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1. Introduction
RAN1 discussed UE to network relaying options in the FeD2D study item, and the following agreement was made in RAN1#88bis. 
Agreement
· Continue analysis of unidirectional UL and bidirectional relaying modes and identify commonality from physical layer perspective
This contribution discusses the commonality and difference of two relaying options, bidirectional relay and unidirectional relay.
2. Discussion
In general, it would be desirable from the specification perspective if a certain enhancement can be beneficial in multiple operation scenarios, bidirectional and unidirectional relaying in FeD2D. The most outstanding difference between the two relaying scenarios is the existence of direct wireless link from the relay UE and to the remote UE. The remote UE cannot receive SL transmissions from the relay UE in unidirectional relaying, any solutions relying on SL transmission from the relay UE to the remote UE will be limited to bidirectional relaying. On the other hand, information to be delivered from the relay UE to the remote UE can be relayed via the eNB in unidirectional relaying, so the only practical difference from the physical layer viewpoint will be the latency of delivering some information from the relay UE to the remote UE. It is our understanding that FeD2D study for IoT and wearable is focusing on low latency and low mobility use cases, especially low relative mobility in the link between the relay UE and the remote UE. Thus, such information delivering latency is not expected to be the key factor that directly justifies the need to introduce a solution that requires SL transmissions from the relay UE to the remote UE. In such a case, using high layer signaling can be a common solution to bidirectional and unidirectional relaying. In other words, information that needs to be delivered from the relay UE to the remote UE can be sent via high layer signaling, which can use, as the physical layer container, direct SL transmission in bidirectional relaying and the combination of UL and DL in unidirectional relaying. It can be noted that the two ways are not expected to be differentiated from the physical layer point of view and detailed can be handled by RAN2. More discussion on the sidelink feedback can be found in the companion paper [1].
Observation 1: Information delivery from the relay UE to the remote UE can use high layer signaling, which leads to a common solution to bidirectional relaying and unidirectional relaying from the physical layer viewpoint.
2.1. Issues specific to bidirectional relaying
One issue RAN1 can discuss on bidirectional relaying is how to switch the receiver circuit between DL and SL in the remote UE. As low implementation complexity is one of the essential requirements of the remote UE in FeD2D study, operations in an FDD band should not mandate two separate receiver chains each of which is dedicated to DL and SL, respectively. This means that the time for DL reception should be separated from the time for SL reception in the remote UE, and furthermore, such information needs to be shared with the relay UE so that SL transmission to the remote UE does not take place in the time duration in which the remote UE receives DL.
RAN2 involvement seems necessary on this issue. Firstly, it needs to be determined who to decide the time duration of DL reception of a specific remote UE. All the possibilities seem open at this moment, which means the time duration can be determined by the remote UE, the relay UE, and/or the eNB. It is observed that this issue can be a part of resource configuration/allocation which is discussed in the companion paper [2]. Secondly, it needs to be determined what to receive in DL of the remote UE. We note that DL receptions of the remote UE need to consider not only DL physical channels such as those for paging but also DL reference signals for the measurement of the serving cell and/or neighboring cells. The decision seems to be dependent of ongoing RAN2 discussion and it may be possible to support multiple scenarios, e.g., one with no DL reception in the remote UE at all and the other with DL reception for paging and mobility management in the remote UE.
Observation 2: For bidirectional relaying, it is necessary to define a solution to coordinate time to receive DL and SL in the remote UE. Details can be dependent of the outcome in the RAN2 discussions on what the remote UE receives/measures in DL.

2.2. Issues specific to unidirectional relaying
One issue RAN1 can discuss on unidirectional relaying is how the remote UE sends the DL-related information to the eNB. Here, the DL-related information includes HARQ-ACK for PDSCH and DL CSI that are current delivered only by UL physical layer signaling. There are basically two possibilities:
· Option 1: DL-related information is sent using UL as per the current specification. We note that all the other information can use SL transmissions to the relay UE.

· Option 2: DL-related information is also sent to the relay UE for relaying. In this case, such information can be appended to the high layer payload so that it is transparently relayed together with any other messages in the relay UE.
Observation 3: For unidirectional relaying, it is necessary to define a solution to deliver DL-related information such as HARQ-ACK for PDSCH and DL CSI.
3. Conclusion
This contribution discussed the commonality and difference of bidirectional and unidirectional relaying in FeD2D for IoT and wearable. The discussions are summarized as follows:
Observation 1: Information delivery from the relay UE to the remote UE can use high layer signaling, which leads to a common solution to bidirectional relaying and unidirectional relaying from the physical layer viewpoint.
Observation 2: For bidirectional relaying, it is necessary to define a solution to coordinate time to receive DL and SL in the remote UE. Details can be dependent of the outcome in the RAN2 discussions on what the remote UE receives/measures in DL.

Observation 3: For unidirectional relaying, it is necessary to define a solution to deliver DL-related information such as HARQ-ACK for PDSCH and DL CSI.
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