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1. [bookmark: _Toc504713888]Introduction
The PDU Set Size (PSSize) is calculated at the RTP packet source based on the local IP address type (i.e., IPv4 or IPv6). There may be NAT64 or NAT46 between the source and the UPF and may cause a mismatch between the local IP address type and the public IP address type. As a result, the actual PSSize at the UPF may be different from the PSSize computed by the source and carried in the RTP header extension. The UPF needs to know the local IP address type to adjust the PSSize. 
There are two approaches to resolving the mismatch issue. The first approach is to revise the RTP header extension for PDU Set marking [1] to include the local IP address type. The second approach is to let the AF signal the local IP address type to the UPF. However, in our view, as explained in clause 4, this is a feature/issue that we think we should discuss in Rel-19. These approaches are some of the potential solutions that we are considering discussing in Rel-19. Revising RTP header extension for PDU Set marking.
1. Revising RTP header extension for PDU Set marking
The current PDU Set information is carried in an RTP header extension [1]. It includes the following 6 fields: End PDU of the PDU Set, End of Data Burst, PDU Set Importance, PDU Set Sequence Number, PDU Sequence Number within a PDU Set, PDU Set Size (PSSize). For Rel-18, the RTP header extension is visible to the UPF. The source of a PDU set can add an additional field, local IP address type, to the existing RTP packet header extension “RTP header extension for PDU Set marking” to indicate the type of the IP address based on which the PSSize is calculated. The local address type may be IPv4 or IPv6. 
We propose to add the local IP address type to the RTP header extension for PDU Set marking. This looks very inefficient because the information will be sent in every PDU of a PDU Set. However, the required number of bits is small – 1 bit (to differentiate between IPv4 and IPv6) – and this can be absorbed by another field by shortening the latter by 1 bit. For example, if the number of PDUs is added as a field to the RTP header extension for PDU Set marking in Rel-19,  the field may take 16 bits (8 bits are too few and 24 bits are too many). 16 bits may be still more than enough. We could reduce the number of bits by 1 and use the 1 bit for the local IP address signaling.
In terms of the standardization process, this approach has the advantage of being to be done within 3GPP, without getting other standards organizations such as IETF involved in the second approach.
1. AF Signaling
In this approach, there are two problems to solve. First, how does the AF obtain the local IP address type? When an endpoint (e.g., the source) is outside the 5G system, its local IP address type information is not available to the AF. Second, how does the AF signal the local IP address type to the UPF? We discuss these two problems and propose solutions.  
2. Obtaining the local IP address type 
SDP signaling as described in RFC 8866 [2] carries the IP address information of the endpoints (i.e., source and destination). The local IP address information is not included in the signaling, although practical implementations may deviate from this. Two attributes “o=” and “c=” can carry IP address information (including the network type, the address type, and the connection address) that is necessary to establish a network connection, and hence the information is on the public IP address information when the session traverses a public network. The “o=” attribute also contains address information, including the network type, the address type, and the unicast address. The unicast address may be a fully qualified domain name or an IP address, and it is stated in RFC 8866 [2] that “the fully qualified domain name is the form that SHOULD be given unless this is unavailable, in which case a globally unique address MAY be substituted”. That is, the address information carried in the “o=” attribute should be public IP address information, although in practice sometimes the private/local IP address information is used instead.
When ICE [3] is used to assist the establishment of an RTP session, the private IP addresses may or may not be exchanged in the SDP signaling. Besides the “o=” attribute and the “c=” attribute, SDP signaling exchanges the candidate transport addresses (each consisting of an IP address and a port number). The “candidate” attribute includes a candidate type (“cand-type”) field, a connection address (“connection-address”) field, a related address (“rel-addr”) field and a related port (“rel-port”) field among other fields. In the case of STUN (cand-type = srflx, or prflx), the related address (“rel-addr”) field carries the private IP address of the STUN client. However, in the case of TURN (i.e., cand-type = relay), the related address (“rel-addr”) field carries the public IP address (i.e., the mapped address in the Allocate response) of the TRUN client.
Given the above discussion, the private IP address information may or may not be available with the current SDP signaling. We propose to introduce a new SDP attribute to convey the private IP address type.    
2. Signaling of the private/local IP address type information 
The signaling consists of both SDP signaling and UE-to-UPF signaling. 
Two scenarios are considered. In the first scenario, between the two endpoints, device A is a UE, and device B is a non-3GPP device (which may be an application server). An example call flow is shown in Figure 1, and the steps are explained below:
1. Device A sends an SDP offer to Device B.
2. Device B replies with an SDP answer, which carries Device B’s local IP address type.
3. Device A extracts Device B’s local IP address type and Device B’s public IP address information and sends the information to the AF, and the information is then forwarded to the PCF, SMF and UPF. Device B’s public IP address information may be in the form of the Device B’s public IP address, the IP 5-tuple, or the QoS flow identifier.
4. Device B sends a data packet from the PDU set.
5. The UPF adjusts the PSSize. It detects Device B’s data packet by the received Device B’s public IP address information and extracts the PSSize from the RTP header extension in the data packet. If there is a mismatch between Device B’s local IP address type and public IP address type, UPF adjusts the PSSize, and adds the adjusted PSSize to the GTP-U packet header. Otherwise, there is no adjustment and the UPF adds the extracted PSSize to the GTP-U packet header. 
6. The UPF sends the GTP-U packet (carrying the data packet) to the NG-RAN.
7. The NG-RAN extracts the PSSize and does resource allocation with the PSSize taken into account.
8. The NG-RAN sends the data packet over the air.             



Figure 1: call flow for signaling the local IP address information when one endpoint is a non-3GPP device.
In the second scenario, the two endpoints are in two different 5G networks. The procedure is similar to that in the first scenario, except that both the endpoints need to inform their respective UPFs about the local IP address type of the other endpoint. An example call flow is shown in Figure 2. For simplicity, the PCF and SMF are left out in the figure.  


Figure 2: call flow for signaling the local IP address information when the endpoints are in different 5G networks.
1. Further discussion on correcting the PSSize
The number of PDUs is important for the UPF to correct the PSSize, because each PDU results in 20 bytes of difference in packet size when NAT46/NAT64 occurs. However, IP packet fragmentation between the AS and the UPF may occur, and it alters the number of PDUs. Therefore, even if the number of PDUs is signaled from the AS to the UPF, the UPF may not have complete information to correct the PSSize. In our view, although there are solutions to the NAT46/NAT64 issue, there is no complete solution yet to the bigger problem of correcting the PSSize. The time remaining for Rel-18 is quite limited. Therefore, we propose to postpone the problem to Release 19. 
1. Proposals
We propose to discuss solutions to the general problem of correcting the PDU Set Size at the UPF in Release 19, with NAT46/NAT64 being one of the causes of the problem.
1. References
[1] 3GPP TS 26.522 V0.1.1, August 2023. 	 
[2] IETF RFC 8866, “SDP: Session Description Protocol”, 2021.
[3] IETF RFC 8839, “Session Description Protocol (SDP) Offer/Answer Procedures for Interactive Connectivity Establishment (ICE)”, 2021.
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