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1
Introduction
In the latest TR 36.746 [1], PC5 PDCP layer is now missing from the current UP and CP protocol stacks for PC5-based L2 relaying somehow and there is an FFS left to discuss whether PC5 PDCP is also needed as follows, with this issue not having been discussed so far. 

	5.1.1
Architecture

<Text Removed Here>

Editor’s Note: It is FFS whether an adaptation layer is needed for PC5.

Editor’s Note: It is FFS whether an PDCP layer is needed between evolved ProSe Remote UE and evolved ProSe UE-to-Network Relay UE for PC5.
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Figure 5.1.1-1: User plane radio protocol stack for L2 evolved UE-to-Network relay (PC5)
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Figure 5.1.1-2: Control plane radio protocol stack for L2 evolved UE-to-Network relay (PC5)
<Text Removed Here>


Towards this issue, therefore, this contribution discusses whether PC5 PDCP should be included in UP/CP radio protocol stacks for PC5-based L2 relaying. 
2
Discussion
In Rel-13 D2D, after a Remote UE detects and selects a specific Relay UE by completing Relay discovery procedure, it will then setup PC5-S protocol stack in order to send PC5-S signalling, i.e. Direct Communication Request which is used to establish one-to-one connection with the Relay UE [2].  The protocol stack for this PC5 signalling is shown below. 
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With the one-to-one communication having been established, the Relay UE and Remote UE are then able to carry out one-to-one user plane data transmission by using the PC5-U protocol stack as follows [2].  
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It can be seen that the AS layers of PC5-S protocol and PC5-U protocol are both comprised of PDCP, RLC, MAC and PHY, and they actually have the same functionalities from the perspective of RAN. This means that, the AS layers of PC5-S, which are already setup for the PC5-S signalling transfer for connection establishment, can be directly reused by the PC5-U for the subsequent User Plane data communication over sidelink.  
Observation 1: In Rel-13 D2D, the AS layers of PC5-S and PC5-U are the same. Therefore, the AS layers of PC5-S consisting of PDCP, RLC, MAC and PHY can be directly reused by PC5-U for subsequent User Plane sidelink communication.  
When it comes to L2 relaying as we are now concerned in FeD2D, in the last RAN2 meeting we agreed as follows that the PC5-S protocol can be used for the connection establishment also for PC5-based L2 relaying [3]:
	=>
PC5-S signalling can be used to establish a secure connection between relay UE and remote UE.


Since the security connection over PC5 is just the functionality of PC5 PDCP, this agreement further means that in L2 relaying architecture based on PC5, the PC5-S protocol, used at least for the connection establishment, must also include the PDCP layer.  Otherwise the intention of the agreement may be hardly followed with only RLC, MAC and PHY over PC5, none of which is actually equipped with the functionality of security. 
Observation 2: The PC5-S signalling is used to establish a secure connection between relay UE and remote UE for PC5-based L2 relaying as per last meeting agreement, and the PDCP layer should be included in the PC5-S protocol to realize this secure connection establishment. 

For the UP/CP PC5-based L2 relaying, since traffic data as well as RRC signalling for Uu, which are relayed from/to the eNB, should both be regarded as user plane data over PC5 from the RAN perspective, thus the AS layers of PC5-U should be (re)used for the UP/CP L2 relaying data transfer over PC5. 
However, if, as in the current TR, the PC5-based UP/CP L2 relaying protocol stack were only with RLC, MAC and PHY, but without PDCP which is however needed in PC5-S as discussed above, over PC5, the AS layer protocols of PC5-U and PC5-S used for L2 relaying would be different from each other, which means that the UE has to setup and consequently applies two different AS layer protocols respectively for PC5-U and PC5-S with respective to L2 relaying. 
Observation 3: If there is no PC5 PDCP in the PC5-based UP/CP L2 relaying, the AS protocol of UP over PC5, i.e. PC5-U, is different from that of PC5-S, and the UE has to setup two different AS protocol stacks respectively for PC5-S and PC5-U. This is a remarkable change to legacy Rel-13 D2D.

Additionally, in the PC5-based CP/UP L2 relaying architecture where there is no PC5 PDCP as captured in the current TR, an SL RB may need to be created in PC5 RLC. This can be hardly supported by the existing PC5-U and thus may bring about standard change, because the existing SLRB is created in PC5 PDCP as per the current specification. 

Observation 4: In the PC5-based UP/CP L2 relaying architecture without PC5 PDCP as in current TR, an SL RB may need to be created in PC5 RLC. This does not align with the existing PC5-U where an SL RB is created in PC5 PDCP, and may thus lead to standard change. 

Based on the above reasons, we think that it may need some justification for the removal of PC5 PDCP from CP/UP L2 relaying, with this being a change to the legacy. If there is no such justification, it may be better to directly reuse legacy PC5-U protocol stack in the PC5-based UP/CP L2 relaying architecture without removing PC5 PDCP. Note that this would also be consistent with the non-3GPP case where the transport layers of the non-3GPP technology are used in their entirety.
Proposal 1: RAN2 is suggested to justify the removal of PC5 PDCP from PC5-based CP/UP L2 relaying architecture. In case of no such justification, it may be better to directly reuse legacy PC5-U protocol stack without removing PC5 PDCP. 
3
Conclusion

In this contribution, we observed and proposed that 
Observation 1: In Rel-13 D2D, the AS layers of PC5-S and PC5-U are the same. Therefore, the AS layers of PC5-S consisting of PDCP, RLC, MAC and PHY can be directly reused by PC5-U for subsequent User Plane sidelink communication. 
Observation 2: The PC5-S signalling is used to establish a secure connection between relay UE and remote UE for PC5-based L2 relaying as per last meeting agreement, and the PDCP layer should be included in the PC5-S protocol to realize this secure connection establishment. 

Observation 3: If there is no PC5 PDCP in the PC5-based UP/CP L2 relaying, the AS protocol of UP over PC5, i.e. PC5-U, is different from that of PC5-S, and the UE has to setup two different AS protocol stacks respectively for PC5-S and PC5-U. This is a remarkable change to legacy Rel-13 D2D.

Observation 4: In the PC5-based UP/CP L2 relaying architecture without PC5 PDCP as in current TR, an SL RB may need to be created in PC5 RLC. This does not align with the existing PC5-U where an SL RB is created in PC5 PDCP, and may thus lead to standard change. 

Proposal 1: RAN2 is suggested to justify the removal of PC5 PDCP from PC5-based CP/UP L2 relaying architecture. In case of no such justification, it may be better to directly reuse legacy PC5-U protocol stack without removing PC5 PDCP.
4
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