanisms, such as authorization, connection setup, UE mobility, parameter configuration and security, allowing multiple evolved Remote UEs via an evolved ProSe UE-to-Network Relay UE.[RAN2] 

c. Study path selection/switch between the cellular link (Uu air interface) and relay link and provide service continuity and QoS [RAN2, RAN3]. 

2. Study necessary LTE sidelink enhancements.

a. Introduce additional evaluation assumptions to the sidelink evaluation methodology defined in TR 36.843 focussing on analysis of wearable use cases [RAN1,RAN2].

b. Identify mechanisms to enable QoS, more efficient, reliable, and/or low complexity/cost & low energy sidelink [RAN1, RAN2, RAN4].
c. Study additional co-existence issues with adjacent carrier frequencies that may arise due to the new mechanisms identified [RAN4].


In this contribution, we discuss the potential RAN3 impacts based on the SI objectives and the progress of other groups. 
2   Progress of other groups
The SID was approved during RAN#71 to study the scenario of “Further Enhancements to LTE Device to Device, UE to Network Relays for IoT and Wearables”, and after receiving the SA1 service requirements[2, 3], the SID was revised to [1] during RAN#72. 
The schedule for work in RAN1 allocates time starting from RAN1#88 in February 2017 [4].

RAN2 has started the initial discussion during RAN2#95 in Aug, with the outcomes as follows [4]:
-
RAN2 will initially focus on bidirectional relay design, while considering impact of the design in unidirectional.
-
Study Relay design to support both CP and UP.

-
Study coverage scenarios in which remote UE can be IC or OOC, already connected to the relay UE or not, and remote UE can be RRC_IDLE or both of relay UE and remote UE can be RRC_IDLE while they are paired.
3   Discussion

3.1   Path Selection/Switch between Cellular link and Relay Link

The current SID has mentioned that RAN3 will be involved in the SI objective “path selection/switch between the cellular link (Uu air interface) and relay link”, as RAN2 has already decided to “initially focus on bidirectional relay design, while considering impact of the design in unidirectional”, it is needed for RAN3 to discuss the path selection/switch between the cellular link and relay link. 
Considering of the path switch direction, single or multiple eNB involvement, there are 4 path selection/switch scenarios to be considered: 
Scenario 1: from cellular link to relay link, served by different eNBs

Scenario 2: from cellular link to relay link, served by same eNB

Scenario 3: from relay link to cellular link, served by different eNBs

Scenario 4: from relay link to cellular link, served by same eNB

Table 1 Scenario of path switch between Relay Link and Cellular Link
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4
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For scenario 1, when the WD1 moves close to a Relay UE served by another eNB2 rather than its serving eNB1, it may switch to the relay link for power saving or better coverage condition such as OOC. The eNB2 needs to modify the Relay UE’s context such as adding WD1’s UE context, the pairing relationship, etc. It is possible for eNB2 to obtain the relay information from eNB1 over X2 or S1 interface, detailed solution needs to be investigated by RAN3. 
For scenario 3, when the WD3 switched to eNB1, the eNB2 needs to update the relay UE’s information, e.g. remove the old pairing relationship, update Relay UE’s context, etc., detailed solution needs to be investigated by RAN3.
For scenario 2 and 4, the WD2 and WD4 are switched between cellular link and relay link, but still served by the same eNB, as the MME may not need to be aware of the link change, may be no RAN3 is needed.  However, if the MME is aware of the relaying relationship between remote UE and relay UE, it might be needed to update the MME for maintaining this database, even though e.g. S1 resources would not be reallocated.  For example, the MME might store this information related to coordinating group handover if supported.  So it should be considered that these scenarios also have possible RAN3 impact.
According to SA1 requirement “Based on the preference of the end-user of the Evolved ProSe UE-to-Network Relay, the 3GPP network shall be able to allow/disallow access from an Evolved ProSe Remote UE to the network via an Evolved ProSe UE-to-Network Relay.”[3]. When a wearable device intends to access the NW via a Relay UE, the network needs to obtain the preference of the Relay UE, and decides whether to allow/disallow the access of the WD, the preference of the Relay UE may needs to be exchanged in S1 and X2 interfaces during the switch procedure.
Proposal 1: discuss the scenario 1, 2, 3 and 4 of path switch between cellular link and relay link.

3.2   Authorization
Besides path selection/switch, the objective 1(b) to investigate potential impacts to protocol stack, procedure and signalling mechanisms, such as authorization in the SID may also have RAN3 impacts. 
In D2D and V2V/V2X discussion, authorization information was provided from MME/eNB to the eNB on whether the UE is authorized for some services. It is FFS whether the Remote UE needs to be authorized to access to the network via a Relay UE, and whether the Relay UE can be authorized by the existing ProSe Authorized IE.

Proposal 2: discuss whether and how to authorize the Remote UE and Relay UE.

3.3   Simultaneous Mobility for Relay UE and WD

Besides the two aspects discussed above, UE mobility also has potential impacts on RAN3. Since wearable devices probably always close to a smart phone that can serve as a relay, and it is more power efficient to connect with the network via relay UE [1]. one scenario likely to occur is a wearable device moves along with its Relay UE to another cell, while the wearable device may be in RRC_CONNECTED state or RRC_IDLE state.
Considering the mobility of RRC_CONNECTED wearable device in the scenario described above, for service continuity and power efficiency, it may be benefit to support group mobility for the wearable device and the relay UE, e.g. to perform “group handover” , “group TAU”, etc. The details and potential impacts are FFS.
Proposal 3: discuss whether to support Group mobility for wearable device and relay.
Considering the mobility of RRC_IDLE wearable device in the scenario described above, the wearable device may camp on a suitable cell or camp on the Relay UE. If it camps on a suitable cell, seems existing procedures can be reused. If it camps on the Relay UE, the relay UE needs to receive the paging message of the UE, the relay UE may need to get the WD’s context related to paging, whether there is any RAN3 impact is pending to the discussion in RAN2.

Proposal 4: it is pending to RAN2 discussion on whether any RAN3 impact is to support the wearable device receiving paging message from Relay UE.
4   Proposals
In this contribution, we discuss the potential RAN3 impacts of FS_feD2D_IoT_relay_wearable, get the proposals as follows:
Proposal 1: discuss the scenario 1, 2, 3 and 4 of path switch between cellular link and relay link.

Proposal 2: discuss whether and how to authorize the Remote UE and Relay UE.
Proposal 3: discuss whether to support Group mobility for wearable device and relay.
Proposal 4: it is pending to RAN2 discussion on whether any RAN3 impact is to support the wearable device receiving paging message from Relay UE.
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