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1.
Introduction

This paper discusses the design of the UE state for MBMS reception in LTE, and compares the states to the non-MBMS states in LTE.

2.
UE state model
2.1
Non-MBMS State model

The following state model is assumed for non-MBMS:
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Figure 1 Current UE state model for LTE

Figure 1 provides an overview of the state model for LTE. The RRC_Connected/PMM_Idle state is seen as a transient state, and therefore may not be tested as fully as the other two states.

2.2
MBMS State model

It is assumed that there are three main proposals for the MBMS reception state, and these are described as follows:

MBMS Reception State A – This MBMS reception state is where the UE is receiving an MBMS service on a carrier dedicated for MBMS. In this state it is assumed that no uplink channel is present. Both PTM-MC and PTM-SC RBs are supported are supported in this solution.

MBMS Reception State B – This MBMS reception state is where the UE is receiving an MBMS service on a shared carrier. In this solution it is assumed that the UE expresses interest in the reception of an MBMS service based on signalling or an indication on a shared uplink channel, and that if feedback is used this is also expressed on a shared uplink channel, without the UEs identity being known by the eNodeB. Both PTM-MC and PTM-SC RBs are supported in this solution.

MBMS Reception State C – This MBMS reception state is where the UE is receiving an MBMS service on a shared carrier. In this solution it is assumed that the UE mobility is known at the cell level, and that the network is aware of which service the UE is receiving. PTM-MC, PTM-SC and PTP RBs are supported in this solution. 

In MBMS Reception State C the S1 interface is not established for MBMS reception and therefore the UE stays in LTE_IDLE state when only receiving MBMS. This is proposed to align as much as possible the UE state when receiving MBMS from PTM-SC and the PTP RBs, and to avoid unnecessary load in the MME. Taking MBMS reception in LTE_IDLE as the assumption, the UE has not verified the integrity of the eNodeB and network the UE-based mobility should be relied upon.
The following table illustrates the traits of the UE states for non-MBMS and MBMS:

	
	RRC_Idle
State/PMM Idle
	RRC Connected /PMM Idle
	RRC Connected
State/PMM Connected
	MBMS Reception State A 
	MBMS Reception State B
	MBMS Reception State C

	Mobility
	Reselection
	Reselection
	Handover
	Reselection
	Reselection
	Reselection

	C-RNTI Allocated
	No
	Yes
	Yes
	No
	No
	Yes

	Paging Area
	TA
	Cell
	Cell
	TA
	TA
	Cell

	Paging/Scheduling ID
	P-TMSI
	C-RNTI
	C-RNTI
	P-TMSI
	P-TMSI
	C-RNTI

	RAN Security
	No
	No
	Yes
	No
	No
	No

	S1 connection
	No
	No
	Yes
	No
	No
	No

	Measurement Control
	No
	Yes
	Yes
	No
	Possibly
	Yes

	UE context stored in RAN
	No
	Partly
	Yes
	No
	No
	Partly

	Carrier Type
	
	
	
	Dedicated
	Shared
	Shared

	Uplink Feedback
	
	
	
	None
	Shared
	Dedicated

	MBMS Mode supported
	
	
	
	MBMS Broadcast
	MBMS Enhanced Broadcast
	MBMS Enhanced Broadcast

	RBs supported
	
	
	
	PTM-MC / PTM-SC
	PTM-MC / PTM-SC
	PTM-MC / PTM-SC / PTP


Table 1: Illustration of characteristics of the different UE states
As can be seen in the Table 1, MBMS Reception State B most closely maps to the RRC_Idle/PMM_IDLE state, whereas MBMS Solution A seems identical to the RRC Connected/PMM Idle state.

When trying to describe the state model for MBMS reception, MBMS Reception State A and B ideally should be independent of the state model in Figure 1, however some proposals require the network to be aware of which MBMS services the UE is receiving, such that the scheduling of the Unicast falls within the UE capabilities. There could be benefits for MBMS Reception State C to have some dependencies, however this state too could be independent from the unicast state model in the final design.
MBMS Reception State C would look like Figure 1, with the RRC_Connected/PMM_IDLE state being used for MBMS reception of the PTP and possibly the PTM RBs. 
3.
Summary
This contribution has provided an overview of the main solutions for MBMS reception in LTE/SAE. It is suggested that the three solutions be discussed.

It is suggested that the final decision of whether to adopt MBMS Reception State B or State C for the reception of MBMS Enhanced Broadcast is dependent on the requirement for the PTP RB. 
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