
3GPP TSG-RAN WG2 Meeting #32
R2-022571
Xi’an, China, 23th – 27th August, 2002
Source:
LG Electronics Inc.
Title: 
Consideration on ROHC operation for MBMS
Agenda Item:
10.2.1

Document for:
Discussion and Decision

1. Introduction

The MBMS is a point-to-multipoint service in which data is transmitted from a single source entity to multiple users. Transmitting the same data to multiple users allows network resources to be shared. 


For radio efficiency, header compression mechanism can be used for MBMS. There is much possibility to adopt ROHC, which was developed for radio condition in MBMS. However ROHC can only use U-mode considering MBMS characteristics. In this case, UTRAN compresses MBMS data (i.e. compressor) and UEs decompress compressed MBMS data (i.e. decompressor). 

In ROHC mechanism, there are 3 states in compressor regardless of ROHC modes. Those are IR, FO (First Order), and SO (Second Order) states. When all parts of context are corrupted, IR packets are transmitted in IR state. When dynamic part of context is corrupted, IR-DYN packets are transmitted in FO state. And in SO state, compressed packets are transmitted normally. IR packet consists of both static and dynamic header fields, but IR-DYN packet consists of only dynamic header fields. 

2. Appropriate PDCP location for MBMS

In 3GPP, PDCP takes charge of header compression and decompression of IP data streams. The current PDCP is located in SRNC, but it is not desirable for MBMS to locate PDCP in SRNC; duplicate the system and radio resources per each SRNC. Therefore, as shown in Figure 1, the PDCP for MBMS should be located in CRNC because the compressor in UTRAN transmits the common data to multiple users.
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Figure 1. Protocol Termination for MBMS

3. Feedback in U-mode ROHC for MBMS

U-mode ROHC is used for uni-directional data transfer, and does not require any feedback. However, to use U-mode ROHC as it is for MBMS can cause some problems because MBMS has point-to-multipoint characteristics.

By receiving IR or IR-DYN packet from UTRAN, UEs shape or update context. If a UE fails to shape or update context, the UE cannot decompress the compressed packets correctly. That is, the context failed UE cannot receive MBMS service for a long time. 

Failure of a few UEs to form context is not a big problem. Though it takes long time, the timeout mechanism will eventually transit ROHC state to IR or FO state. For such a few failures, transmission of IR or IR-DYN packet is not good for radio efficiency. However, when a lot of UEs fail to form context for a MBMS service, transmission of IR or IR-DYN packet is preferred because a lot of UEs cannot receive MBMS service for a long time.

In Sasken’s document [2], UE uses feedback of corrupted context [2] in RRC message (e.g. UE measurement), and CRNC can notice which UEs cannot receive MBMS service. 

4. New ROHC operation for MBMS

As stated above, it is not a good idea that UTRAN (CRNC) transmits IR or IR-DYN packet each time UTRAN receives a feedback from a UE. This can cause big overhead to radio resource. Therefore, a threshold mechanism is required to handle the feedback of corrupted context.

To explain concretely, UTRAN needs 2 threshold values per service: one for full context and the other for dynamic context. When the number of feedback is larger than the threshold, compressor in UTRAN transits to IR or FO states depending on the type of corrupted context. And then, it starts to transmit IR or IR-DYN packets, respectively. In this way, UTRAN can maintain the number of or the rate of failed UE less than a certain value.

As shown in Figure 2, feedback of corrupted context is delivered to UE RRC from UE PDCP and it is transmitted to UTRAN (CRNC) using RRC message through CCCH. Then, when the number of feedback is larger than the threshold, RRC in UTRAN delivers state transition command to PDCP in UTRAN.

Using feedback and threshold mechanism, UTRAN can support more reliable MBMS service managing radio resources efficiently. Moreover, this operation does not frequently work because these IR and IR-DYN packets are transmitted from time to time (i.e. feedback is not transmitted very often).
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Figure 2. MBMS Architecture and Data Transmission
5. Conclusion

In conclusion, we recommend the following points.

· For radio efficiency, MBMS adopt U-mode ROHC operation to compress the MBMS data.

· For radio and system efficiency, PDCP that takes charge of compression should be located in CRNC.

· A feedback be transmitted from UE when a full or dynamic context is corrupted.

· A threshold mechanism is used to control the number of or the rate of failed UE. 

· Depending on the type of feedback, CRNC compressor transits to either IR or FO state.

We propose to reflect the recommendations above in the TR “UTRAN/GERAN Requirements” and TS “Introduction to MBMS in RAN”.
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