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1 Introduction
The selection between PC5 and Uu for V2V transport has not been completed in V2V WI due to limited time, and therefore was moved to the latest V2X WID revised in RAN #74 [1] for further study, with the object described as follow:
	To determine the need of a signaling to indicate whether Uu and/or PC5 is allowed for transport of V2V messages within network coverage, if necessary, in coordination with other working groups [RAN2]


In this contribution, we will analyze the necessity of specifying signalling to indicate the availability of PC5 and/or Uu for V2V transport.
2 The necessity of PC5 indication
One may think that the presence of sidelink configurations in SIB21 can be used as an implicit indication of whether PC5 based V2V transmission is allowed. However, this will not always work, which is illustrated in Figure 1.

In the scenario of Figure1, all the three cells are synchronous with each other (e.g. all of them are synchronized to GNSS timing), and both Cell 1 and Cell 3 allow PC5-based V2X transmission. Cell 2 however only allows Uu-based V2X transmission, but does not allow PC5 V2V transmission. As PC5-based V2X transmission is prohibited, Cell 2 will not provide a Tx pool configuration in SIB 21 or RRC dedicated signalling. However, considering that V2X services are related to road safety, UE2 should be able to receive the V2X messages transmitted by the Tx UEs in Cell 1 and Cell 3 on the sidelink. Therefore, Cell 2 should provide the Rx pool configurations of Cell1 and Cell3. 
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Figure 1 V2X sidelink communication among UEs covered by 3 Different Cells
Observation 1: The serving cell should provide the Rx pool configurations of the neighbour cells, even though the PC5-based V2X transmission is not allowed for the UEs under its own coverage.

Besides, if the base stations shown in Figure 1 are synchronized and UE2 could obtain the sidelink timing from Cell 2’s synchronization signalling directly, Cell 2 does not need to provide the SL-Synch configurations of the neighbour cells. Consequently, only resource configurations of the Rx pools are provided in the SIB21 of Cell 2. Furthermore, it is obvious that such Rx pool configurations in SIB21 cannot be used as an implicit indication whether PC5 V2X transmission is allowed or not. This is because the UE cannot tell whether the cell allows sidelink transmission in RRC_CONNECTED only (e.g., mode 3), or if the cell does not allow V2X transmission on PC5 at all.
Observation 2: By only receiving an implicit indication of sidelink configurations (e.g., SL configuration including RX pools only) from a cell, the UE may not be able to distinguish whether the cell allows sidelink transmission in RRC_CONNECTED (e.g., mode 3) only, or if the cell does not allow PC5-based V2X transmission at all.
Proposal 1: An explicit indication is needed to indicate whether PC5 interface is allowed for V2V transport.
3 The necessity of Uu indication

In the last meeting, some companies mentioned to reuse the ACDC mechanism as a potential solution to indicate whether Uu-based V2V is allowed or not. Below we briefly discuss if the ACDC mechanism can be an effective solution. 

According to the current specification, the ACDC is only valid for UEs in RRC_IDLE mode but cannot apply to UEs in RRC_CONNECTED [2]. However, it is also possible that a UE initiates a bearer establishment for its V2V services over Uu after the UE has already been in RRC_CONNECTED.  For example, a Mode 3 UE may switch its V2V transmission from PC5 to Uu, when it detects overload/congestion over sidelink; or a Mode 3 UE may have some new types of V2V messages arriving at the same time with its PC5-based V2V transmission, and the UE decides to use Uu for the transmission of these newly arrived messages. 

As a result, in a cell that actually does not support Uu-based V2X, the eNB is unable to prohibit a UE in RRC_CONNECTED from setting up a Uu bearer for its V2V transmission by directly reusing the ACDC mechanism which is only applicable to RRC_IDLE UEs in the current specifications.  
Observation 3: The existing ACDC mechanism is not an effective way to indicate whether Uu-based V2V is allowed or not, because it is only applicable for RRC_IDLE UEs and thus unable to prevent a UE in RRC_CONNECTED from establishing a Uu bearer for V2V even though the serving cell  actually does not support Uu-based V2V. 
Besides, as the ACDC is an optional feature for both network side and UE side, we cannot assume that this mechanism will always be supported by every eNB which supports V2X functionality or that it is available to every vehicle UE. To this end, it seems to be better to specify a separate mechanism to indicate whether Uu is allowed for V2V services, instead of reusing the ACDC mechanism.

Observation 4: As the ACDC mechanism is an optional feature,  it is better to specify a separate mechanism to indicate whether Uu is allowed for V2V services or not,  rather than reusing the ACDC, as it is an optional feature for both the network and the UE. 
In addition to the ACDC mechanism, some have suggested that a UE can just reuse legacy Uu operations to establish bearers for its V2V services in the following way, and without first knowing whether Uu is allowed for V2V.  When a V2V message arrives, the UE would simply initiate a service request following legacy operations to request bearer establishment for its V2V traffic, and if is the network does not allowed the UE to use Uu for V2V, the eNB would simply reject the bearer establishment for V2V, so as to prohibit the UE’s Uu-based V2V transmission.  

However, there can be the following two problems to reusing the existing Uu operation as above:

· The new QCI introduced for V2V may also possibly be shared with other services. Thus it may not be feasible for the eNB to tell whether V2V traffic specifically is to be transmitted by a particular UE, because the eNB does not usually examine the content of application layer messages. 

· Even if the above V2V bearer identification by the eNB is assumed, in case that Uu is not allowed for V2V, a UE will recieve a reject for its bearer establishment requested for V2V transmission. However, this is at the cost of a significant latency and potentially a burst of V2V message losses. More importantly, such latency is definitely not desirable, and could have been avoided if the E-UTRAN signals explicitly that Uu is not allowed for V2V transmission. 

Observation 5: In case Uu based V2V transmission is not allowed by the eNB, without an explicit indication, the eNB may not be able to tell whether V2V traffic specifically is to be  transmitted by a particular UE, because the eNB usually cannot see the content of upper layer data, and cannot reject the Uu-based V2V transmission accordingly.

Observation 6: Even if some eNB is assumed to be able to identify V2V traffic, the V2V bearer establishment requested by the UE will always be rejected by the eNB without an explicit indication that Uu-based V2V is disallowed. This will cause an unnecessary and significant additional latency. 
Considering the above reasons, we think that the signalling by E-UTRAN as to whether Uu is allowed or not for V2V is necessary. 
Proposal 2: An explicit indication of whether Uu interface is allowed for V2V transport is needed by the E-UTRAN. 
4 Conclusion

In this contribution, we analyze the necessity of a signalling to indicate whether PC5 and/or Uu is allowed for V2V transport. Some proposals are proposed as follows. 

Observation 1: The serving cell should provide the Rx pool configurations of the neighbour cells, even though the PC5-based V2X transmission is not allowed for the UEs under its own coverage.

Observation 2: By only receiving an implicit indication of sidelink configurations (e.g., SL configuration including RX pools only) from a cell, the UE may not be able to distinguish whether the cell allows sidelink transmission in RRC_CONNECTED (e.g., mode 3) only, or if the cell does not allow PC5-based V2X transmission at all.
Observation 3: The existing ACDC mechanism is not an effective way to indicate whether Uu-based V2V is allowed or not, because it is only applicable for RRC_IDLE UEs and thus unable to prevent a UE in RRC_CONNECTED from establishing a Uu bearer for V2V even though the serving cell  actually does not support Uu-based V2V.
Observation 4: As the ACDC mechanism is an optional feature,  it is better to specify a separate mechanism to indicate whether Uu is allowed for V2V services or not,  rather than reusing the ACDC, as it is an optional feature for both the network and the UE. 

Observation 5: In case Uu based V2V transmission is not allowed by the eNB, without an explicit indication, the eNB may not be able to tell whether V2V traffic specifically is to be  transmitted by a particular UE, because the eNB usually cannot see the content of upper layer data, and cannot reject the Uu-based V2V transmission accordingly.

Observation 6: Even if some eNB is assumed to be able to identify V2V traffic, the V2V bearer establishment requested by the UE will always be rejected by the eNB without an explicit indication that Uu-based V2V is disallowed. This will cause an unnecessary and significant additional latency.  

Proposal 1: An explicit indication is needed to indicate whether PC5 interface is allowed for V2V transport.
Proposal 2: An explicit indication of whether Uu interface is allowed for V2V transport is needed by the E-UTRAN.
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