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Abstract
In TS 36.300, it is defined that EUTRAN supports two types of MBMS transmissions; single-cell transmission and multi-cell transmission. The same principle can also be applied to Home eNodeB. However, there has been no requirement for TV Service specified in TS 22.220.. This document is proposed to initiate discussion on TV service in home environment, and to produce relevant requirements for Home NodeB/eNodeB.

1. Introduction
Following figure 1 illustrates an example of TV service deployment in home environment. In this figure, it is assumed 3GPP operator provides TV and Radio service using broadband access network, such as Ethernet, DSL or Cable. The content stream may be delivered using unicast IP packets or multicast packets, however in this document, we focus only on the case where multicast IP packet is used for stream delivery.
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Figure 1  MBMS Service Deployment in Home Environment

In the configuration above, maximum bandwidth for home TV service is limited by capacity of the broadband access link. Since only a few streams can be delivered simultaneously via the access link, when the user changes TV or Radio channel, multicast bearer must be torn down, and new bearer is established. According to requirement for Television service specified in TS 22.246, this channel change must be completed in 2 seconds of period. 
Assuming that TV Service is provided in the Home eNodeB, users may want to enjoy 3GPP TV service using large TV screen or Hi-Fi audio rather than small cellular phone. In this case, at least following two requirements need to be supported in Home eNodeB.

1) Home NodeB/eNodeB shall support legacy audio/video interfaces (e.g RCA, DVI, cable)
2) Home NodeB/eNodeB shall support high-bandwidth home audio/video device (e.g HDTV)
These requirements may not be essential features in current scope of Home eNodeB, however the impact to service market will be significant. Following two use cases illustrate the implication of this service to 3GPP operators.
2. Use Cases
Case 1

A user is listening TV or audio streaming music using his handheld device. When he comes back home where a Home NodeB/eNodeB is installed, he places the device on a docking station and continue listening the music using high-quality amplifier and large speakers. The user may stay at home and enjoy music for relatively long period of time. 
In this use case 1, 3GPP TV service of macro cell is stretched to Home eNodeB. The encoding rate of music stream may need to be increased for home users. As a result, the user may enjoy better radio reception and high-quality audio service even in deep inside the house. When there is no TV service user exist in outdoor cell, NodeB of the outdoor cell may stop TV or audio stream transmission, thus saves radio resources.
Case 2

A 3GPP operator services SD/HDTV for Home eNodeB users. The Home eNodeB, in effect, works as fixed broadband IPTV settop box in this case. Note that Home NodeB/eNodeB need to support standard audio/video interfaces (e.g RCA, DVI or TV cable) for legacy TV connection. The TV stream is terminated at the Home eNodeB and decoded, transmitted via the legacy AV interfaces. Users may watch standard quality TV or HDTV as well as mobile TV contents serviced by 3GPP operator. From user's perspective there is no difference in mobile TV contents and SD/HDTV contents except the video quality. Users change TV channels using remote controller. 
3. Proposal
Based on discussions of the above two use cases, we propose to include following new section in TS 22.220 Home NodeB/eNodeB. 

--------------------------- Start of Change -------------------------------------------------------------
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6.4.n
Television Service 

It shall be possible to support Television services for CSG.

If Television service is supported, it 
shall be possible for an operator to configure the Television service so that the typical switching time between different content streams, from the end user's perspective, does not exceed 2 seconds.
--------------------- End of Change -----------------------------------------------------------------------------------
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