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1 Introduction

In the previous RAN2 meetings, the relay structures in the SI for “Further Enhancements to LTE Device to Device, UE to Network Relays for IoT and Wearables” were extensively discussed. The following objectives were captured in [1]:
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. 

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

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.

c. Study path selection/switch between the cellular link (Uu air interface) and relay link and provide service continuity and QoS. 
At RAN2#95 meeting, it was agreed that “RAN2 should study relay design support for both CP and UP”. At most recent RAN2#95bis, “Layer 2 relaying over RLC” was agreed. Back to control plane, considering the system information is essential for remote UEs in both Uu interface and PC5 interface, and the benefits of system information relaying have been shown in publications such as [2], [3], this contribution would like to bring RAN2 attention to general details of system information relaying, especially when the UE to network relay communicates with remote UE via sidelink. 
2 Discussion
The following coverage scenarios have been identified in [4]: 

· Evolved Remote UE and evolved ProSe UE-to-Network Relay UE are EUTRAN in-coverage. 

· Evolved ProSe UE-to-Network Relay UE has a Uu connection to the eNB and evolved Remote UE can be in enhanced coverage (enhanced coverage implies that the UE is connecting to the network via NB-IOT or Rel-13 MTC in CE mode).
· Evolved ProSe UE-to-Network Relay UE is in EUTRAN coverage and evolved Remote UE is out of coverage of EUTRAN.
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Figure 1. Different coverage scenarios for evolved remote UE [6]
When the evolved remote UE is in-coverage, anyway no repetition behaviors occur; hence relaying system information won’t save much energy; while keeping monitoring two sets of system information transmission may consume extra evolved remote UE’s energy, as well as more signalling cost during system information reception switching.
Proposal 1: RAN2 is suggested to rule out the system information relaying study when the evolved remote UE is in-coverage.
Meanwhile, in legacy D2D design, the situation of exceptional case, e.g., radio link failure, when the UE is in-coverage could not be ignored. In this case, the in-coverage UE may not be able to receive system information directly through Uu interface. Simply increasing repetition number may not necessarily be helpful as well, since the exceptional case may be caused by large scale shadowing.
Proposal 1a: The system information relaying for the evolved remote UE in exceptional case when it is in-coverage is for FFS.
On the other hand, when the evolved UE is out of coverage, the necessary system information, e.g., the allocated system bandwidth, to perform sidelink communications can be transmitted by MasterInformationBlock-SL message carried on PSBCH. Different from the UE in in-coverage, the out of coverage UE couldn’t maintain any direct relationship with the network; all communications/discoveries have to be done via sidelink. We don’t think the out of coverage evolved remote UE has real requirements on acquiring system information other than the one carried by MIB-SL. Once the UE moves towards the coverage/enhanced coverage areas and camps on the cell eventually, the acquisition of corresponding system information is practically useful for the UE. At last, even there are a few particular requirements for some particular category of UEs out of coverage, e.g., the eNB wants to control the out of coverage evolved remote UE so the evolved remote UE may need to acquire SIB18/SIB19 information, we think 10-bit reserved content in MasterInformationBlock-SL should be capable of handling.  
Proposal 2: RAN2 is suggested to rule out the system information relaying study when the evolved remote UE is out of coverage. The existing PSBCH should be enough to carry the necessary system information for sidelink communications/discoveries.
Proposal 2a: Besides sidelink related system information, the necessity of other types of system information for out of coverage remote UE is FFS. 
For coverage enhancement, if all UEs can act as evolved remote UE, then the system information relaying can not only increase spectrum efficiency by relaxing the need for more SIB repetitions, but also help improve energy efficiency by reducing SIB information reception/decoding energy (since from evolved remote UE perspective, many less SIB repetitions are transmitted, thus many less SIB repetitions are received in each SIB acquisition window). What’s more, when at least one UE is not configured with evolved remote UE mode, but configured with coverage enhancement mode, the eNB anyway needs to deliver SIB repetitions. The system spectrum efficiency benefits in such cases can’t be achieved, nevertheless the remote UE can still significantly decrease the reception power. 
As a matter of fact, [5] raised the question that “if the relay UE does not know which system information blocks are necessary for remote UE, it is possible that unnecessary system information block would also be provided to the remote UE”, which comes up with the problem “whether the benefit of reception of many repetitions is comparable to unnecessary SIB reception”. In the current NR design, there is an ongoing discussion about on demand system information design, aiming at minimizing spectrum signalling cost. The similar concept can be reused in FeD2D topic.  
Proposal 3: On demand system information acquisition between the evolved UE to network relay and the evolved remote UE should be introduced, so as to minimize the unnecessary SIB reception, hence to minimize the reception power consumption of the evolved remote UE. The details of on demand system information design can be FFS.
Lastly, as abovementioned, the current PSBCH design has already taken into account the necessary system information required for sidelink communications. For example, the IE “sl-Bandwidth” in MasterInformationBlock-SL message is from “ul-Bandwidth” of SIB2; and the IE “tdd-Config” is from SIB1. If the proposal 3 is adopted for study, then in the work item phase, RAN2 should study what kind of system information should be relayed; and should it be UE category based. Nevertheless, at the stage of study item, at least the following question should be considered:

Proposal 4: RAN2 should study in the sidelink protocol stack, whether SBCCH->SL-BCH mapping is enough to carry necessary system information, especially the existing PSBCH has inherited shortcoming and is not initially designed for relay.
In our understanding, if we try to reduce the impact on the current D2D design and don’t want to change the structure of MasterInformationBlock-SL, 
Proposal 4a: An extra SBCCH->SL-SCH mapping is a good solution for supplementary system information relaying.
3 Conclusion 

In this contribution, the potential issues of system information relaying for IoT and Wearables on different coverage scenarios are discussed. Accordingly, we conclude the paper with the following proposals:
Proposal 1: RAN2 is suggested to rule out the system information relaying study when the evolved remote UE is in-coverage.
Proposal 1a: The system information relaying for the evolved remote UE in exceptional case when it is in-coverage is for FFS.
Proposal 2: RAN2 is suggested to rule out the system information relaying study when the evolved remote UE is out of coverage. The existing PSBCH should be enough to carry the necessary system information for sidelink communications/discoveries.
Proposal 2a: Besides sidelink related system information, the necessity of other types of system information for out of coverage remote UE is FFS. 
Proposal 3: On demand system information acquisition between the evolved UE to network relay and the evolved remote UE should be introduced, so as to minimize the unnecessary SIB reception, hence to minimize the reception power consumption of the evolved remote UE. The details of on demand system information design can be FFS.
Proposal 4: RAN2 should study in the sidelink protocol stack, whether SBCCH->SL-BCH mapping is enough to carry necessary system information, especially the existing PSBCH has inherited shortcoming and is not initially designed for relay.
Proposal 4a: An extra SBCCH->SL-SCH mapping is a good solution for supplementary system information relaying.
4 Reference

[1] RP-161303, Revision of SI: Further Enhancements LTE Device to Device, UE to Network Relays for IoT and Wearables, Qualcomm Incorporated, Intel, Huawei, HiSilicon, LG Electronics Inc.
[2] R2-165471, Basic principles and work prioritization, Nokia, Alcatel-Lucent Shanghai Bell, Gothenburg, Sweden, August 22-26, 2016.
[3] R2-165598, Mobility aspect of remote UE, LG Electronics Inc., Gothenburg, Sweden, August 22-26, 2016.
[4] 3GPP TR 36.746 V0.1.1 (2016-08), Study on further enhancements to LTE Device to Device (D2D),User Equipment (UE) to network relays for Internet of Things (IoT) and wearables
[5] R2-165599, Relaying options of CP/UP, LG Electronics Inc., Gothenburg, Sweden, August 22-26, 2016.   
[6] R2-165254, Considerations on the evolved UE-to-Network Relay scenario and architecture, ZTE, Gothenburg, Sweden, August 22-26, 2016.

- 1/5 -

_1536401264.vsd
�

�


