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1. Introduction

PDCP layer is performing header compression and lossless SRNS relocation functions for a normal PTP communication. Since MBMS data is encapsulated in IP datagram, PDCP layer would take an essential role in MBMS service provisioning. Also ROHC, a header compression protocol designed for a cellular link, is supposed to be used from Release 4, therefore study on incorporating ROHC into multicasting environment is desired. This contribution discusses PDCP layer and ROHC operation for MTCH to bring RAN2’s attention to this area. 
2. The role of PDCP layer for MBMS service
When we consider the role of PDCP entity in MBMS service provisioning, we can put lossless SRNS relocation function aside from the table, since a MBMS RAB can not be relocated due to its multicasting characteristics. So it may be safe to say that only header compression function is supported in PDCP entity of a MTCH.  
3. Basic ROHC operation
One of the main applications for MBMS service is multimedia streaming service, which is provided as RTP/UDP/IP packets. Since RTP/UPD/IP header is at least 60 byte long, and ROHC is the only header compression protocol which is supported by 3GPP and is capable of compressing RTP header, following discussion is focusing on ROHC. 

The basic concept behind ROHC is that most fields of RTP/UDP/IP header belonging to a packet stream are constant or changing occasionally or changing based on the some regularity throughout the lifetime of the stream. So these constant values, occasionally changing values and the initial values of the regularly changing is delivered from compressor to decompressor via IR packet at the very first stage of the communication. Those values in IR packet are stored in ROHC context of compressor and decompressor respectively and compression/decompression is performed according to the contents of ROHC context, which means that constant values are never sent and occasionally changing values are sent only when the values change and kind of delta is sent for regularly changing value. 

During the compression and decompression, the contents of ROHC context can changes, and in that case compressor and decompressor update their ROHC context locally.

The key of ROHC performance is, then, how to maintain synchronization of ROHC contexts between compressor and decompressor. In ROHC U-mode, this is done by multiple transmissions of particular information. For example IR packets containing ROHC context information are transmitted several times before the compression/decompression starts. In ROHC O-mode or R-mode, this is done by decompressor’s feedback. If a packet is updating ROHC context, then the packet shall be acknowledged by decompressor. 

With the above discussion, it looks clear that ROHC O-mode and R-mode are not suitable for MBMS because they demand feedback links, therefore ROHC U-mode is the only valid option for MBMS service.
4. ROHC operation for MBMS service
Figure 1 shows ROHC operations in a MBMS service provisioning. This is just informative signaling flow and does not limit any implementation.
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Figure 1. Signaling flows for ROHC operation

1. Iu user plane between a CRNC and a SGSN is established for a MBMS service

2. CRNC informs UEs of the Radio Bearer parameters to serve MBMS service via MCCH

3. UEs having interest in the MBMS service build PDCP/RLC/MAC/PHY entities. In this step ROHC header compressor and decompressor are set up in CRNC and UEs respectively

4. The first MBMS data arrives CRNC via Iu user plane established in step 1. the MBMS data may be consisted with RTP/UDP/IP header and payload 

5. PDCP in CRNC starts ROHC operation for the MBMS data stream. It means PDCP first produces IR (Initializing and Refresh) packet to initialize ROHC context. Step 5 may be repeated several times for reliable delivery of IR packet to all the interested UEs. IR packet is transmitted via MTCH.

6. If any of repeated IR packets is received by a UE, the ROHC context is successfully initialized in PDPC of the UE. 

7. The subsequent MBMS data arrives RNC via Iu user plane. 

8. PDCP in CRNC starts to send compressed MBMS data. UEs successfully initialized ROHC context in step 5 decompress the MBMS data. Upon compression and decompression, ROHC context is updated accordingly. Compressed MBMS data is transmitted via MTCH.

9. PDCP in CRNC periodically refresh ROHC context by sending IR packets. This periodical refresh is for UEs who failed to initialized or update the context to be informed of up-to-date ROHC context information.

10. Step 8 and 9 continues until the MTCH is released. 

5. Proposal
It is proposed to have the text proposal in the relative part of TS 25.346, and to have ‘ROHC operation for MBMS section’ in the informative annex of the TS 25.346.

======================= Text proposal for 25.346 ============================

5.2.1 MBMS User Plane Protocol Stack Architecture
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Figure 1. Protocol Stack for MTCH

Figure 1 illustrates the protocol termination for MTCH in MBMS. 

PDCP sublayer performs header compression/decompression for the MBMS traffic. PDCP sublayer for MTCH does not support lossless SRNS relocation functionality. 

PDCP sublayer may operate with RFC 3095 header compression protocol. In that case, header compression should be performed under RFC 3095 U-mode.

The need for a new sublayer-2 is [FFS].
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