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1. Introduction 
In RAN2#95bis, some agreements were made on L2 relay architecture and captured in the TR [1]. Additionally, the email discussion in [2] has provided some further progress, with most companies agreeing at least on the need for some additional header information or an adapter for relaying data. 

	5.1.1
Architecture

In this subclause, a protocol architecture for supporting Layer 2 evolved UE-to-Network Relay UE is given for the user plane and the control plane.
For protocol architecture for the user plane, relaying is performed above RLC sublayer.  
Editor’s Note: It is FFS whether an adaptation layer is needed for PC5 and Uu and for non-3GPP access.



2. Discussion


[image: image1]
Figure 1: Relay supporting slower transmission than reception due to different radio links.

In case relaying occurs above RLC layer, as agreed, then it would be assumed that RLC SDUs are forwarded. In case of LTE sidelink, on each radio link RLC PDUs are set according to the supported TB size (as in today’s LTE) and RLC AM is used for retransmissions. Re-segmentation is also most likely supported. For non-3GPP sidelink the throughput cannot be guaranteed, therefore the relay UE will still need to store/buffer data for forwarding and such buffer will have a finite size. 

If the supported transport block size (and bitrate) in the sidelink is less than what is supported from eNB to relay then without any additional mechanism, the relay buffer will very quickly become full, because it takes much longer to transmit the SDU across the sidelink due to the lower number of bits per TTI, and eventually no more data is possible to transmit from the eNB to the relay because no more data can be accepted at the relay. 
Some mechanism based on feedback from the relay to the eNB is needed to adapt the amount of data transmitted from the eNB (or wearable) in order to avoid relay buffer overload, e.g. the status of the relay RLC transmission buffer needs to be reported via the receiving RLC entity to the original transmitter, for example triggering a STATUS PDU reporting VT(S) and VT(A) of the transmitting RLC when the window size exceeds a certain limit, or including the transmission state variables when sending a STATUS PDU in response to a poll. 
The memory requirement is also a consideration, the memory required to buffer the stored PDUs/SDUs for forwarding should be minimised, and therefore the transmitter should slow down if the relay buffer is reaching the limit (both in case of using AM RLC for LTE sidelink, or using an intermediate buffer for non-3GPP sidelink). 
Proposal 1: The status of the relay RLC/non-3GPP adapter transmission buffer needs to be reported to the original transmitter, to avoid relay buffer overloading.
In addition, the processing requirement should be minimised at both the relay and the wearable, therefore it is beneficial not only to minimise the memory requirement and delay, but we should also aim to keep complexity to a minimum. 
The relay device operation should be as light as possible in order to avoid excessive power consumption due to heavy additional processing (particularly in user-plane operation); therefore any mechanism in the relay itself should be as simple as possible. By forwarding RLC PDUs instead of SDUs, we can avoid unnecessary reassembly and segmentation of SDUs which will not be processed by the relay UE.
Proposal 2: Relay transmitting RLC forwards the received RLC PDUs, without reassembly of SDUs. SDU reassembly is performed at the final receiving RLC only.

As a result of optimising delay in the relay due to forwarding of PDUs, then it follows that the outer header needs to be added to the RLC PDU.
Proposal 3: Outer header for relay adaptation is added to the RLC PDU header.

Conclusion
In this paper we propose how to address the potential protocol stall issue due to relay buffer overload and how to optimise the delay caused by relaying RLC SDUs.
Proposal 1: The status of the relay RLC/non-3GPP adapter transmission buffer needs to be reported to the original transmitter, to avoid relay buffer overloading.
Proposal 2: Relay transmitting RLC forwards the received RLC PDUs, without reassembly of SDUs. SDU reassembly is performed at the final receiving RLC only.
Proposal 3: Outer header for relay adaptation is added to the RLC PDU header.
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