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1 Introduction

During RAN2#99bis, it was agreed that
Sidelink support for evolved ProSe UEs with single RX chain, RF bandwidth limitation (including UEs with 1 and 6 PRB bandwidth limitation), with or without sidelink reception capabilities. It is noted that from physical layer perspective more standardization efforts and specification impact are expected to support evolved ProSe UEs with 1 PRB bandwidth limitation primarily due to additional work on sidelink synchronization and discovery comparing to 6 PRB bandwidth limited UEs;
This paper is to discuss the possible specification impact due to the bandwidth limited UE, starting from the target scenario.
2 Discussion
In this section, different target scenarios are listed for further analysis, where two dimensions are considered:

· Whether layer-2 or layer-3 UE to network relay architecture is used to carry the traffic for remote UE;

· Whether relay UE connects to network via NB-IoT / eMTC / normal (not NB-IoT or eMTC) connection;

Observation 1 RAN2 has not clarified the application scenario of 1PRB bandwidth limitation.
Table 1 A summary of different target scenarios
	Scenario
	L2 or L3 UE-to-NW relay
	Uu Connection type between (e)Relay UE and network
	Uu Connection type between (e)Remote UE and network

	1
	L3
	Via normal connection
	

	2
	L3
	Via eMTC connection
	

	3
	L3
	Via NB-IoT connection
	

	4
	L2

	Via normal connection
	Via normal connection

	5.1
	L2
	Via normal connection
	Via eMTC connection

	5.2
	
	Via eMTC connection
	Via normal connection

	5.3
	
	Via eMTC connection
	Via eMTC connection

	6
	L2
	Via NB-IoT connection
	Via NB-IoT connection

	7.1
	L2
	Via NB-IoT connection
	Via normal or eMTC connection

	7.2
	
	Via normal or eMTC connection
	Via NB-IoT connection


2.1 Scenario 1 and Scenario 4
Scenario 1 is already supported in Rel-13, for which the only enhancement needed is on PC5, i.e., to support 1 PRB bandwidth limitation. Therefore, it costs less to support this scenario, so this scenario should be included. Similarly, scenario 4 is also included in the SI phase for FeD2D, and the impact due to 1 PRB supported is limited.
Proposal 1 Support 1 PRB limitation in layer-3 UE-to-network relay architecture, when (e)Relay UE connects to RAN via normal connection.

Proposal 2 Support 1 PRB limitation in layer-2 UE-to-network relay architecture, when (e)Relay and (e)Remote UE connect to RAN via normal connection.

2.2 Scenario 2 and Scenario 5
There is no clear support on eMTC scenario, either in layer-3 UE-to-network relay architecture defined in Rel-13 (scenario 2) or in layer-2 UE-to-network relay architecture studied in Rel-15 FeD2D SI (scenario 5). More specifically, some impact can be identified as follows:

· Sidelink grant delivery via MPDCCH;

· Sidelink related SIB information delivery for eMTC UE;

Both of above (not limited to) needs RAN1 effort to figure out. Considering this SI has been closed in RAN1, the only possible way to accomplish it is to do it in normative stage. If RAN2 agrees to include it in UE-to-network relay scenario, than it is straightforward to support the 1 PRB limitation for this scenario as well.
Proposal 3 RAN2 discuss whether to support layer-2/3 UE-to-network relay architecture for eMTC UE.
Even if RAN2 finally confirm to include this scenario into the normative stage, it is suggested that to down-prioritize the scenario where (e)Relay UE is eMTC UE, considering that for both target scenario of the Rel-15 FeD2D SI, i.e., IoT and wearable UE, eRelay UE is more capable than eRemote UE, especially scenario 5.2 where (e)Remote UE is more capable than (e)Relay UE.

Proposal 4 RAN2 down-prioritize the scenario where (e)Relay UE is an eMTC UE.

2.3 Scenario 3 and Scenario 6
Scenario 2 is not supported in Rel-13. Furthermore, it is not in the scope of RAN1, i.e., according to RAN1#88bis

· Evolved UE-to-NW Relay UEs support all DL/UL/SL system bandwidth capabilities (i.e. system BW from 1.4MHz and above is supported)
So that it is suggested to down-prioritize this scenario. Similarly, due to the same reason, scenario 5 is suggested to be down-prioritized.
Proposal 5 Not support 1 PRB limitation in layer-3 UE-to-network relay architecture, when (e)Relay UE connects to RAN via NB-IoT connection.
Proposal 6 Not support 1 PRB limitation in layer-2 UE-to-network relay architecture, when (e)Relay and (e)Remote UE connect to RAN via NB-IoT connection.

2.4 Scenario 7
This scenario is contradictive since currently the RAN capability to handle NB-IoT and non-NB-IoT (normal and eMTC UE) UE diverse a lot, and also different core network entities are needed to handle the two types of UEs. The specification impact on support scenario 7 is not only from PC5 part but also more on Uu part, so it is suggested to avoid this scenario.

Proposal 7 Not support layer-2 UE-to-network relay architecture where (e)Relay UE connects to RAN via NB-IoT connection but (e)Remote UE connects to RAN via normal / eMTC connection.

Proposal 8 Not support layer-2 UE-to-network relay architecture where (e)Relay UE connects to RAN via normal / eMTC connection but (e)Remote UE connects to RAN via NB-IoT connection.
3 Conclusion
Based on the discussion in section 2 we propose:
Observation 1
RAN2 has not clarified the application scenario of 1PRB bandwidth limitation.


Based on the discussion in section 2 we propose:
Proposal 1
Support 1 PRB limitation in layer-3 UE-to-network relay architecture, when (e)Relay UE connects to RAN via normal connection.
Proposal 2
Support 1 PRB limitation in layer-2 UE-to-network relay architecture, when (e)Relay and (e)Remote UE connect to RAN via normal connection.
Proposal 3
RAN2 discuss whether to support layer-2/3 UE-to-network relay architecture for eMTC UE.
Proposal 4
RAN2 down-prioritize the scenario where (e)Relay UE is an eMTC UE.
Proposal 5
Not support 1 PRB limitation in layer-3 UE-to-network relay architecture, when (e)Relay UE connects to RAN via NB-IoT connection.
Proposal 6
Not support 1 PRB limitation in layer-2 UE-to-network relay architecture, when (e)Relay and (e)Remote UE connect to RAN via NB-IoT connection.
Proposal 7
Not support layer-2 UE-to-network relay architecture where (e)Relay UE connects to RAN via NB-IoT connection but (e)Remote UE connects to RAN via normal / eMTC connection.
Proposal 8
Not support layer-2 UE-to-network relay architecture where (e)Relay UE connects to RAN via normal / eMTC connection but (e)Remote UE connects to RAN via NB-IoT connection.
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