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The NR V2X study item concluded in [1] that PC5-RRC supports a configuration message, which can be delivered as part of a 2-step procedure (configuration message/configuration complete).  This contribution discusses the handling of the configuration message and the possibility of performing the configuration procedure separately in the two directions of a unicast connection.
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]Discussion
Configuration contents
Based on the discussion so far, it is not exactly clear what information needs to be contained in the RRC configuration.  We understand that basically, a transmitting UE needs to configure the receiving UE appropriately for the traffic it expects to send; e.g., to the extent that the PDCP format is configurable, the configuration message should include the PDCP configuration so that the receiving UE can interpret the PDCP PDUs, and so on.  The details of this aspect depend on the ongoing discussions of the various L2 sublayers, but it should be possible to assume as a baseline that the configurations for each sublayer are included in the configuration message.
Proposal 1: The PC5-RRC configuration message includes the per-sublayer configurations that are needed for the Rx UE to interpret the expected traffic from the Tx UE.
There is no need to provide the Rx UE with a corresponding transmit configuration, precisely because it is functioning as the Rx UE.  For a service with unidirectional traffic, there may never be a need for the roles to switch and the original Rx UE to begin transmitting.  The exception is for HARQ and RLC feedback, with the details depending on whether HARQ resources are configured by the Tx UE or the gNB and on whether the RLC AM transmissions have configurable parameters.
Proposal 2: The PC5-RRC configuration message does not contain a transmission configuration (except as needed for HARQ and RLC feedback transmissions).
In addition to the sublayer configurations, it seems clear that the configuration message needs to contain the RLM configuration.  Exactly what this means is partly dependent on RAN1 discussions, but the RLM parameters could include timers and constants (similar to the Uu interface) as well as radio resources to monitor for RLM.
Proposal 3: The PC5-RRC configuration message contains an RLM configuration for monitoring of the link from the Tx UE to the Rx UE.
If the Rx UE needs to transmit traffic, it can configure the (original) Tx UE with a reception configuration using a new configuration message.  The second configuration can be modelled as a separate procedure, i.e. we see no need for a “double configuration” procedure defined in RRC.  This leads to the flow shown in Figure 1, where UE1 is the initial Tx UE and UE2 is the initial Rx UE.  (Capability exchange is not shown; see the next section for a discussion of related issues.)


[bookmark: _Ref3972965]Figure 1: PC5-RRC configuration in both directions
Proposal 4: If the Rx UE needs to transmit data, it sends a new configuration message to the (previous) Tx UE with a reception configuration.
Capability aspects
The above proposals imply that both UEs should be able to retrieve one another’s capabilities, since each UE needs to know what configuration it can set up for the peer UE.  In RAN2#106, a working assumption was taken to support both “one-way” (unsolicited “push” of capability) and “two-way” (request/response) versions of the capability transfer procedure.  The related details, e.g. which version of the procedure is supported under which conditions, were left FFS.
However, it is not really clear what circumstances would require the one-way procedure.  If the capability is to be transferred in support of a configuration procedure, the Rx UE does not obviously know in advance when the Tx UE will need to request its capability.  By contrast, the flow of a two-way capability procedure is clear: When traffic arrives for transmission and the Tx UE needs to configure the Rx UE, it first requests the Rx UE’s capabilities.  With this in mind, we suggest that there is no clear need to support the one-way procedure, and the working assumption can be reverted.
Proposal 5: Only two-way capability transfer is supported (the working assumption is reverted).
However, within the general two-way approach, there are two reasonable ways to approach the bidirectional transfer of capability, as shown in Figure 2.


[bookmark: _Ref4504802]Figure 2: Bidirectional capability exchange (two options)
The first option is actually a hybrid between the one-way and two-way approaches.  It could be used at the beginning of the connection, to guarantee that both UEs have each other’s capabilities available at all times.  The second option could use the arrival of data to transmit as a trigger for each UE to send the capability enquiry.  With this in mind, the first option is something of an optimisation, but it could be considered as low-hanging fruit and might be worthwhile to support.
Proposal 6: Consider a streamlined two-way capability transfer in which the initiating UE includes its own capability along with the capability enquiry message.
Implications of separate configurations
Note that the configuration message from UE2 to UE1 can be transmitted using a preconfigured bearer, similar to the one from UE1 to UE2 at the beginning of the connection.  This could be seen as the equivalent of SRB0 on Uu, or as the equivalent of SRB1 but with a predefined configuration—the differences between these approaches can be further discussed (e.g. whether HARQ is available for the configuration message transmission, whether security is activated, etc.).
Proposal 7: The first configuration message from one UE to the other uses a preconfigured bearer.
This use of separate configurations also implies that RLM by the Rx UE can take place separately, i.e., the link from UE1 to UE2 is monitored independently from the link from UE2 to UE1.  This means that if the traffic is deliverable in one direction but not the other, the “bad” direction will show a link failure; upper layers can then decide what to do, e.g. tear down the service, switch the failed direction to use Uu (allowing the service to continue, potentially using PC5 for traffic in one direction and Uu for the other), etc.
Proposal 8: RLM is independent in the two directions of a unicast link.
Conclusion
This document promulgated the following proposals:
Proposal 1: The PC5-RRC configuration message includes the per-sublayer configurations that are needed for the Rx UE to interpret the expected traffic from the Tx UE.
Proposal 2: The PC5-RRC configuration message does not contain a transmission configuration (except as needed for HARQ and RLC feedback transmissions).
Proposal 3: The PC5-RRC configuration message contains an RLM configuration for monitoring of the link from the Tx UE to the Rx UE.
Proposal 4: If the Rx UE needs to transmit data, it sends a new configuration message to the (previous) Tx UE with a reception configuration.
Proposal 5: Only two-way capability transfer is supported (the working assumption is reverted).
Proposal 6: Consider a streamlined two-way capability transfer in which the initiating UE includes its own capability along with the capability enquiry message.
Proposal 7: The first configuration message from one UE to the other uses a preconfigured bearer.
Proposal 8: RLM is independent in the two directions of a unicast link.
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