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1 Problem Statement and Objectives
The growth of multimedia services, including streaming and conversational services, is one of the key drivers of the evolution to new mobile broadband technologies and standards. With such high consumer demand for multimedia services coupled with developments in media compression and wireless network infrastructures, it is of interest to enhance the multimedia service capabilities of future cellular and mobile broadband systems and deliver high quality of experience (QoE) to the consumers ensuring ubiquitous access to video content and services from any location, at any time, with any device and technology. To enable delivery of multimedia content with high QoE in a ubiquitous fashion, it is important to support interworking between different networks and provide media handling procedures and session management protocols optimized for interworking scenarios. 
Motivated by these goals, this discussion paper focuses on packet-switched streaming (PSS) services [1] and IMS-based PSS and MBMS (IMS_PSS_MBMS) services [2] in interworking scenarios, requiring delivery of multimedia content over multiple networks. More specifically, our emphasis here is on a specific interworking use case for 3GPP PSS and IMS-based PSS and MBMS services, where PSS or IMS_PSS_MBMS UE devices may also locally serve as a client hotspot for multimedia applications delivered over digital wireline or wireless connections to other non-3GPP devices (e.g., TV, monitor, etc.). 
Further optimizations on the media handling and session management protocols and procedures addressed in TS 26.234 and TS 26.237 for PSS and IMS_PSS_MBMS services can be enabled to provide better multimedia delivery and enhanced QoE for such interworking scenarios. For instance, if the capability description for one or more non-3GPP peripherals is available at the 3GPP UE device, this information may be shared with the network and exploited for enhancing media adaptation, session negotiation or management mechanisms over the 3GPP network towards delivering better QoE to the 3GPP client. 
It is important to clarify that the proposed interworking optimization is only limited to introducing new signalling and session management capabilities between the UE and 3GPP network, with no specification requirements for the P2P interface between the UE and non-3GPP peripherals. The goal here is to utilize any UE “awareness” of the local peripheral connectivity and relevant side information into the multimedia delivery optimizations so that this awareness can be exploited for enhancing the management of PSS and IMS_PSS_MBMS multimedia sessions over the 3GPP network in order to help deliver better QoE to the 3GPP client.

2 Use Case: Remote Display
For the multimedia services enabled by PSS and IMS-based PSS and MBMS specifications, the 3GPP UE device in many cases may not be the destination device in which media rendering and presentation to the client user occurs. Instead, the client may wish to project the multimedia content from its 3GPP UE device to a non-3GPP remote display device (e.g., TV, monitor, etc.) for better viewing experience. The non-3GPP remote display may be linked to the 3GPP UE device through wireline or wireless connectivity, e.g., through an HDMI cable, peer-to-peer WiFi connectivity or 60 GHz WPAN connectivity, etc. Accordingly, the 3GPP UE device essentially serves as a client hotspot for multimedia applications to deliver multimedia content to one or more non-3GPP remote display devices. 
An example technology of particular interest in this regard is wireless display standardized by WFA in the WiFi Display specification [3], an interoperable mechanism to discover, pair, connect and render multimedia content streamed from a Wi-Fi Display source device  (i.e., 3GPP UE) to a Wi-Fi Display sink device (i.e., non-3GPP remote display). 3GPP PSS clients supporting WiFi Display would rely on local peer-to-peer (P2P) wireless connectivity over a WLAN or WPAN-based air interface (e.g., WiFi P2P, 60 GHz technology, etc.) to provide the capability of streaming video,  audio and windowed text and graphics to a remote display panel. 
Figure 1 depicts a packet-switched streaming service (PSS) from a PSS server to a 3GPP client with a 3GPP-enabled netbook UE device, who then wishes to project the video onto his/her TV screen (a non-3GPP device) using WiFi Display over a local P2P wireless connection. Interworking optimizations for PSS may help deliver better QoE to the 3GPP client. For example, if the capability description for one or more remote display devices is available at the 3GPP UE device, this information may be shared with the PSS server (and other relevant network entities) and exploited for enhancing media adaptation, session negotiation or management mechanisms over the 3GPP network towards delivering better QoE to the 3GPP client. 
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Figure 1 – Use Case for PSS Interworking
Similar remote display use cases can also be derived for enhancing the media handling and session management protocols and procedures over IMS-based PSS and MBMS services.
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