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1. Background

At the recent 3GPP workshop on MBMS held in London on 6-7/5/02, at least two architectural aspects were identified that do not appear to be documented in the current version of TR 23.846 0.5.0. These 2 points are:

a)
The CRNC (rather than the SRNC) is the node that can see how many multicast group members there are in a cell; and 

b)
The CRNC knows the different congestion levels in the different cells, and, therefore should select the appropriate QoS level (bit rate, Forward Error Correction, etc) for each different cell independently. 

This paper discusses the CRNC and QoS issues and proposes some text to be added to TR23.846. It also proposes that the CRNC user plane concept should be included in the discussions on Iu flex issues.

2. Why MBMS User Plane via CRNC?

2.1 Definitions of CRNC & SRNC

These are defined in 25.401, and the formal definitions are copied into the footnote, below:

The CRNC is the RNC that controls the Node B. The CRNC has many functions including code allocation, admission control, scheduling of system information, cell configuration and radio link management.


The SRNC is the RNC that terminates the Iu interface (data and signalling) for a specific mobile. The signalling between the UE and the UTRAN is Radio Resource Control (RRC), which is terminated at the SRNC. SRNC functions also include Radio Resource Management (RRM), outer loop power control and handovers. The UE can be connected to only one SRNC.

The UE may be using a cell whose CRNC is not the UE’s SRNC. From this UE’s point of view, this CRNC is a Drift RNC.

Other UE’s on that cell, may also be using the Node B’s CRNC as a DRNC but have different SRNCs. Also (hopefully), some UE’s on that cell will be using the Node B’s CRNC as their SRNC: see figure 1.


Fig.1 Proposed MBMS User Plane via CRNC

The following Fig.1 shows the proposed MBMS User plane via CRNC Concept. For example, 

UE-C is using RNC 1 as a Drift RNC but RNC 3 as its serving SRNC; 

UE-A is using RNC 1 as a Drift RNC but RNC 2 as its serving SRNC; 

UE-D is using RNC 1 as its SRNC and hence does not have a DRNC.

It can be seen that only CRNC1 is in charge of Node B-001 and Node B-100 in Fig.1.  RNC 1 is the CRNC controlling Node Bs from 001 to 100. Therefore, the multicast for UEa, UEc and UEd needs to be controlled by CRNC 1.

From the information listed above, it is possible to understand that the MBMS User Plane (s) need to terminate on the CRNC and not on the multiple different SRNCs. 

2.2 QoS Aspect

Different bit rates will need to be supported in different cells according to real time radio congestion condition; just like Speech Full Rate or Half Rate is selected by BSC (GSM system) according to radio congestion condition in different cells. The radio congestion information is known in CRNC and not in the SRNC. Therefore, MBMS user plane should go through CRNC not SRNC.  

In this scenario, the CRNC receives multiple streams of the same content with different QoS levels from the “core network” (e.g. one stream for each of the 9 codecs of the WB-AMR set, or, a video film with different bit rates 384/128/64/32 kbps

For each cell, the CRNC selects one (and only one) QoS level per cell, and sends a copy of that stream on to that cell’s Node B. 

Given that Node B’s can contain multiple cells, the Iub interface might carry a few (e.g. 2 or 3) streams of the same content at different QoS levels. 

In GSM, multiple streams of the same content at different QoS levels should be sent to the BSC and then the BSC selects the appropriate QoS level for each cell according to that cell’s congestion level and capabilities (e.g. whether the cell has EDGE capable transceivers or not).  

3. Proposed Text for TR 23.846 section 6.15

6.15
MBMS User Plane to CRNC with Multiple QoS Levels
The MBMS user plane should terminate on the CRNS/BSS because the CRNS/BSS provides admission control and has the congestion information for the cells that they control. In addition, the CRNS/BSS is the central point at which the number of multicast users per cell can be determined.

To handle different congestion levels in different cells, the BSS and CRNS are sent multiple streams of the same content with different QoS levels from the “core network” (e.g. one stream for each of the 9 codecs of the WB-AMR set, or, several streams of a video film at different bit rates such as 384, 128, 64 and 32 kbps)

The CRNC selects one (and only one) QoS level per cell, and sends a copy of that stream on to that cell’s Node B. Given that Node B’s can contain multiple cells, the Iub interface might carry a few (e.g. 2 or 3) streams of the same content at different QoS levels.

In GSM, the BSC selects the appropriate QoS level for each cell according to that cell’s congestion level and capabilities (e.g. whether the cell has EDGE capable transceivers or not).

The following Fig.Y gives an example of the MBMS user plane(s) terminating on the CRNC and BSS. 


Fig.Y An Example of MBMS User Plane via CRNC

The exact nature of the user plane interface between CRNC and BMSC is for further study, however it might be based on either IP-Multicast or GTP-U, while Iu-BC is not precluded.

To interconnect the user plane from the BMSC to the GSM-BSC, some low level interworking will be required. It is likely that this functionality would be co-located with the hardware of a 2G-SGSN.

4. Proposals

a)
section 3 of this document is included in section 6.15 of TR 23.846.

b)
other sections of the TR are updated to reflect this Control and User plane split.

c)
this separation of the C and U planes is used to help with the debate on Iu flex architectures.
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� Controlling RNC: role an RNC can take with respect to a specific set of Node B's�There is only one Controlling RNC for any Node B. The Controlling RNC has the overall control of the logical resources of its node B's.


Serving RNS: role an RNS can take with respect to a specific connection between an UE and UTRAN. There is one Serving RNS for each UE that has a connection to UTRAN. The Serving RNS is in charge of the radio connection between a UE and the UTRAN. The Serving RNS terminates the Iu for this UE.��Drift RNS: role an RNS can take with respect to a specific connection between an UE and UTRAN�An RNS that supports the Serving RNS with radio resources when the connection between the UTRAN and the UE need to use cell(s) controlled by this RNS is referred to as Drift RNS.





