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* * * First Change * * * *
[bookmark: _Toc131694855]5.2.4	Configuration parameters for 5G ProSe direct communication over PC5 interface
The configuration parameters for 5G ProSe direct communication over PC5 interface consist of:
a)	a validity timer for the validity of the configuration parameters for 5G ProSe direct communication over PC5 interface;
b)	a list of PLMNs in which the UE is authorized to use 5G ProSe direct communication over PC5 interface when the UE is served by NG-RAN. Each entry of the list contains a PLMN ID in which the UE is authorized to use 5G ProSe direct communication over PC5 interface;
c)	an indication of whether the UE is authorized to use 5G ProSe direct communication over PC5 interface when the UE is not served by NG-RAN;
d)	the radio parameters of the 5G ProSe direct communication over PC5 interface applicable per geographical area with an indication of whether these radio parameters are "operator managed" or "non-operator managed" when the UE is not served by NG-RAN;
e)	configuration parameters for groupcast mode 5G ProSe direct communication for each application layer group, consisting of:
1)	application layer group ID;
2)	ProSe layer-2 group identifier;
3)	ProSe group IP multicast address;
4)	an indication of whether the UE is authorized to use IPv4 or IPv6; and
5)	optionally, an IPv4 address to be used by the UE as a source address for a specific group if the UE is authorized to use IPv4;
f)	configuration parameters for privacy support, consisting of:
1)	a list of ProSe applications requiring privacy. Each entry of the list contains one or more ProSe identifiers and one or more geographical areas where the privacy is required; and
2)	a privacy timer value as specified in 3GPP TS 24.555 [17];
g)	optionally, a list of ProSe identifier to ProSe NR frequency mapping rules. Each mapping rule contains one or more ProSe identifiers and the ProSe NR frequencies with associated geographical areas;
h)	a list of ProSe identifier to destination layer-2 ID for broadcast mapping rules. Each mapping rule contains one or more ProSe identifiers and the destination layer-2 ID for broadcast;
i)	a list of ProSe identifier to destination layer-2 ID for groupcast mapping rules. Each mapping rule contains one or more ProSe identifiers and the destination layer-2 ID for groupcast;
j)	a list of ProSe identifier to default destination layer-2 ID for unicast initial signalling mapping rules. Each mapping rule contains one or more ProSe identifiers and the default destination layer-2 ID for initial signalling to establish unicast connection;
k)	a list of ProSe identifier to PC5 QoS parameters mapping rules. The PC5 QoS parameters are specified in clause 5.7 of 3GPP TS 23.304 [2];
l)	an AS configuration, including a list of SLRB mapping rules applicable when the UE is not served by NG-RAN. Each SLRB mapping rule contains a PC5 QoS profile and an SLRB. The PC5 QoS profile contains the following parameters:
1)	the PC5 QoS profile containing a PQI;
2)	if the PQI of the PC5 QoS profile identifies a GBR QoS, the PC5 QoS profile containing a PC5 flow bit rates consisting of a guaranteed flow bit rate (GFBR) and a maximum flow bit rate (MFBR);
3)	if the PQI of the PC5 QoS profile identifies a non-GBR QoS, the PC5 QoS profile containing the PC5 link aggregated bit rate consisting of a per link aggregate maximum bit rate (PC5 LINK-AMBR);
NOTE 1:	PC5 link aggregated bit rate is only used for unicast mode communications over PC5 interface.
4)	the PC5 QoS profile containing a range, which is only used for groupcast mode communications over PC5 interface; and
5)	the PC5 QoS profile optionally containing the priority level, the averaging window and the maximum data burst volume. If one or more of the priority levels, the averaging window or the maximum data burst volume are not contained in the PC5 QoS profile, their default values apply;
m)	a list of 5G ProSe direct link security policies. Each entry in the list contains a 5G ProSe direct link security policy composed of:
1)	one or more ProSe identifiers;
2)	the signalling integrity protection policy for the ProSe identifier(s);
3)	the signalling ciphering policy for the ProSe identifier(s);
4)	the user plane integrity protection policy for the ProSe identifier(s);
5)	the user plane ciphering policy for the ProSe identifier(s); and
6)	one or more geographical areas where the 5G ProSe direct link security policy applies;
n)	a list of ProSe identifiers to default mode of communication mapping rules. Each mapping rule contains one or more ProSe identifiers and the default mode of communication (one of unicast, groupcast or broadcast);
o)	a list of ProSe application to path preference mapping rules (i.e., PC5 preferred, Uu preferred, or no preference) as defined in clause 5.4 in 3GPP TS 24.555 [17]. The list of ProSe application to path preference mapping rules are in prioritized order according to the local configuration of the network;
p)	a list of ProSe identifiers to NR Tx profiles for broadcast and groupcast mapping rules. Each mapping rule contains one or more ProSe identifiers and the NR Tx profile for broadcast and groupcast as specified in 3GPP TS 38.300 [21] and 3GPP TS 38.331 [13]; and
q)	the PC5 DRX configuration for broadcast, groupcast and initial signalling of 5G ProSe direct link establishment, as specified in 3GPP TS 38.331 [13], including the mapping of PC5 QoS profile(s) to PC5 DRX cycle(s) and the default PC5 DRX configuration when the UE is not served by NG-RAN.
Editor's note:	The ProSe application to path switching mapping rules is FFS, which needs to coordinate with SA2.
NOTE 2:	In this release of specification, the application ID defined in 3GPP TS 23.303 [35] can be used as the ProSe identifier in 5G ProSe direct discovery and in a consequent 5G ProSe direct communication.
[bookmark: _Hlk128469071][bookmark: _Hlk128469617]NOTE 3:	Each mapping rule above can include a default configuration entry with the lowest priority for the ProSe services that do not have corresponding configurations in the mapping rules (see 3GPP TS 24.555 [17]).
* * * Next Change * * * *
[bookmark: _Toc131695153]7.7.1	General
This clause describes the procedures for path switching procedure between the direct communication path over Uu and the direct communication path over PC5. 
[bookmark: _Hlk135812574]The communication path of direct communication path over Uu refers to the communication path between two ProSe-enabled UEs that is performed via the network over Uu reference point. The communication path of direct communication path over PC5 refers to the communication path between two ProSe-enabled UEs that is performed via the unicast mode 5G ProSe direct communication over PC5 as specified in clause 7.2.
The ProSe application to path switching mapping rules as specified in clause 5.2.4 is provisioned to UE to indicate whether the ProSe application identified by a ProSe identifier is authorized to perform the commnucation path switching between the direct communication path over Uu and the direct communication path over PC5, whether all the ProSe applications are authorized to perform the path switching procedure between the direct communication path over Uu and the direct communication path over PC5, or both. Only the ProSe application(s) that are authorized to perform the commnucation path switching are allowed to perform the path switching procedure between the direct communication path over Uu and the direct communication path over PC5 as specified in clause 7.X.
Editor's note:	The path switching mapping rules related content in clause 7.X will be revisited once SA2 determines the final requirement of path switching mapping rules.
The principle of determining the ProSe applications to be switched is defined in clause 7.7.4.
The following procedures are defined for path switching procedure between the direct communication path over Uu and the direct communication path over PC5:
a)	path switching procedure from the direct communication path over Uu to the direct communication path over PC5; and
b)	path switching procedure from the direct communication path over PC5 to the direct communication path over Uu.
* * * Next Change * * * *
[bookmark: _Toc131695156]7.7.2.2	Path switching procedure from the direct communication path over Uu to the direct communication path over PC5 initiation by initiating UE
The initiating UE shall meet the following pre-conditions before initiating this procedure for switching the direct communication path over Uu to the direct communication path over PC5:
a)	the UE is configured with the configuration parameters for unicast mode 5G ProSe direct communication over PC5 interfaceas specified in clause 5.2.4.
In order to initiate the path switching procedure from the direct communication path over Uu to the direct communication path over PC5:
a)	if there is an existing 5G ProSe direct link between the initiating UE and the target UE, the initiating UE shall:
1)	initiate a 5G ProSe direct link modification procedure as specified in clause 7.2.3.2 with the following considerations in the PROSE DIRECT LINK MODIFICATION REQUEST message:
i)	the PQFI(s), the corresponding PC5 QoS parameters, and the ProSe identifier(s) set to the parameters corresponding to the authorized ProSe application(s) for which the communication path switching procedure is to be performed according to the ProSe application to path switching mapping rules as specified in clause 5.2.4;
ii)	the link modification operation code set to "Associate new ProSe application(s) with existing PC5 QoS flow(s)", "Modify PC5 QoS parameters of the existing PC5 QoS flow(s)", or "Add new PC5 QoS flow(s) to the existing 5G ProSe direct link"; and
NOTE 1:	Which link modification operation code is selected is up to UE implementations (e.g. based on the load of the existing 5G ProSe direct link).
iii)	may include the PC5 QoS rule(s) to indicate the packet filters of the PC5 QoS flow(s) corresponding to the authorized ProSe application(s) for which the communication path switching procedure is to be performed;
	Any parameter that is not mentioned above shall follow the definitions in clause 7.2.3.2.
b)	else, the initiating UE:
1)	may initiate a 5G ProSe direct discovery procedure over PC5 interface with model B as specified in clause 6.2.14.2.2 with the following considerations in the PROSE PC5 DISCOVERY message:
i)	the discoveree user info set to the application layer ID of the target UE provided by the upper layers (if available).
	Any parameter that is not mentioned above shall follow the definitions in clause 6.2.14.2.2; and
NOTE 2:	The initiating UE is allowed to skip the 5G ProSe direct discovery procedure over PC5 interface with model B if the initiating UE ensures the target UE is in promixity. How the initiating UE ensure this is left to UE implementations.
2)	shall initiate a 5G ProSe direct link establishment procedure as specified in clause 7.2.2.2 with the following considerations in the PROSE DIRECT LINK ESTABLISHMENT REQUEST message:
i)	the ProSe identifier(s) set to the authorized determined ProSe application(s) for which the communication path switching procedure is to be performed according to the ProSe application to path switching mapping rules as specified in clause 5.2.4as specified in clause 7.7.4; and
ii)	the target user info set to the application layer ID of the target UE provided by the upper layers;
	Any parameter that is not mentioned above shall follow the definitions in clause 7.2.2.2.
* * * Next Change * * * *
[bookmark: _Toc131695158]7.7.2.4	Path switching procedure from the direct communication path over Uu to the direct communication path over PC5 completion by the initiating UE
Upon receipt of the PROSE DIRECT LINK MODIFICATION ACCEPT message or the PROSE DIRECT LINK ESTABLISHMENT ACCEPT message, the initiating UE: 
1)	shall perform the procedures as specified in clause 7.2.3.4 to compete the 5G ProSe direct link modification procedure, if the PROSE DIRECT LINK MODIFICATION ACCEPT message is received;
2)	shall perform the procedures as specified in clause 7.2.2.4 to compete the 5G ProSe direct link establishment procedure, if the PROSE DIRECT LINK ESTABLISHMENT ACCEPT message is received; and
3)	shall perform the PC5 QoS flow establishment over 5G ProSe direct link as specified in clause 7.2.7 if bullet 2) is performed;
The path switching procedure from the direct communication path over Uu to the direct communication path over PC5 is considered as complete when the initiating UE has at least one PC5 QoS flow(s) over the 5G ProSe direct link for the authorized determined ProSe application(s) for which the communication path switching procedure is to be performed. 
The initiating UE shall then transmit the data traffic of the authorized determined ProSe application(s) for which the communication path switching procedure is to be performed with the target UE as specified in clause 7.2.8 and clause 7.2.9 using the direct communication path over PC5.
When the data traffic is successfully transmitted, the initiating UE or the target UE may perform either of the followings:
a)	initiate a UE-requested PDU session release procedure as specified in clause 6.4.3 of 3GPP TS 24.501 [11] if there are no more traffic transmitted over the PDU Session; or
b)	initiate a UE-requested PDU session modification procedure as specified in clause 6.4.2 of 3GPP TS 24.501 [11] to request the deletion of the existing QoS flow description(s) corresponding to ProSe application(s) for which the path switching procedure from the direct communication path over Uu to the direct communication path over PC5 is to be performed.
* * * Next Change * * * *
[bookmark: _Toc131695164]7.7.3.1 General
The purpose of the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu is to enable a ProSe-enabled UE to switch the communication path from the direct communication path over PC5 to the direct communication path over Uu when the UE is communicating with another ProSe-enabled UE via the direct communication path over PC5.
The IP addresses, IPv6 prefixes, or both for the direct communication path over PC5 can be shared via the application layerexisting 5G ProSe direct link to assist the initiating UE and the target UE to establish the communication with each other via the direct communication path over the Uu.
Editor's note:	UE-1 and UE-2 may share the IP addresses/prefixes used for Uu path for each accepted ProSe application via the existing PC5 connection. When and how to share the IP address/prefixes is FFS.
A UE may initiate a path switching procedure from the direct communication path over PC5 to the direct communication path over Uu:
a)	when the PC5 signal strength of the direct communication path over PC5 with the peer UE becomes weak (e.g. reaching a certain configured signal strength threshold); or
b)	when the UE needs to switch the communication path from the direct communication path over PC5 to the direct communication path over Uu on demand (e.g. a request from upper layers).
In this procedure, the UE initiating the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu is called the "initiating UE" and the other UE is called the "target UE".
* * * Next Change * * * *
[bookmark: _Toc131695165]7.7.3.2	Path switching procedure from the direct communication path over PC5 to the direct communication path over Uu initiation by initiating UE
The initiating UE shall meet the following pre-conditions before initiating this procedure for switching the direct communication path over PC5 to the direct communication path over Uu:
a)	the initiating UE and the target UE are communicating with each other via the 5G ProSe direct link over PC5 reference point; and
b)	the communication mode of the 5G ProSe direct link is set to unicast mode.
[bookmark: _Hlk127130796]In order to initiate the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu, the initiating UE shall create a PROSE PATH SWITCHING REQUEST message. In the PROSE PATH SWITCHING REQUEST message, the initiating UE:
a)	shall include the required ProSe identifiers set to the ProSe identifier(s) of the authorized determined ProSe application(s) for which the communication path switching procedure is to be performed as specified in clause 7.7.4according to the ProSe application to path switching mapping rules as specified in clause 5.2.4; and
b)	may include the Uu QoS flow descriptions set to the requested QoS flow description for each ProSe identifier to be used in the communication path over Uu.
[bookmark: _Hlk127214092]NOTE 1:	The initiating UE derives the requested QoS flow description(s) based on the PC5 QoS parameters of the PC5 QoS flow(s) between the initiating UE and the target UE.
After the PROSE PATH SWITCHING REQUEST message is generated, the initiating UE shall pass this message to the lower layers for transmission along with the source layer-2 ID and destination layer-2 ID used in the existing 5G ProSe direct link with the target UE and start timer T5aaa. The initiating UE shall not send a new PROSE PATH SWITCHING REQUEST message to the same target UE while timer T5aaa is running.


Figure 7.7.3.2.1: Path switching procedure from the direct communication path over PC5 to the direct communication path over Uu
Upon receipt of the PROSE PATH SWITCHING REQUEST message, the target UE:
a)	may perform either of the following:
1)	initiate the UE-requested PDU session establishment procedure as specified in clause 6.4.1 of 3GPP TS 24.501 [11] to establish a PDU session to be used for the direct communication path over Uu; or
2)	initiate the UE-requested PDU session modification procedure as specified in clause 6.4.2 of 3GPP TS 24.501 [11] to modify a PDU session to be used for the direct communication path over Uu with the Requested QoS flow descriptions IE set to the QoS flow descriptions received in the PROSE PATH SWITCHING REQUEST message; and 
Editor's note:	It is FFS whether the UE needs to perform UE-requested PDU session establishment/modification procedure before accept the PROSE PATH SWITCHING REQUEST message.
b)	shall determine if there are at least one ProSe application(s) that are able to perform the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu in the PROSE PATH SWITCHING REQUEST message with the following considerations:
1)	principles as specified in clause 7.7.4the ProSe application(s) that are not authorized to perform communication path switching procedure according to the ProSe application to path switching mapping rules as specified in clause 5.2.4 shall not be considered as be able to perform the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu; and
2)	other criteria (e.g. availability of direct communication path over Uu, result of bullet a), etc.) may be taken into consideration in addition to the ProSe application to path switching mapping rules as specified in clause 5.2.4.
NOTE 2:	What other criteria are considered in the target UE side is left to UE implementations.
Editor's Note:	It is FFS how to support the notification of UE when it cannot perform path switch.
* * * Next Change * * * *
[bookmark: _Toc131695168]7.7.3.5	Path switching procedure from the direct communication path over PC5 to the direct communication path over Uu not accepted by the target UE
[bookmark: _Hlk127136656][bookmark: _Hlk127135953]Upon receipt of the PROSE PATH SWITCHING REQUEST message, if there is no ProSe application identified by the ProSe identifier in the PROSE PATH SWITCHING REQUEST message that is able to perform the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu as specified in clause 7.7.4, the target UE shall consider the PROSE PATH SWITCHING REQUEST is not acceptable, shall generate a PROSE PATH SWITCHING REJECT message. The PROSE PATH SWITCHING REJECT message contains a PC5 signalling protocol cause IE set to one of the following cause values:
#18	path switching is not allowed for the ProSe applications;
#20	communication path over Uu is not available for path switching;
#111	protocol error, unspecified.
If all the ProSe application(s) identified by the ProSe identifier(s): 
a)	are not authorized able to perform the communication path switching procedure from the direct communication path over PC5 to the direct communication path over Uu as specified in clause 7.7.4according to the ProSe application to path switching mapping rules as specified in clause 5.2.4 in the PROSE PATH SWITCHING REQUEST message; or
b)	are not able to be support because of e.g the QoS requirements for the direct communication path over Uu;
the target UE shall send a PROSE PATH SWITCHING REJECT message with the PC5 signalling protocol cause value #18 "path switching is not allowed for the ProSe applications". In this case, the initiating UE may initiate another PROSE PATH SWITCHING REQUEST message for the ProSe application(s) that are not in the previous PROSE PATH SWITCHING REQUEST message with the same target UE.
If the communication path over Uu is not available to the target UE (because of e.g. week signal strength over Uu) for the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu, the target UE shall send a PROSE PATH SWITCHING REJECT message with the PC5 signalling protocol cause value #20 "communication path over Uu is not available for path switching". 
* * * Next Change * * * *
7.7.4	Principles of determining the ProSe applications to be switched
The UE evaluates the ProSe application to path preference mapping rules as specified in clause 5.2.4 according to the ProSe identifier of the ProSe application to obtain the preference from the network as follows: 
a)	if:
1)	the ProSe application is running in the direct communication path over Uu; and
2)	either of the following:
i)	the ProSe identifier of the ProSe application matches the ProSe identifiers field in the ProSe application to path preference mapping rule and the corresponding PP field in the ProSe application to path preference mapping rule is set to "PC5 preferred" (see 3GPP TS 24.555 [17]); or
ii)	the ProSe identifier of the ProSe application cannot match any ProSe identifiers field in the ProSe application to path preference mapping rule, the SI field in the ProSe application to path preference mapping rule is set to "For all ProSe services", and the PP field in the ProSe application to path preference mapping rule is set to "PC5 preferred" (see 3GPP TS 24.555 [17]);
	the ProSe application is recommended by the network to perform the communication path switching from the direct communication path over Uu to the direct communication path over PC5;
b)	if:
1)	the ProSe application is running in the direct communication path over Uu; and
2)	either of the following:
i)	the ProSe identifier of the ProSe application matches the ProSe identifiers field in the ProSe application to path preference mapping rule and the corresponding PP field in the ProSe application to path preference mapping rule is set to "Uu preferred" (see 3GPP TS 24.555 [17]); or
ii)	the ProSe identifier of the ProSe application cannot match any ProSe identifiers field in the ProSe application to path preference mapping rule, the SI field in the ProSe application to path preference mapping rule is set to "For all ProSe services", and the PP field in the ProSe application to path preference mapping rule is set to "Uu preferred" (see 3GPP TS 24.555 [17]);
	the ProSe application is recommended by the network not to perform the communication path switching from the direct communication path over Uu to the direct communication path over PC5;
c)	if:
1)	the ProSe application is running in the direct communication path over PC5; and
2)	either of the following:
i)	the ProSe identifier of the ProSe application matches the ProSe identifiers field in the ProSe application to path preference mapping rule and the corresponding PP field in the ProSe application to path preference mapping rule is set to "Uu preferred" (see 3GPP TS 24.555 [17]); or
ii)	the ProSe identifier of the ProSe application cannot match any ProSe identifiers field in the ProSe application to path preference mapping rule, the SI field in the ProSe application to path preference mapping rule is set to "For all ProSe services", and the PP field in the ProSe application to path preference mapping rule is set to "Uu preferred" (see 3GPP TS 24.555 [17]); 
	the ProSe application is recommended to perform the communication path switching from the direct communication path over PC5 to the direct communication path over Uu;
d)	if:
1)	the ProSe application is running in the direct communication path over PC5; and
2)	either of the following:
i)	the ProSe identifier of the ProSe application matches the ProSe identifiers field in the ProSe application to path preference mapping rule and the corresponding PP field in the ProSe application to path preference mapping rule is set to "PC5 preferred" (see 3GPP TS 24.555 [17]); or
ii)	the ProSe identifier of the ProSe application cannot match any ProSe identifiers field in the ProSe application to path preference mapping rule, the SI field in the ProSe application to path preference mapping rule is set to "For all ProSe services", and the PP field in the ProSe application to path preference mapping rule is set to "PC5 preferred" (see 3GPP TS 24.555 [17]); 
	the ProSe application is recommended by the network not to perform the communication path switching from the direct communication path over PC5 to the direct communication path over Uu; and 
e)	in all other cases, the network has no preference.
The UE determines the ProSe applications to be switched with the consideration of the network preference as decribed above and maybe other criteria (e.g. availability of direct communication path over Uu, availability of direct communication path over PC5, requirements of the application, implementation-specific signal strength threshold, etc.).
NOTE:	The UE can still choose to switch the communication to the non-preferred path of the network due to other criteria as decribed above.
* * * End of Changes * * * *
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