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1. Introduction

As in current MBMS TS 25.346, it is said that there is only one Iu flow per RNC per MBMS service and the Iu flow can be mapped onto PtM or PtP channel. For PtM channel, the RNC can be SRNC or CRNC. For PtP mode, the RNC can only be SRNC. The Iu flow is established towards one RNC and is shared by all UEs in the coverage of the RNC. The establishment and release of Iu flow for MBMS is not easy to be determined only based on UE number in RNC, since there may be cases Iu flow is not needed even though there are UEs in the coverage of one RNC.

In the following part of this contribution, some scenarios are analyzed. Samsung wants to initiate the discussion on when to establish the Iu UP and when to release it.

2. Terminology

Necessary Iu UP: established with data transmission for ongoing session only when RNC needs PtM data transmission to the cells controlled by the RNC or when RNC needs PtP data transmission to any UE which has RRC connection with the RNC.

Redundant Iu UP: established with data transmission for ongoing session when there is service context in RNC while the criteria to establish “necessary Iu UP” is not met.

Suspended Iu UP: established without data transmission for ongoing session when there is service context in RNC while the criteria to establish “necessary Iu UP” is not met and the data transmission will be started when “Necessary Iu UP” criteria is met.

Prompt release: Iu UP is released when RNC has no need to provide PtM data transmission to the cells controlled by the RNC or to provide PtP data transmission to any UEs which has RRC connection with the RNC

Delay release: Iu UP is maintained without release and can be activated when “Necessary Iu UP” criteria is met or can be released when there is no service context in RNC.
Timer based release: Iu UP is supervised by a timer and will be released after the timer expires.

3. Scenarios

3.1 SRNC scenarios

[Figure 1] illustrates that RNC1 is the SRNC for UE1 and UE2 while RNC2 is DRNC for UE1.

For UE2, RNC1 should provide PtP or PtM mode transmission via its Iu from SGSN1 based on UE number in the cell co-locating with UE2. For UE1, RNC1 has to provide PtP mode data transmission since RNC2 doesn’t have enough UE number to justify PtM mode. So RNC1 should establish its “necessary Iu UP” at session start either for UE2 in PtP or PtM mode and/or for UE1 in PtP mode.
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Figure 1: SRNC scenario 1 at session start

[Figure 2] illustrates that RNC1 is the SRNC for UE1 while RNC2 is DRNC for UE1.

The only interested UE in RNC1 (UE1) can receive MBMS data in PtM mode via RNC2.

RNC1 has several possible methods regarding Iu UP establishment:

1) “Necessary Iu UP”: RNC1 won’t establish Iu UP at session start since the criteria for “necessary Iu UP” isn’t met.

2) “Redundant Iu UP”: RNC1 will establish Iu UP and receive data from SGSN at session start.

3) “Suspended Iu UP”: RNC1 will establish Iu UP at session start, however won’t receive data on it.
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Figure 2: SRNC scenario 2 at session start 

[Figure 3] illustrates RNC1 is the SRNC for UE1 and UE2 while RNC2 is DRNC for UE1 and UE2.

If UE2 in Figure 1 moves to another RNC (e.g. RNC2) as shown in Figure 3, and RNC2 has enough UE number to provide PtM mode to both UE1 and UE2,

RNC1 can handle Iu UP release in different ways:

1) “Prompt release”: Iu UP can be released promptly.

2) “Delay release”: Iu UP is maintained without data transmission, which can be resumed when criteria for “Necessary Iu UP” is fulfilled or released if e.g. UE1 and UE2 leave the MBMS multicast group.

3) “Timer based release”: RNC1 will set a timer for the Iu UP, which will be released when the timer expires.
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Figure 3: SRNC scenario 3 when mobility

3.2 CRNC scenarios

We will focus on the CRNC role only here in order not to mix SRNC and CRNC.

[Figure 2] shows RNC2 is the CRNC for UE1. “Necessary Iu UP” will be established between RNC2 and SGSN1 if RNC2 has enough UE number to justify PtM transmission at session start.

[Figure 4] illustrates that RNC1 is the SRNC for UE1 and UE2 while RNC2 is DRNC for UE1.

If RNC2 doesn’t have enough UE number to justify PtM data transmission at session start, it can 1) establish “necessary Iu UP” when the criteria for “necessary Iu UP” is fulfilled; 2) establish “redundant Iu UP” at session start and receive data on it; 3) establish “suspended Iu UP” and activates it when criteria for “necessary Iu UP” is fulfilled.

The similar scenario as above takes place when one PMM_CONNECTED UE moves to RNC2 and the UE is the first UE in RNC2 during service ongoing.
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Figure 4:CRNC scenario 1 at session start or when mobility

[Figure 5] illustrates RNC1 is the SRNC for UE1 and UE2 while RNC2 is DRNC for UE1 and UE2.

When there is PtM to PtP channel type switching in RNC2 and all UEs such as UE1 and UE2 should receive MBMS data on PtP channel.

RNC2 may 1) “prompt release” the Iu UP; 2) maintain the Iu UP without data transmission and activate it when the criteria for “necessary Iu UP” is fulfilled or release it when UE1 and UE2 moves out RNC2 [delay release]; 3) set a timer for the Iu UP and release it when timer expires [timer based release].


[image: image5.wmf] SGSN1

RNC1

  UE1

RNC2

  UE2

PTP mode

Released?


Figure 5: CRNC scenario 2 when PtM to PtP switching

4 Discussion

In the above scenarios, we give some possible solutions for Iu UP establishment and release in SRNC and CRNC. How to make Iu UP work in a more optimization way, Samsung thinks the following aspects should be taken into account.

a1) Efficiency of resource utilization

Iu UP between RNC and SGSN for MBMS is GTP-U/UDP. From the resource efficiency point of view, there is no resource to waste except for GTP Tunnel Endpoint Identifier. Considering the number of GTP tunnel between RNC and SGSN and the length of GTP TEID (16 bits), resource won’t be a major problem.

a2) Processing load in RNC

If GTP-U is maintained and data transmission is continued even when there is no need to send data from SGSN to RNC, RNC will have to process the received data up to GTP level. It will give extra burden on RNC processing load and also the unnecessary data transmission may cause network congestion even if the chance is not big.

a3) Delay to re-establish Iu UP

For MBMS Iu UP establishment, exchanged signaling between RNC and SGSN hasn’t been decided yet. However it foresees at least a request/response procedure on oriented connection is needed to establish the Iu UP without saying the Iu UP initialization if support mode of Iu UP is needed. The delay to re-establish Iu UP may be not very long, however it still causes data loss taking the data rate of MBMS service into account.

a4) Ping-pong effect

Due to UE mobility and the possibility of PtM and PtP channel switching, ping-pong effect for MBMS is apparently more outstanding than that for dedicated PtP service. This ping-pong effect may accordingly cause frequent Iu UP release and establishment both in SRNC and CRNC. It is not desirable for MBMS service provision.

Comparison of possible moment for Iu UP establishment and release is given in Table 1 and Table 2.

Table 1: Comparison of possible moments for Iu UP establishment

	Iu UP establish moment
	a1)
	a2)
	a3)
	a4)

	Necessary Iu UP
	Better
	Normal.
	Long
	Yes

	Redundant Iu UP
	Bad
	Extra
	No
	No

	Suspended Iu UP
	Bad
	Normal
	Short
	No


Table 2: Comparison of possible moments for Iu UP release
	Iu UP release moment
	a1)
	a2)
	a3)
	a4)

	Prompt Release
	Best
	No
	Long
	More

	Timer based Release
	Better
	Some
	Long or no
	Less

	Delay release
	Bad
	No
	Short
	No


5 Conclusion
From the above comparison between different solutions, we can see some benefits to establish “suspended Iu UP” and “delay release” Iu UP to suit the characteristic of MBMS service provision. Before we touch the detailed solution, Samsung would like to propose the following requirements for Iu UP during service ongoing to be approved:

· Requirements of Iu User Plane for MBMS 

· Iu UP between SGSN and RNC shall be established between SGSN and RNC if RNC has MBMS service context after session starts.

· Iu UP between SGSN and RNC shall be released between SGSN and RNC after session stops or when the MBMS service context in RNC is removed.

· Data transmission on Iu UP between SGSN and RNC can be suspended by RNC when RNC has no PtM data transmission to cells controlled by the RNC and no PtP data transmission to any UE which has RRC connection with the RNC.
· Data transmission on Iu UP can be resumed when RNC needs any PtM data transmission to cells controlled by the RNC or any PtP data transmission to any UE which has RRC connection with the RNC.
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