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1 Introduction
In RAN 1 #88bis meeting [1], capabilities of types of Remote UE are defined as below:
· No new sidelink physical channel to be introduced solely to provide feedback
· Piggyback in existing channels is not precluded
· Study the following feedback information to be exchanged between the receiving and transmitting UEs for sidelink link adaptation
· Decoding status, taking into account the impacts on complexity and Remote UE power consumption
· Adaptation of MCS, number of (re)transmissions and resource for transmission
· FFS on sidelink CSI feedback
· SL measurements e.g. SL-RSSI/RSRP/RSRQ. FFS on details.
In legacy Sidelink communication, there is no feedback mechanism since broadcast transmission is used.  For FeD2D relay communication, it is necessary to introduce some fundamental feedback signaling for Remote UE and Relay UE in order to provide more efficient resource scheduling or retransmission. In this contribution, we discussion some feasible schemes for Sidelink feedback according to the resource schemes presented in company contribution [2].
2 Feedback scheme for FeD2D Relay
As discussed in [2], eNB scheduling scheme and Remote UE resource selection scheme should be used for FeD2D relay communication. Based on the resource schemes, the A/N feedback and Sidelink measurement report should be designed accordingly.
2.1 A/N feedback

For both eNB direct scheduling scheme and Remote UE resource selection scheme, A/N feedback is useful for data retransmission scheduling. Some details of A/N feedback schemes are presented below.
· eNB scheduling scheme
With eNB direct scheduling scheme, Remote UE has RRC connection with eNB on Uu, using the unidirectional mode as example shown in Figure 1.  The Sidelink resource allocation is indicated by eNB to the Remote UE over Uu DL and the Sidelink data is transmitted from the Remote UE to the Relay UE.  Since the type 2 Remote UE cannot receive signals on Sidelink, the A/N information should be generated by the Relay UE and reported to eNB which has a normal Uu connection with eNB.  Therefore, the A/N information should reuse Uu uplink control information (UCI) report scheme.  
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Figure 1: An example of A/N feedback with eNB scheduling scheme in unidirectional mode

On the other hand, the same A/N feedback scheme could be reused for the bidirectional mode.  As shown in Figure 2, the unidirectional mode example is the same as in Figure 1(as shown with blue line). However, for the other direction that eNB transmits data to the Remote UE through the Relay UE (as shown with red line), the Remote UE should feedback A/N information to eNB on Uu UL, since the Remote UE has a connection with eNB. 
With the type 1 Remote UEs working under the bidirectional mode, the Remote UE can exchange A/N information with the Relay UE over Sidelink. However, since eNB direct scheduling should be used for the bidirectional mode in order to lower the requirement for the Relay UE [2], the A/N information is not useful for the Relay UE which has no resource scheduling capability. On the other hand, a uniform A/N feedback should be designed for both unidirectional mode and bidirectional mode to avoid complexity for variable modes and Remote UE types in FeD2D relay communication.
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Sidelink scheduling and data


Figure 2: An example of A/N feedback with eNB scheduling scheme in bidirectional mode
As discussed above, the A/N information scheme should reuse the legacy Uu UCI feedback schemes, such as bearing on PUCCH or multiplexed with Uu uplink data.  
Observation 1: With eNB direct scheduling Sidelink resource scheme, no A/N feedback need to be transmitted on Sidelink.
Proposal 1: With eNB direct scheduling Sidelink resource scheme, the Sidelink A/N information should be reported to eNB by reusing Uu uplink A/N feedback scheme.
· Resource selection scheme 
When resource selection scheme is used by the Relay UE and Remote UE, the corresponding Sidelink A/N should not be reported to eNB.  It means that the A/N information should be transmitted to the each other by Relay UE or Remote UE. 
As illustrate in Figure 3, when Remote UE transmits Sidelink data to Relay UE (as shown with blue lines), the corresponding A/N information should be feedback by Relay UE.  On the contrary, Remote UE should send A/N to Relay UE on Sidelink (as shown with red lines).  
[image: image3.emf]eNB

Relay UE

Remote UE

Sidelink data 

Remote UE

Uu DL/UL 

A/N

A/N

Sidelink data


Figure 3: An example of feedback scheme for UE resource selection
Since no new Sidelink physical channel should be designed for Sidelink feedback, the candidate schemes for bearing A/N information include two options: 
· Option 1:  Using PSCCH resource;

· Option 2:  Packet with data using PSSCH resource; 

With option 1, Sidelink A/N may be transmitted by adding an indication bit in SCI format or introducing a new SCI format for A/N.  The later way may need more PSCCH resources.  
On the other hand, option 2 needs less extra resources while the A/N information is multiplexed with data.  However, the main issue of option 2 is that when no data needs to be transmitted, then only a few bits of A/N may use at least a sub-channel resource for transmitting the feedback. More details about the bearing of A/N feedback should be discussed.
Observation2: Both Relay UE and Remote UE should feedback A/N on Sidelink to each other while using resource selection scheme.
Proposal 2: The Sidelink A/N feedback scheme bearing on Sidelink resources should be discussed for more details and the impact for legacy PSCCH/PSSCH resource should also be considered.
2.2 Channel State Information (CSI) measurement
In eNB scheduling scheme, Sidelink measurement report may be helpful for the Sidelink resource assignment. With bidirectional mode and unidirectional mode, the Sidelink measurement and report process may be different.
· Bidirectional mode 
While Remote UEs work in bidirectional mode, the type 1 Remote UEs can transmit and receive signals on Sidelink and can also implement Sidelink measurement.  With eNB direct scheduling scheme, the type 1 Remote UE should have Uu connection with eNB.  Based on that, Remote UE can report the measurement result to eNB on Uu uplink to provide assistant information for eNB scheduling.  On the other hand, the Sidelink measurement result can be reported by Relay UE to eNB in order to avoid complexity and power consumption of Remote UEs.
· Unidirectional mode 
With the type 2 Remote UE, only unidirectional mode can be use for relay communication.  While the type 2 Remote UE has no Sidelink reception capability, the Sidelink measurement must be implemented and reported by the Relay UE.
Considering the Sidelink measurement of the above two modes, it seems that the Relay UE performs Sidelink measurement and reports the result to eNB, which is a more reasonable scheme since the Remote UE may have strict power limitation or no Sidelink reception capability.
On the contrary, if the Relay UE measures Sidelink conditions between itself and the Remote UE, it requires that the Remote UE should send a signal with some scope of bandwidth.  In FeD2D scenarios, there are a lot of Remote UEs which are narrow band UEs, such as IoT equipments.  Therefore, from this perspective, measurement and report by the Relay UE does not seem like a feasible scheme for Sidelink measurement.
For either the measurement performed by the Remote UE or the Relay UE, it is worthy to consider which signal should be used for Sidelink measurement.  Even though the Relay UE or Remote UE may transmit a discovery signal, synchronization signal, SCI on PSCCH, data on PSSCH, we must take into account that any of them are considered to be a wideband signal. Therefore, the measurement based on those signals cannot obtain an effective result to present an integral overview for Sidelink resource pool.
Observation 3: The existing signals and channels of Sidelink cannot provide an effective measurement result.
Proposal 3:  The measurement scheme of Sidelink should be discussed for more details.
3 Conclusions

In this contribution, we provide some preliminary discussions on FeD2D feedback schemes and propose the following:

Observation 1: With eNB direct scheduling Sidelink resource scheme, no A/N feedback need to be transmitted on Sidelink.

Observation2: Both Relay UE and Remote UE should feedback A/N on Sidelink to each other while using resource selection scheme.
Observation 3: The existing signals and channels of Sidelink cannot provide an effective measurement result.
Proposal 1: With eNB direct scheduling Sidelink resource scheme, the Sidelink A/N information should be reported to eNB by reusing Uu uplink A/N feedback scheme.
Proposal 2: The Sidelink A/N feedback scheme bearing on Sidelink resources should be discussed for more details and the impact for legacy PSCCH/PSSCH resource should also be considered.
Proposal 3:  The measurement scheme of Sidelink should be discussed for more details.
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