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1	Introduction
In the RAN2#109bis-e [1] meeting the UE capability mismatch in unicast sidelink has been discussed in various TDocs [2] and has been further treated in the offline email [Post109e][20][V2X] [3] and [Post109bis-e][955][V2X] [4]. This contribution further discusses options to avoid UE capability mismatch in unicast sidelink by proposing methods to also transfer the peer UE`s sidelink capability to the network. 
2	Discussion
Before the discussion on the transfer of the peer UE capability to the network, let us quickly recap the UE capability mismatch problem in unicast sidelink [5]. The problem as illustrated in Fig. 1 exists whenever the initiating UE-1 (TX UE) and peer UE-2 (RX UE) have different UE capabilities. UE-1 (TX UE) is in RRC CONNECTED mode and wants to establish sidelink communication with its peer UE-2 (RX UE). The initiating UE-1 (in resource allocation mode 1) gets the PC5 configuration via dedicated signalling based on its own reported UE capability i.e. the sidelink capabilities of UE-1 (TX-UE).
[image: ]
Figure 1 Unicast configuration with AS configuration failure due to different UE capabilities at TX UE and RX UE
An overview of the UE capabilities can be found in the UE feature list from RAN1 in [6]. The mismatch occurs if TX UE and RX UE have different UE capabilities. As a practical example let’s take the parameter 15-10 from section 15 5G_V2X_NRSL and assume two cases in Table 2:

Table 1: UE feature lists (example for NR sidelink)
	Features
	Index
	Feature Group
	Component

	15
	15-10
	256QAM sidelink transmission
	1) UE can transmit PSSCH with 256QAM in NR sidelink




Table 2: Example of two UEs in sidelink with support/no-support of Parameter 15-10
	case
	TX UE supports 256QAM
	RX UE supports 256 QAM

	A
	Yes
	No

	B
	No
	Yes



[bookmark: _Toc32391055]In both cases if the TX UE would report its own capabilities, the resulting PC5 configuration received from the serving network cannot be fulfilled by the RX UE. The RX UE feedbacks an AS configuration failure. As also [4] observes that “For unicast, the SL configuration/control from RAN depends on the capability of RX-UE. To solve this issue, the capability has to be reported to network.”
The discussion in [2] resulted in the agreement that the AS configuration failure message does not indicate the root cause of the failure. Neither the TX UE receiving the AS configuration message, nor the network receiving the RRCReconfiguration failure from its UE (UE-1) can know that the unicast PC5 connection establishment failed since the peer UE (RX UE) cannot comply with the PC5 configuration from the TX UE. 
Observation 1: Different UE capabilities of initiating UE and peer UE cause AS configuration failure.
An apparent solution might that the TX UE reports the capability of its peer UE instead of its own UE capabilities as proposed in [5]. However, that would also cause an configuration failure as the example in Table 2 B shows: If the peer UE supports UE features that the TX UE does not, but the TX UE reports these UE capabilities as its own to the network, the TX UE can not comply with the PC5 configuration. So the option that the TX UE is not truthfully reporting its own UE capability, but rather a another UE’s capability set should be ruled out. 
Proposal 1: The initiating UE should not report its peer UE’s capability instead of its own to the network, since the network would interpret this erroneously as the TX UE capability. 
So RAN2 needs to define a solution for the reporting of UE capabilities to the network for setting up sidelink unicast link that both UEs can comply with even when TX UE and RX UE have different sets of UE capabilities. 
Proposal 2: The network should ensure that the PC5 configuration for sidelink unicast can be applied by both Tx UE and Rx UE.
In order to fulfil proposal 2 the network configuring the unicast sidelink needs to be aware of both UE capabilities – hence one need to come up with a solution to transfer the UE capabilities of both UEs to the serving network.
Proposal 3: The initiating UE (TX UE) that wants to establish unicast sideling shall report its peer UE capability as well as its own UE capability to the network.
Now, there are several possibilities how to signal the UE capabilities of the peer UE to the network. 
Option 1: The peer UE itself reports its UE capability to the network with any interaction from the initiating UE. Option is illustrated in Fig. 2 and Fig. 3, where both UEs of the unicast sidelink transfer their UE capability report individually to the network. In the case shown in Fig. 2, the peer UE is connected to another gNB, while in Fig. 3 the peer UE could also be connected to the same gNB as the initiating UE. The UE capability of both UEs is transferred by two individual messages to the network and the network can create a capability cutset that avoids AS configuration failure in unicast sidelink. 
However, that signalling scheme requires that (a) peer is in-coverage and (b) an inter-network exchange between peer UE network and initiating UE network. Obviously, if the peer UE is in partial coverage or out-of-coverage option1 is not feasible. In addition, the inter-network exchange of the UE capabilities is more complex and needs additional specification effort. Since in Rel. 16 the initiating UE is only aware of its own cell it is camped to and does NOT have any knowledge that peer UE is camped on another cell. 
Option 2: The peer UE’s capability is reported by the initiating UE to the network 
Option 2a: via an embedded in a container i.e. both capabilities (initiating UE and peer UE) are reported to the network in a single message as shown in Fig. 4  
Option 2b: in two separate messages sent by the initiating UE to the network.
Proposal 4: The initiating UE (TX UE) should embed the peer UE capability into a container (carrying RX UE capability received via UECapabilityInformationSidelink) of a single message that is sent from the initiating UE to the network. 

[image: ]
Figure 2 UE capability of initiating UE and peer UE are transferred individually to the network. Here, the peer UE is connected to another gNB and there is an internetwork exchange.
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Figure 3 UE capability of initiating UE and peer UE are transferred individually to the network. Here, the peer UE is connected to another gNB and there is an internetwork exchange


[image: ]
Figure 4 UE capability of initiating UE and peer UE are transferred in a single common message to the network
The signaling option remains to be discussed. The easiest option with minimal specification impact would be to reuse the UECapabilityInformation exchange standardized for Uu interface. The UECapabilityInformation message just needs to be modified to carry a container, that stores the peer UE capability and an unique identifier associated with the peer UE. 
Proposal 5: The UECapabilityInformation message is modified to carry the peer UE capability in a container that is uniquely associated with the peer UE identifier. 
Once both UE capabilities (initianting UE and peer UE of the unicast sidelink) are available at the network, the network can create a new cutset of the UE capability and use this for the configuration of the unicast sidelink. The newly formed cutset is fulfilled by both UEs and thus avoids the AS configuration failure in unicast sidelink  
Proposal 6: The network configuring the sidelink (i.e. the network of the initiating UE) creates a new cutset out of the two individual UE capabilities (TX-UE capability and RX-UE capability) and use this capability cutset for configuration of the sidelink. 
3	Conclusion
Observation 1: Different UE capabilities of initiating UE and peer UE cause AS configuration failure.
Proposal 1: The initiating UE should not report its peer UE’s capability instead of its own to the network, since the network would interpret this erroneously as the TX UE capability.
Proposal 2: The network should ensure that the PC5 configuration for sidelink unicast can be applied by both Tx UE and Rx UE.
Proposal 3: The initiating UE (TX UE) that wants to establish unicast sideling shall report its peer UE capability as well as its own UE capability to the network.
Proposal 4: The initiating UE (TX UE) should embed the peer UE capability into a container (carrying RX UE capability received via UECapabilityInformationSidelink) of a single message that is sent from the initiating UE to the network.Proposal 5: It’s up to the serving network to configure a PC5 unicast connection that both UEs can fulfil.
Proposal 5: The UECapabilityInformation message is modified to carry the peer UE capability in a container that is uniquely associated with the peer UE identifier. 
Proposal 6: The network configuring the sidelink (i.e. the network of the initiating UE) creates a new cutset out of the two individual UE capabilities (TX-UE capability and RX-UE capability) and use this capability cutset for configuration of the sidelink. 
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