TSG-RAN Working Group 2 Meeting #32







　　R2-022598
Xian, China, 23-27 September 2002
Agenda item:
10.2.1

Source: 
NTTDoCoMo 
Title: 



MBMS Uplink signalling
Document for:
Discussion 
1
Introduction
In the case of MBMS multicast, a single control information common to all UEs in a MBMS group (e.g. Service notification) is transmitted. Upon reception of the control signal, each UE transmits a response signal. This becomes a problem though when there are a large number of users in the MBMS group, as the RNC’s processing load will become significant. 
This contribution proposes two methods to resolve this congestion of the MBMS UL signalling at the RNC. The first method reduces UL signals and the second method disperses UL signals at the RNC.     
2 Discussion

2.1　Collecting and Singularizing of MBMS UL signals at Node B
This method is based on the following assumptions.

- MBMS Group ID is used for MBMS control information and included in MAC header.
- MAC-MBMS is located in NodeB. 
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Figure 1: Protocol Architecture
By reading the MAC header in a UE’s MBMS uplink signal, MAC-MBMS in Node B can identify which MBMS group the UE belongs to, enabling Node B to categorize UEs into their groups and forward one response per group to the RNC.  This allows the RNC to receive a single response per group per Node B, rather than responses from all UEs. 
An example is illustrated in figure 2.
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Figure 2.
In figure 2, there are two MBMS groups, where all red UEs and blue UEs are in group A and group B, respectively. Once the UEs receive downlink MBMS control information, they transmit responses to their corresponding Node Bs e.g. UE11-15 would transmit to Node B10. Individual Node Bs are to collect responses from UEs in their areas and sort them by their Group IDs. Then, instead of forwarding responses of all the UEs to the RNC, Node Bs should only forward one common response per group existing in their areas. In the case of Node B10, a single response for UE11-13 and another response for UE14-15 would be forwarded to the RNC. As a result, for the example considered, the RNC would only have to handle 6 responses (2 each from Nodes B10-20 , 1 each from Node B30-40) instead of 17 (one from all red UEs), reducing the RNC’s processing load .     
2.2　 Randomizing and dispersing UE response timings 
By randomizing the UE uplink response timings, it is aimed to disperse the responses reaching RNC, which will disperse RNC’s processing load over time.  
The general process is as follows.

First, the UEs receive the Downlink control signal simultaneously (neglecting differences in propagation delays). Each UE then waits to send its response for a random amount of time. The individual MBMS Uplink signals are to be transmitted to Node Bs after this random waiting period, dispersing the Uplink responses reaching the RNC over time.
The RNC can either process all the UE Uplink responses it receives, or just process one response per group per Node B. 
3
Conclusion
For MBMS multicast, it is anticipated that a significant amount of Uplink response signals from the UEs receiving the same service will reach the RNC within a short time period, causing the RNC’s processing load to be significant.  In this document two possible solutions were presented.  One solution is to reduce the response signals reaching the RNC by collecting and singularizing responses from UEs in the same group to one common response at each Node B.  The other solution is to disperse the responses reaching the RNC over time by randomizing the response timings of the UEs. Of these two solutions, NTTDoCoMo would recommend the first solution since it seems to be more direct and effective by reducing the number of signals to be processed.
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