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1 Introduction
The SID on wearable devices is to be updated in RAN#72 to reflect discussion at the RAN2 working group meetings.  In addition to the updated objectives provided in [1], this document gives some analysis of how the impact of SA1’s REAR requirements, and some additional areas that are not reflected in [1], could affect the SI scope.
2 Discussion
RAN2 status
As indicated in [1], RAN2 discussed the study item scope and reached consensus on the open items.  Some areas may require more discussion at the plenary level however, especially when time units are taken into account.  The refined objectives keep the division into objective 1 (relay architecture, mainly RAN2) and objective 2 (LTE D2D enhancements, mainly RAN1), while aligning the objectives with the SA1 decisions under the now completed REAR work item.
Scope of SI for Rel-14
SA1 requirements scope

During the REAR discussion, SA1 expanded the scope of their requirements beyond what was originally considered in the RAN SID.  Primarily, it was considered by SA1 that the enhancements to relaying should be considered in terms of an “Evolved ProSe” concept, including supporting public safety UEs and correspondingly out of coverage operation.  The service requirements are introduced in [2].  Without the total rigor of the requirements language, a summary of the requirements could be as follows:
· Introduce the “Evolved ProSe Remote UE” and “Evolved ProSe UE-to-Network Relay” terminology, which communicate using “Indirect 3GPP Communication Path” comprising a short range link (E-UTRA or WLAN) between remote and relay, and a link between relay and network (understood to be LTE Uu interface, it seems the requirements in [2] do not actually state this but they do exclude GSM and UMTS from applicability).
· The Evolved ProSe Remote UE may be in or out of E-UTRAN coverage, and has the functionality to connect “directly to the EPC”, i.e. to have a “normal” LTE connection (obviously only when in coverage).

· The remote and relay devices are assumed served by the same PLMN.

· Multihop relaying is excluded (maximum of one Evolved ProSe UE-to-Network Relay between the Evolved ProSe Remote UE and the network).

· The network can identify, authenticate, address and reach the Evolved ProSe Remote UE.

· The network has control of permission for a UE to operate as a relay, and also of the LTE sidelink radio resources when used.

· Data, “small data” (MTC traffic), and real-time services like voice and video telephony (including emergency call, if supported by the remote device) can be supported through a relay, by the system (no requirement for all devices to support all cases).

· Service continuity when switching between direct and indirect communication can be “ensure[d]”.

· End to end security between the Evolved ProSe Remote UE and the core network, comparable with the direct path.

· Group communication (multiple remote device to one relay device) can be supported.

· QoS can be supported.

This is a long list of requirements, and as typical with SA1 service requirements it is not necessarily possible to support all options simultaneously in a first release.  Considering that the activity in RAN is a study item, it should be understood that these requirements are expectations for a complete solution, not separate specification tasks.  So the RAN SI objectives will not enumerate all the SA1 requirements individually, but they should scope the work towards proposals that can meet these requirements.
Compared to the original scope of the RAN SID, the impact of these SA1 requirements is shown below in Table 1.

	Requirement
	Technical impact

	Introduction of terms
	None

	Remote may be out of coverage
	Discuss below

	Same PLMN
	Simplifying assumption

	Multihop excluded
	Simplifying assumption

	Identify, authenticate, address and reach
	No change

	Network control of LTE sidelink
	No change

	Data/small data/real time services
	Discuss below

	Service continuity
	No change, for non-3GPP short range link, the requirement is to preserve the service and minimize the interruption time.

	End to end security
	No change

	Group communication
	No change

	QoS
	No change


Table 1: Impact summary of SA1 requirements
The main sources of practical impact then, are the inclusion of out of coverage case implicitly including public safety, and the support of different service types.  We discuss these in the following sections.
Public safety and OOC

Since ProSe was originally specified for public safety use only, it was acceptable to have OOC operation.  With commercial UEs this would be an obvious concern especially within licensed spectrum (however the remote UE communicating with WLAN or other non 3GPP technology might not be a problem).  It should be clear that the network and operator must have the ability to control whether OOC operation is allowed for a remote UE, we assume this would be typically only for public safety UEs.
The permission to operate OOC would be at service level, most likely provisioned for the UE, and should be transparent to RAN work or nearly so.  From the SID perspective, solutions need to make it possible for OOC UE to operate as an Evolved ProSe Remote UE, and it is assumed that UEs not permitted to use that feature, will not use that feature.  (Of course a corresponding WI would actually specify testable requirements to enforce it.)

Conclusion 1: The impact on the SI of allowing OOC operation is minimal, it can be assumed that allowing or forbidding it for specific UEs would be enforced above the RAN layers.
Service types

The list of service types from SA1 could be summarized as “the system shall not forbid any particular service type”.  For data services this is just a matter of available data rate, but to support voice and similar real time services especially with QoS guarantees would have some clear impacts on the short range link.  E.g., it might be needed to support SPS for PC5 sidelink, currently discussed for V2V and likely possible to reuse when that work is complete.  Introducing emergency call support would bring further complexity such as positioning support towards the remote UE.
These impacts seem addressable, but it would consume some time mainly in RAN2.  Considering time constraints it could be a lower priority area to study realtime service supporting for PC5 sidelink in Rel-14, but it also should be clear that it will need to be addressed eventually, e.g. there are wearable devices already supporting voice service and these should not be excluded from the 3GPP framework.
For non-3GPP sidelink, it would not be possible to have an end to end QoS guarantee, but at the same time it is well known that Bluetooth and WiFi support voice and other real-time services well in practice.  The relay UE can deliver data for these services and the 3GPP portion of the link can be subject to QoS in the usual way.  Similarly, PC5 sidelink without VoIP enhancements could provide a “best effort” real-time service that in practice could be expected to be “good enough” for realistic use. 
With a low impact to the standardization, a generic relay design which has been already discussed in RAN2 can be studied to support the real time service for best-effort QoS as a base line.
Conclusion 2: Support of real time services needs to be possible.  As a first approach it is suggested to study best-effort QoS for these service types over a generic relay design, and the needed enhancements to integrate into full support of 3GPP real-time services could be a lower priority for this release SI.

The “small data” services, understood to mean CIoT/eMTC/NB-IoT based on the SA1 description, are addressed in the next section.
eMTC and NB-IoT

Relating to support of eMTC or NB-IoT devices, RAN2 agreed some baseline assumptions that can help to clarify what support would be needed [1].
1. Relay UE is assumed to be a “normal” LTE UE, i.e. category 1+.

2. Remote UE can be any UE category (from Uu perspective).

3. eMTC bandwidth restriction (6 PRB) could be considered on sidelink, and NB-IoT is beneficial to be included.
Note that assumption 2 only refers to Uu category, i.e. it admits the possibility of an NB-IoT device that communicates using unmodified LTE sidelink.  This is not a very likely use case since current LTE sidelink would need an LTE modem and corresponding radio, inconsistent with the low complexity/low cost goals of NB-IoT.  But technically such a situation is not restricted from occurring.

The real question here is whether and how to support LTE sidelink communication based on eMTC/NB-IoT.  In our understanding the RAN2 discussion had some consensus that while the bandwidth restriction can be useful (mainly to allow a single modem low cost device for the remote UE), the coverage enhancements aspects of eMTC/NB-IoT, e.g. massive repetitions probably are not useful on sidelink communication. 
For NB-IoT more physical layer work would be needed compared to eMTC. However, it was pointed out in [3] how this could be done in reasonable time, including potentially re-using existing LTE numerology but with bandwidth restriction to 1 PRB.  To minimise RAN1 time commitment might mean studying only this case, while the assumptions could be less restricted if more time seems available.

Conclusion 3: Support of both eMTC/NB-IoT sidelink can be included in scope with minimum impact on RAN1 using LTE numerology, with more flexible design possible to consider depending on time available.
Time allocation

It is not in RAN2 scope to discuss TU allocation (especially for other WGs), so there was no decision whether to change the TUs from the different proposals in RAN#71.
Considering the above conclusions, the scope of RAN2 activity has not really been significantly expanded by the SA1 requirements, thus it seems that the TU allocation from [4] (7.5 TUs from Q3/16 to Q1/17) could still be feasible.  Of course it is well known that a study item will expand to fill the available space, and the already proposed areas of RAN2 work could be analysed more thoroughly in additional TUs, which however seems not practical unless by extending the SI time frame into Q2/17 (e.g. aligning with the Rel-14 ASN.1 freeze instead of the stage 3 freeze).
Conclusion 4: The previously proposed RAN2 TU schedule is still feasible.  More TUs would be most easily achieved by extending completion of the SI, if deemed necessary.

For RAN1, the proposal in [4] was for 8 TUs from Q3/16 to Q1/17, and 2.5 more TUs that had been allocated for Q2/16.  This analysis shows the RAN1 scope also has not really been expanded, until NB-IoT is considered.  If the low impact approach from Conclusion 4 above is used, the NB-IoT expansion could be small.  We suggest that the RAN1 TU allocation from [4] is adequate, but the 2.5 TUs previously allocated to Q2/16 need to be at least partially recovered.  This means either expanding beyond 2 TUs for the RAN1 meetings until Q1/17, or extending the SI time frame into Q2/17.
Conclusion 5: The previously proposed RAN1 TU schedule was feasible when proposed, but now the 2.5 TUs that would have been in Q2/16 need to be recovered elsewhere in the schedule.

Uu enhancements

In discussion at RAN#71, there was some suggestion that wearable devices and IoT use cases should address their power and link budget restrictions with enhancements on Uu first of all.  These concerns are exactly the motivation for such works as eMTC and NB-IoT, and it is still a good idea to enhance Uu performance for low cost/low complexity devices, which could include wearables.  It should be pursued, but the topic is orthogonal to this study item and it can be pursued elsewhere accordingly.

Conclusion 6: There is no need to use the FeD2D study item for further Uu enhancements.
3 Conclusion

This paper concluded:
Conclusion 1: The impact on the SI of allowing OOC operation is minimal, it can be assumed that allowing or forbidding it for specific UEs would be enforced above the RAN layers.
Conclusion 2: Support of real time services needs to be possible.  As a first approach it is suggested to study best-effort QoS for these service types over a generic relay design, and the needed enhancements to integrate into full support of 3GPP real-time services could be a lower priority for this release SI.
Conclusion 3: Support of both eMTC/NB-IoT sidelink can be included in scope with minimum impact on RAN1 using LTE numerology, with more flexible design possible to consider depending on time available.
Conclusion 4: The previously proposed RAN2 TU schedule is still feasible.  More TUs would be most easily achieved by extending completion of the SI, if deemed necessary.

Conclusion 5: The previously proposed RAN1 TU schedule was feasible when proposed, but now the 2.5 TUs that would have been in Q2/16 need to be recovered elsewhere in the schedule.

Conclusion 6: There is no need to use the FeD2D study item for further Uu enhancements.
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