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1 Introduction

At RAN1#88bis and RAN1#89, the physical layer sidelink enhancements in the framework of the study item on “Further enhanced Device-to-Device communication for wearable IoT and Relays” were discussed. The RAN1 WG agreements were captured in [1] and need to be reflected in the 3GPP TR 36.746 [2]. In this contribution, we provide text proposal to capture RAN1 WG agreements in the technical report of the study item.
2 Text Proposal

This section provides text proposal reflecting RAN1 WG agreements made at the RAN1#88bis and RAN1#90 meetings. The corresponding text updates are highlighted in the tracking mode to simplify review of the proposed updates.
-------------------------------------------------------------- Start of Text Proposal -----------------------------------------------------------
5.2
LTE sidelink enhancements
Editor notes: Including necessary enhancements for enabling QoS, more efficient, reliable, and/or low complexity/cost & low energy sidelink.
5.2.1
General considerations on sidelink enhancements
On bandwidth capabilities of Relay and Remote UEs
· 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)

· BW limitations are supported for Remote UEs

· RAN1 focuses on UEs that can transmit and receive in at least 6 PRBs at the upcoming meetings (till RAN1#89).

· RAN1 can study whether 1 PRB BW limitation can be supported by reusing solutions similar to the ones defined for 6 PRB case at least for physical layer design
On Remote UE Types
· Two types of Remote UEs are considered 

· Type 1 – UEs that have DL and SL reception capabilities

· Type 2 – UEs that do not have SL reception capabilities

· Low complexity Remote UEs can have single RX chain 

· In unidirectional relaying case, the chain can be fixed to DL or FFS switched to SL for discovery.
· In bidirectional relaying case, the receiver chain may be switched between DL and SL for discovery and communication.
Discontinuous reception is studied for PC5.  

Editor’s Note: Details of the discontinuous reception and options to support it are FFS.

RLC AM is supported for PC5 in this study. Enhancement to the existing RLC AM is not considered in this study. 

Semi-persistent transmission (e.g. similar to SPS) is considered useful. 
Sidelink SPS is studied in RAN1, and following enhancements are considered:

· eNB schedules sidelink SPS via relay UE forwarding for the remote UE linked with the relay UE.

· eNB schedules sidelink SPS for the remote UE linked with the relay UE.

· Relay UE schedules sidelink SPS for the remote UE linked with the relay UE.

5.2.2
Synchronization aspects
In-coverage Relay UE can serve as a synchronization source for in-coverage Remote UE.
· For sidelink communication in FeD2D, Remote UE does not transmit SLSS/PSBCH
· FFS for the case when Relay and Remote UEs use different asynchronous reference cells 

· FFS on Remote UE’s SLSS/PSBCH transmission for sidelink discovery in FeD2D 

· SLSS/PSBCH format in Rel-12/13 can be reused for FeD2D at least for 6 PRB bandwidth limited UEs.
· FFS for 1 PRB BW limited UEs 
5.2.3
Discovery aspects
The following discovery design enhancements are further studied:
· Multi-shot discovery transmission across bandwidth of discovery pool(s) for Relay UE;
· eNB assistance signaling to allow/improve Relay UE discovery;
· Association of discovery transmission and reception resources;
· Narrowband definition for discovery operation including 1 PRB and 6 PRB narrowband;
· FFS whether discovery enhancements can be discovery model specific.
Other design options are not precluded.
For bandwidth limited Remote UEs, discovery enhancements to aid communication establishment for UE-to-NW relaying are beneficial. The following enhancements are further studied:
· eNB assistance signaling;
· Association of discovery and communication resources.
Other design options are not precluded.
5.2.4
Communication and UE-to-NW relaying aspects
On resource allocation enhancements

The following enhancements for sidelink unicast communication are studied:
· eNB controlled resource allocation and configuration for communication between Relay and Remote UE
· eNB decision on resource allocation is relayed to Remote UE by Relay UE
· Relay UE assisted resource allocation and configuration under eNB control
· Remote UE assisted resource allocation
eNB can schedule sidelink transmission resource for Remote and Relay UE transmission by sending sidelink grant

· Relay UE can forward sidelink grant generated by eNB to Remote UE

Relay UE can control sidelink radio-resources used for transmission and reception by Remote UEs within sidelink resource pools which are configured by eNB

· FFS control signaling details

For Relay UE assisted resource allocation the following control signaling options are considered

· SCI

· Higher layer signaling (e.g. MAC CE)

· In case of Relay UE assisted resource allocation, two mechanisms to determine transmission parameters (MCS, TX power, number of TTIs, frequency sub-channel, etc.) of Remote UE are considered

· Relay UE may constrain Remote UE resource pool 

· FFS if sidelink grant can be generated by Relay UE or Remote UE or both options are supported

On sidelink resource configuration enhancements

· Three sidelink resource configuration options are further analysed
· TDM between PSCCH / PSSCH from UE and system perspective (Similar to R12)

· FDM between PSCCH / PSSCH from UE and system perspective (Similar to R14)

· FDM between PSCCH / PSSCH from system perspective but TDM from UE perspective
At least TDM multiplexing between PSCCH and PSSCH is supported from both the Relay and Remote UE transmission perspective. 
On sidelink feedback enhancements
· 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.
· Time-frequency resource specific SL-RSSI measurement/report are supported in FeD2D.

On sidelink power control
· Sidelink power control taking into account propagation characteristics between Relay UE and Remote UE is further studied

· Propagation characteristics can include sidelink pathloss, received signal quality, interference level etc.

· FFS details of sidelink power control operation

· Companies are encouraged to quantify gains of sidelink power control enhancements and provide more evaluation for the next meeting relative to R12 power control operation
· For sidelink power control for FeD2D, unless instructed by TPC command from the eNB, the UE transmits at a power no larger than the calculated power based on open loop power control between the UE and the eNB as described in Section 14.1.1.5 of TS 36.213

· Maximum power of sidelink transmission, and open loop power control parameters (P0, alpha) are configured by eNB.
· For out of coverage operation power control parameters (P0, alpha = 0) can be pre-configured

· FFS if UE is not required to monitor DL
· UE can set transmit power below the upper limit based on UE-UE channel propagation conditions

· FFS details and specification impact (e.g. whether the power setting can be up to UE implementation or mandated by specification)

On evolved UE-to-NW relaying modes 
Continue analysis of unidirectional UL and bidirectional relaying modes and identify commonality from physical layer perspective.
Table X: below provides comparative analysis of unidirectional and bidirectional relaying from RAN1 perspective.
Table X: Comparative analysis of bidirectional and unidirectional relaying approaches.
	Design Aspects
	Bidirectional Relaying
	Unidirectional Relaying

	Synchronization
	Remote UE coverage
	In-coverage and partial coverage scenarios.
	In-coverage and DL only  coverage scenarios

	
	Sync Source
	eNB or Relay UE transmitting SLSS
	eNB

	Discovery procedure
	PSDCH based Relay UE discovery enhancements
	The enhancements are beneficial and can be considered
	The enhancements are required

	Relaying operation
	DL-SCH reception
	From Relay UE
	From eNB without relaying

	
	UL-SCH transmission
	Through Relay UE
	Through Relay UE

	Resource management
	Whether eNB can control Remote UE TX/RX resources
	Yes
	Yes

	
	Whether Relay UE can control Remote UE TX/RX resources
	Yes
	No

	
	Whether Remote UE can use autonomous resource allocation mode
	Yes
	Yes

	ACK/NACK feedback
	From Relay UE perspective, whether legacy HARQ operation can be reused for DL and UL transmission with potential enhancements for DL transmission
	Yes
	Yes

	
	From Remote UE perspective
	For UL transmission, either legacy principle is reused or relaying of feedback can be used
	For UL transmission, only Legacy principle of operation can be reused

	
	
	For DL transmission either legacy principle is reused or relaying of feedback can be used
	For DL transmission either legacy principle is reused or relaying of feedback can be used

	Measurements
	Whether Relay UE can perform sidelink measurements (e.g. PC5 RSRP/RSSI)
	Yes
	Yes

	
	Whether Remote UE can perform sidelink measurements (e.g. PC5 RSRP/RSSI)
	Yes
	No

	Sidelink Power Control
	--
	Bidirectional sidelink power control is possible w/o tight eNB involvement, i.e. sidelink power control can be done at both the Relay and Remote UE side.
	Remote UE sidelink power control can be done through additional eNB signaling.

	DL CSI Feedback
	From Relay UE perspective
	Legacy principle can be reused
	Legacy principle can be reused

	
	From Remote UE perspective
	In DL relaying scenario the DL CSI feedback may not be necessary
	DL CSI either needs to be relayed or transmitted directly to eNB or omitted


Study further whether and how to limit collisions of SL TX/RX and UL TX

Study further whether and how to limit collisions of DL RX and SL RX for Remote UE

--------------------------------------------------------------- End of Text Proposal -----------------------------------------------------------
3 Summary
This contribution provided text proposal for the 3GPP TR 36.746 capturing RAN1 WG agreements made at RAN1#88bis and RAN1#89 meetings. We propose to send LS to RAN2 WG and request to capture this text proposal in the 3GPP TR 36.746.

Proposal 1
· RAN1 WG to endorse text proposal for the 3GPP TR 36.746 provided in Section 2 of this contribution.
· RAN1 WG to send LS and ask RAN2 WG to implement text proposal in the 3GPP TR 36.746.
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