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1. Introduction 

In TR26.938 [1], several use cases about operator control of DASH are presented. In this paper, the GAP analysis between current EPC architecture and DASH use cases are provided. 
2. Analysis 
2.1. Use case 7.14.2.1 Analysis
In use case 7.14.2.1 of TR26.938 [1], it is mentioned that the operator is aware of cell congestion and communicates with the UE to decrease the bitrate of the video.  SA2 has started working on the user plane congestion awareness, so we assume that the HTTP proxy/cache is aware of congestion of cell in this paper. The question will become when the congestion of cell occurs, how does the HTTP proxy/cache mitigate the congestion? 
As mentioned in use case 7.10, the following three cases can happen:

-
The operator is able to read the MPD and knows how client will use the MPD in terms of issuing requests for specific Adaptation Sets, Representations, and so on;

-
The operator is able to read the MPD but does not know how client will use the MPD;

-
The operator does not have access to the MPD.

If the HTTP proxy/cache is able to read the MPD and knows how client will use the MPD, and the HTTP proxy/cache is aware of cell congestion, then the HTTP proxy/cache can tailor the MPD per current cell congestion info and operator policy, only the allowed adaption set/ representation info will be remained in the MPD, then the HTTP proxy/cache can push the tailor MPD down to the UE. The allowed adaption set/representation info refers to a lower bitrate of the video. When the UE requests segment within the tailored representation, the HTTP proxy/cache serves the segment per UE request. If the UE requests segment outside of tailored representation, the HTTP proxy/cache may return a segment close to the requested segment or error message.
If the HTTP proxy/cache is able to read the MPD but does not know how client will use the MPD, and the HTTP proxy/cache is aware of cell congestion, then the HTTP proxy/cache can behave the same way as previous case.
If the HTTP proxy/cache does not have access to the MPD and the HTTP proxy/cache is aware of cell congestion, and the segment request from the UE comes to the HTTP proxy/cache, the HTTP proxy/cache may return a different version of adaption set or presentation in order to downgrade the video quality and relief the cell congestion. 
If the cell is heavily congested, the HTTP proxy/cache can reject the HTTP request from the UE or delay the HTTP request for a while with the HTTP status code 503(service unavailable). 
As discussed above, the HTTP proxy/cache should have following functionality:
· Be aware of cell congestion
· Retrieve the MPD from the DASH server
· MPD update per cell congestion info and operator policy
· Update the tailored MPD info with the UE
· Cache adaption/representation/segment locally
· Select appropriate segment for the UE
· Admission control of HTTP request, including rejection the new coming HTTP request or delay of the new HTTP request for a certain time
If the DASH server locates inside of operator domain, the DASH server can have the similar functionality as HTTP proxy/cache. 
Other methods not performed by the HTTP proxy/cache may apply, but need further investigation.
2.2. Use case 7.14.2.2 Analysis
In the use case 7.14.2.2 ‘Operator control using mobile network subscription’, the premium user can still enjoy the better video quality in cell congestion case. As described in the previous case, the HTTP proxy/cache can’t differentiate premium user from ordinary user for streaming service without the subscription info. In current EPC architecture, the subscriber info is stored at the HSS. SPR also has subscriber info, and PCRF can retrieve the subscriber info via Sp interface from the SPR. Considering the HTTP proxy/cache acts as an application server, so the HTTP proxy/cache can interact with the PCRF via Rx interface and know whether a user is a premium user or not, then the HTTP proxy/cache can deliver the segment requested by a premium user’s and provide low quality segment to the ordinary user’s HTTP request. Moreover, the HTTP proxy/cache can interact with PCRF to decrease the ordinary user’s default EPS bearer bandwidth during cell congestion period. The PCRF can adjust ordinary user’s default EPS bearer bandwidth back to normal when the cell congestion is released.
In TS23.203, Application Function (AF) has been defined to communicate with PCRF for the PCC rule selection in order to support application QoS requirement. In TS26.247 Annex I, it is mentioned that the HTTP streaming server or HTTP proxy can act as Application Function. Based on the existing working result, The HTTP proxy/cache can appear as an AF and provide information to the PCRF for the purpose of operator control of DASH service. 
As discussed above, the HTTP proxy/cache should support following functionality:
· Interact with the PCRF for the verification of premium user for the DASH service
· Interact with the PCRF to update the EPS default bearer bandwidth for the DASH service
Other methods not performed by the HTTP proxy/cache may apply, but need further investigation.
2.3. Use case 7.14.2.3 Analysis
In the use case 7.14.2.3 “Operator management of DASH service over the radio network”, the operator needs to limit the aggregate bandwidth of video service over the air in order to give some space to other service or subscriber. It also assumes that “The network is able to evaluate, where possible, the appropriate bitrate to be used by DASH users over a 3GPP radio, based on radio conditions and user subscriptions.”  Beside of awareness of cell load info, this use case implies that the aggregate bandwidth of video service within a cell is limited or below a threshold, the RAN node should be able to throttle the aggregate bandwidth of video service. If all DASH traffic is carried over dedicated EPS bearer associated with MBR/GBR attribute, the PCRF may know the sum of aggregate bandwidth of the video within the cell, then the PCRF can perform admission control or QoS update procedure to allow other service or subscriber to be served by the cell. If DASH traffic is carried over EPS default bearer associated with APN-AMBR attribute, the DASH traffic mixes with other non-DASH traffic, how to calculate the sum of DASH traffic bandwidth among UEs within the cell will be a problem? The following issues should be investigated:
Identify the video traffic in the radio network
Determine the aggregate traffic of video service within the cell
Setting of the video traffic threshold in the cell
As discussed above, this use case requires the HTTP proxy/cache to interact with PCRF to throttle the DASH traffic over the air. The current EPC architecture can address partial use case here, and the PCC and EPC architecture part need to be enhanced to support the use case.
Other methods not performed by the HTTP proxy/cache may apply, but need further investigation.
2.4. Use case 7.15 Analysis
In the use case 7.15, the usage of HTTP proxy/cache cache is presented. It requires the HTTP proxy/cache has the caching function. However, how does the HTTP proxy/cache perform caching or which segment/representation is cached is totally implementation specific, it should be outside of 3GPP scope. When the HTTP proxy/cache doesn’t have the requested segment/representation, the HTTP proxy/cache is far from the original server and similar segment/representation content is cached locally, in order to improve the user’s DASH service experience, the HTTP proxy/cache can provide alternative segment/presentation close to the requested segment/presentation to the UE. 
As discussed above, this use case requires the HTTP proxy/cache to support local caching and rate adaption of segment/representation. 
3. Proposed HTTP proxy/cache Deployment Model
Proposed the deployment model of AF(HTTP proxy/cache) inside of operator network is depicted below.
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Figure 1: HTTP proxy/cache Deployment Model
The AF(HTTP proxy/cache) acts as an application server and connects to the PCRF via Rx interface. DASH server can locate inside of operator domain or outside of operator domain.  The DASH server-a is inside of operator domain and connects to the PCRF via Rx interface. The DASH server-b is outside of operator domain. IP interface is used between the HTTP proxy/cache and DASH server. The P-GW connects to HTTP proxy/cache and DASH server via SGi interface respectively. 
When the operator control of DASH service is supported at the AF (HTTP proxy/cache or DASH server) , some possible impact on Rx interface are listed below:
1. MPD update based the information exchange on Rx interface
2. Representation/Segment selection based on the information exchange on Rx interface
3. Admission control of DASH traffic based on the information exchange on Rx interface
The deployment of AF(HTTP proxy/cache) doesn’t impact the behaviour of DASH client in the UE, the AF(HTTP proxy/cache) will be transparent to the DASH client in the UE.
If the DASH traffic is carried over BE type EPS bearer, video traffic identification in the RAN and the throttle of video traffic in the RAN should be investigated.
4. Proposal
5. It is proposed to discuss and agree the text in clause 2 and incorporated them into sec7.14 and 7.15 respectively.
6. It is proposed to discuss and agree the text in clause 3 and incorporated them into a new sub section in 6.4.
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