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	Reason for change:
	SA2 reply LS (S2-2302087) and the corresponding attached CR (S2-2302088 and S2-2302089) had introduced a "catch all" entry for the ProSe services that do not have explicit mapping rules (e.g. ProSe identifiers to NR Tx profile mapping rules) in broadcast mode and groupcast mode communication. The "catch-all" entry is an optional configuration:
<reply LS S2-2302087>
The UE can use the NR Tx profile in "catch all" entry in the NR Tx profile mapping rules, if provided, as explained above in Q1.

With the introduced "catch all" entry (i.e. the default mapping rules), the UE is able to derive the corresponding configurations accoding to the configurations in clause 5.2.4 (either via ProSe identifier or via the defaut configurations in case of the ProSe service does not have explicit mapping rules). Otherwise, according to the SA2 answer, the ProSe service is not allowed to perform any PC5 operation:
< reply LS S2-2302087>
If there is not an explicit NR Tx profile mapping rule to the ProSe identifier and the “catch all” entry is absent, it means the ProSe service does not have a “5) Policy/parameters when NR PC5 is selected:” mapped to its ProSe identifier as specified in clause 5.1.3.1 of TS 23.304 and the "catch all" is absent so as mentioned above, the ProSe service will not be allowed to perform any PC5 operation.

The above should be reflected in stage-3 spec.

	
	

	Summary of change:
	1. Clarify that the UE is able to derive the ProSe NR frequencies, PC5 QoS parameters, and the NR Tx profile based on the mapping rules.
2. Add a NOTE in clause 5.2.4 to clarify that the default configuration is only for the ProSe services that do not have explicit configurations in the mapping rules containing the ProSe identifier

Backward compatibility analysis:
The change is NOT backward compatible. 
The calrification in UE side is backward compatible because it just clarifies the UE behavior in UE side. But the clarification for adding default configuration is NOT backward compatible.

Legacy UE side:
A legacy UE would treat the last mapping rule as a common mapping rule. Since the ProSe identifier is coded as default ProSe identifier, so the legacy UE cannot match this default entry, and hence the UE is not able to perform any ProSe operation for the ProSe services that do not have explicit mapping rules in this case.

Legacy network side:
A legacy network would treat the last mapping rule as a common mapping rule and send it to UE. Since the UE knows the ProSe identifier of the last mapping rule is not coded as default ProSe identifier, the UE will believe the network doesn’t have the default mapping rule, so it causes no backward issue in this case. The UE is not able to perform any ProSe operation for the ProSe services that do not have explicit mapping rules in this case.


	
	

	Consequences if not approved:
	Misalignment with stage-2 requirements, and hence the UE would have no default parameters to use for ProSe services that do not have explicit mapping rules.
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	Other comments:
	The CR for coding is submitted at the same time (see C1-230509).

	
	

	This CR's revision history:
	-In rev1: 
1. Changes in 7.3.2.1.2 is removed since "if available" is for upper layer request and not for PC5 QoS parameter. 
2. The backward analysis is updated to NOT backward compatible. 
3. The NOTE 4 in 5.2.4 is removed since it actually causes no UE impact from ProSe layer perspective in TS 24.554. 
4. The NOTE in C1-230700 is merged into NOTE 3.
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* * * First Change * * * *
[bookmark: _Toc123634532]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)	void;
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.
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][bookmark: _Hlk128475328]NOTE 3:	Each mapping rule above can include a default configuration entry with the lowest priority for the ProSe services that do not have explicit configurations in the mapping rules as specified in clause 5.2.4 (see 3GPP TS 24.555 [17]).
* * * Next Change * * * *
[bookmark: _Toc123634711][bookmark: _Toc45282266][bookmark: _Toc45882652][bookmark: _Toc51951202][bookmark: _Toc59208958][bookmark: _Toc68196287][bookmark: _Toc123634757][bookmark: _Toc59209236][bookmark: _Toc59208965][bookmark: _Toc51951209][bookmark: _Toc45882659][bookmark: _Toc45282273][bookmark: _Toc34404428][bookmark: _Toc34388657][bookmark: _Toc123634790]7.1	Overview
This clause describes the procedures at the UE and between UEs, for 5G ProSe direct communication over PC5.
The UE shall support requirements for securing 5G ProSe direct communication over PC5.
To perform the 5G ProSe direct communication over PC5, the UE shall be configured with the corresponding configurations as specified in clause 5.2.4. If a UE cannot derive any of the necessary configurations (e.g. NR Tx profile, ProSe NR frequencies, PC5 QoS parameters) according to the mapping rules for the ProSe identifier of a ProSe service (see 3GPP TS 24.555 [17]), then the ProSe service is not allowed to perform any operation as specified in clause 7.
The PC5 interface is selected based on the ProSe application to path preference mapping rules as specified in clause 5.2.4 before 5G ProSe direct communication.
For unicast mode 5G ProSe direct communication, the following data unit types are supported: IPv4, IPv6, Ethernet and Unstructured.
For broadcast and groupcast mode 5G ProSe communication, the following data unit types are supported: IPv4, IPv6, Ethernet, Unstructured and Address Resolution Protocol (see RFC 826 [32]).
5G ProSe direct communication over NR-PC5 supports broadcast mode, groupcast mode and unicast mode. If the upper layer of the UE indicates the mode of communication, the UE shall set the mode of communication based on the request of the upper layer. Otherwise, the UE shall set the mode of communication based on the mapping rules between the 5G ProSe identifiers and the default mode of communication defined in clause 5.2.4.
NOTE:	Further details about whether broadcast, unicast or groupcast can be used over PC5 are described in 3GPP TS 23.304 [3] clause 5.3.
[bookmark: OLE_LINK4][bookmark: OLE_LINK1]The UE may use the PC5 DRX mechanism to perform 5G ProSe direct communication over PC5 interface for broadcast mode and groupcast mode when the UE is not served by NG-RAN as specified in clause 5.2.4. For transmitting and receiving direct communication request messages (i.e. the PROSE DIRECT LINK ESTABLISHMENT REQUEST message), the default PC5 DRX configuration is used (see 3GPP TS 38.300 [21]).
* * * Next Change * * * *
7.2.7	PC5 QoS flow establishment over 5G ProSe direct link
In order to establish a PC5 QoS flow establishment over 5G ProSe direct link, the UE shall derive the PC5 QoS parameters based on the ProSe application requirements provided by the upper layers (if available) and the ProSe identifier(s) according to the PC5 QoS mapping rules defined in clause 5.2.4. The UE shall create the PC5 QoS flow(s) based on the derived PC5 QoS parameters. For each PC5 QoS flow to be created, the UE shall perform the following operations:
a)	self-assign a PQFI;
b)	create a PC5 QoS flow context, which contains:
1)	the PQFI;
2)	the ProSe identifier(s); and
3)	the derived PC5 QoS parameters;
c)	create a new PC5 QoS rule which contains:
1)	a PC5 QoS rule identifier;
2)	the PQFI;
3)	a set of packet filters; and
4)	a precedence value; and
d)	pass the following parameters to the lower layers:
1)	the PQFI;
2)	the PC5 QoS parameters;
3)	the PC5 link identifier; and
4)	optionally, the source and destination layer-2 IDs.
Three types of packet filters are supported for unicast mode 5G ProSe direct communication over PC5, i.e., the ProSe IP packet filter set, the ProSe packet filter set and the ProSe Ethernet packet filter set. A PC5 QoS Rule contains one of the following:
a)	the ProSe IP packet filter set;
b)	the ProSe packet filter set; or
c)	the ProSe Ethernet packet filter set.
The ProSe IP packet filter set is defined as content of the packet filter contents field specified in 3GPP TS 24.501 [11] figure 9.11.4.13.4 and table 9.11.4.13.1.
The ProSe packet filter set shall support packet filters based on at least any combination of:
a)	ProSe identifier;
b)	the source layer-2 ID and the destination layer-2 ID; and
c)	application layer ID (e.g., Station ID).
The ProSe Ethernet packet filter set is defined as content of the Ethernet packet filter set as specified in 3GPP TS 24.501 [11] figure 9.11.4.13.4 and table 9.11.4.13.1.
Each PC5 QoS rule additionally contains the ProSe identifier(s) when the ProSe identifier is not included in the PC5 packet filter set.
The UE shall also pass the one or more ProSe NR frequencies associated with the ProSe identifier of the ProSe application and the communication mode which is set to unicast mode for the ProSe identifier to the lower layers based on the ProSe identifier to ProSe NR frequency mapping rules for 5G ProSe communication over PC5 as specified in clause 5.2.4., if:
a)	the UE is configured with ProSe identifier to ProSe NR frequency mapping rules for 5G ProSe communication over PC5 as specified in clause 5.2.4; and
b)	there is one or more ProSe NR frequency associated with the ProSe identifier of the ProSe application in the current geographical area.
If the 5G ProSe direct link is for direct communication between the 5G ProSe remote UE and the 5G ProSe UE-to-network relay UE, PC5 QoS flow establishment over the 5G ProSe direct link is performed as specified in clause 8.2.6.
* * * Next Change * * * *
[bookmark: _Toc34388656][bookmark: _Toc34404427][bookmark: _Toc45282272][bookmark: _Toc45882658][bookmark: _Toc51951208][bookmark: _Toc59208964][bookmark: _Toc59209235][bookmark: _Toc123634789]7.3.2.1.1	Broadcast mode 5G ProSe communication over PC5 triggered by upper layers
When the UE is requested by upper layers to send data unit(s) of a ProSe application identified by a ProSe identifier using 5G ProSe communication over PC5, the request from the upper layers includes:
a)	the data unit(s) of the ProSe application;
b)	the ProSe identifier of the ProSe application for the data unit(s);
c)	the type of data in the data unit(s) (i.e., IP, Ethernet, Address Resolution Protocol, or Unstructured);
d)	optionally the communication mode which is set to broadcast mode; and
e)	optionally the 5G ProSe application requirements (e.g., priority requirement, reliability requirement, delay requirement).
Upon a request from upper layers to send data unit(s) of a ProSe application identified by a ProSe identifier using 5G ProSe communication over PC5, if:
a)	the UE is configured with ProSe identifier to ProSe NR frequency mapping rules for 5G ProSe communication over PC5 as specified in clause 5.2.4; and
b)	there are one or more ProSe NR frequencies associated with the ProSe identifier of the ProSe application for the data unit(s) in the current geographical area,
then the UE passes the one or more ProSe NR frequencies associated with the ProSe identifier based on the ProSe identifier to ProSe NR frequency mapping rules for 5G ProSe communication over PC5 as specified in clause 5.2.4 of the ProSe application and the communication mode which is set to broadcast mode for the data unit(s) to the lower layers.
Upon a request from upper layers to send data unit(s) of a ProSe application identified by a ProSe identifier using 5G ProSe communication over PC5, the UE determines the NR Tx profiles based  on the list of ProSe identifiers to NR Tx profiles for broadcast and groupcast mapping rules as specified in clause 5.2.4 and passes the NR Tx profiles to the lower layers as specified in clause 7.3.2.2. Additionally, when the UE is not served by NG-RAN, the UE also passes the configured PC5 DRX configuration as specified in clause 5.2.4 to the lower layers.
[bookmark: OLE_LINK8]The UE shall maintain a list of ProSe services the UE is interested in, including the ProSe services in use, the ProSe services that the UE is interested for transmission or both, for each destination layer-2 ID. The ProSe services are identified by the ProSe identifiers.
NOTE:	How the UE maintains the list of ProSe services the UE is interested in is left to UE implementation.
Then, if:
a)	the following conditions are met:
1)	the UE is served by NG-RAN for 5G ProSe communication;
2)	the UE intends to use the radio resources (i.e., carrier frequency) provided by a serving cell;
3)	the registered PLMN is in the list of PLMNs in which the UE is authorized to use 5G ProSe communication over PC5 when the UE is served by NG-RAN for 5G ProSe communication over PC5 as specified in clause 5.2.4; and
4)	the ProSe identifier of the ProSe application is included in the list of ProSe applications authorized for 5G ProSe communication over PC5 as specified in clause 5.2.4; or
b)	the following conditions are met:
1)	the UE is:
i)	not served by NG-RAN for 5G ProSe communication over PC5;
ii)	in limited service state as specified in 3GPP TS 23.122 [14], if the reason for the UE being in limited service state is one of the following:
A)	the UE is unable to find a suitable cell in the selected PLMN as specified in 3GPP TS 38.304 [15];
B)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #11 "PLMN not allowed" as specified in 3GPP TS 24.501 [11]; or
C)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #7 "5GS services not allowed" as specified in 3GPP TS 24.501 [11]; or
iii)	in limited service state as specified in 3GPP TS 23.122 [14] for reasons other than A), B) or C) above and located in a geographical area for which the UE is provisioned with "non-operator managed" radio parameters as specified in clause 5.2.4;
2)	the UE is authorized to use 5G ProSe communication over PC5 when the UE is not served by NG-RAN for 5G ProSe communication as specified in clause 5.2.4; and
3)	the ProSe identifier of the ProSe application is included in the list of ProSe applications authorized for 5G ProSe communication over PC5 as specified in clause 5.2.4;
then the UE shall proceed as specified in clause 7.3.2.1.2, else the UE shall not perform transmission of 5G ProSe communication over PC5.
* * * Next Change * * * *
[bookmark: _Toc59209237][bookmark: _Toc59208966][bookmark: _Toc51951210][bookmark: _Toc45882660][bookmark: _Toc45282274][bookmark: _Toc123634791]7.3.2.2	Transmission
The UE shall include the data unit(s) in a protocol data unit with the following parameters:
a)	a layer-3 protocol data unit type (see 3GPP TS 38.323 [16]) set to:
1)	IP, if the data unit(s) contains IP data;
2)	Ethernet, if the data unit(s) contains Ethernet data;
3)	Address Resolution Protocol, if the data unit(s) contains Address Resolution Protocol data; or
4)	Unstructured, if the data unit(s) contains Unstructured data;
b)	the source layer-2 ID set to the layer-2 ID self-assigned by the UE for 5G ProSe communication over PC5 as specified in clause 7.3.2.1.2;
c)	the destination layer-2 ID set to the destination layer-2 ID associated with the ProSe identifier of the ProSe application in this list of ProSe applications authorized for 5G ProSe communication over PC5 as specified in clause 5.2.4;
d)	if the data unit(s) contains IP data, the source IP address set to the source IP address allocated to the UE as specified in clause 7.3.4;
NOTE:	How to set the destination IP address is left to UE implementation.
e)	the PQFI set to the value corresponding to the PC5 QoS rules as specified in clause 7.3.2.1, and
f)	if the UE is configured with ProSe identifiers to NR Tx profiles for broadcast and groupcast mapping rules for 5G ProSe direct communication over PC5 as specified in clause 5.2.4, the NR Tx profile based on the ProSe identifiers to NR Tx profiles for broadcast and groupcast mapping rulesassociated with the ProSe identifier as specified in clause 5.2.4. If the list of ProSe services the UE is interested in for the destination layer-2 ID changes, the UE shall provide all the NR Tx profiles for the ProSe identifier(s) in the list of ProSe services the UE is interested in for the destination layer-2 ID to the lower layers,
then UE shall request radio resources for 5G ProSe communication over PC5 as specified in 3GPP TS 38.300 [21] and pass the data unit(s) on the PC5 QoS Flow identified by the PQFI to lower layers for transmission. The PC5 QoS Rules corresponding to the PQFIs map the data unit(s) with the same ProSe identifier and with the same PC5 QoS parameters to the same PC5 QoS Flow and apply PQFI to the data unit(s).
If the UE is camped on a serving cell indicating that 5G ProSe communication over PC5 is supported by the network, but not broadcasting any carrier frequencies and radio resources for 5G ProSe communication over PC5 as specified in 3GPP TS 38.331 [13], the UE shall request radio resources for 5G ProSe communication over PC5 as specified in 3GPP TS 24.501 [11].
* * * Next Change * * * *
[bookmark: _Toc59209240][bookmark: _Toc59208969][bookmark: _Toc51951213][bookmark: _Toc45882663][bookmark: _Toc45282277][bookmark: _Toc34404432][bookmark: _Toc34388661][bookmark: _Toc123634794]7.3.3	Reception of broadcast mode 5G ProSe communication over PC5
The UE may be configured by upper layers with one or more destination layer-2 ID(s) for reception of data unit(s) over PC5.
The UE shall maintain a list of ProSe services the UE is interested in, including the ProSe services in use, ProSe services that the UE is interested for reception or both, for each destination layer-2 ID. The ProSe services are identified by the ProSe identifiers.
[bookmark: _Hlk119482706]NOTE 1:	How the UE maintains the list of ProSe services it is interested in is left to UE implementation.
The receiving UE shall determine the PC5 QoS parameters for this broadcast ProSe service in the same way described in clause 7.3.2.1.2 and shall determine the NR Tx profile as described in clause 5.2.4, and shall provide the PC5 QoS parameters, the NR Tx profile if available and the destination layer-2 ID(s) to lower layers. If the list of ProSe services the UE is interested in for the destination layer-2 ID changes, the receiving UE shall update the lower layers for the NR Tx Profiles information by providing all the NR Tx profiles for the ProSe identifier(s) in the list of ProSe services the UE is interested in for the destination layer-2 ID to the lower layers.
For each received protocol data unit over PC5, the receiving UE shall check if the destination layer-2 ID of the received protocol data unit matches one of the configured destination layer-2 IDs. If yes, the UE shall then check whether the protocol data unit type as defined 3GPP TS 38.323 [16] provided by the lower layers for the received packet is set to IP, Ethernet, Address Resolution Protocol or Unstructured and pass the protocol data unit to the corresponding upper layer entity.
NOTE 2:	When the PC5 DRX operation is needed based on the provided NR Tx profile if any, the lower layers use PC5 QoS parameters and the destination layer-2 ID(s) to determine the PC5 DRX parameter values (see 3GPP TS 38.300 [21]) for reception operation over PC5 reference point.
* * * End of Changes * * * *

