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1. 
Introduction
This paper clarifies the location of PDCP for MBMS in the Improved GGSN based architecture.
2. 
Discussion
The location of PDCP (RoHC) in case of distributed architecture has been discussed in TSG RAN3 #55bis as part of LTE MBMS work. The [1] presents an analysis of the options locating the RoHCdistributed manner in base stations or in a centralized node above the base stations. During that discussion in RAN3 it was concluded that the RoHC implementations in a multi-vendor environment may not be identical and may not respond to missing or out of sequence packets in the same way. Considerable effort can be foreseen both for RoHC and interoperability testing to ensure identical output from all compressor entities in a distributed environment. Therefore it was suggested to terminate PDCP (RoHC) in a central node.
Similar to LTE/SAE MBMS, in case of MBSFN mode and soft combining between the RNCs/NB+s the proposal is to locate PDCP in CN, i.e. GGSN.
It should be however noted that there has been also considerations about the benefit of Header Compression for the MBMS services provided in MBSFN mode. In [2] it is concluded that e.g. for streaming service the achieved gain in the transmission efficiency is not remarkable. Therefore the use of PDCP in case of soft combining and MBSFN transmission might not be so critical.
In case there is an interest to use in the network the UTRAN specific MBMS PtP Rel-6 mode the PDCP for PTP mode should be UE specific. To be able to perform the RoHC based on the UE feedback, the PDCP for MBMS PtP should be located in the NB+. For the UTRAN MBMS PtM within one RNC the PDCP can remain in NB+.
In Rel-6 MBMS when a UE moves between cells that are in different MBMS cell groups it resets PDCP, consequently it has to wait until full headers arrive to restart. Therefore the location of PDCP differently for MBMS PtM and MBMS PtP is not introducing any issues for the terminal reception during the mobility or while switching between PtP and PtM modes.

If both modes (MBSFN/Softcombining over NB+s and UTRAN MBMS PtP) are used in the network, following PDCP procedures would be needed:

1. The GGSN duplicates MBMS data and executes PDCP for one data and does not execute the PDCP for another data.  

2. GGSN sends MBMS data with PDCP and MBMS data without PDCP (Two streams)

3. In case of PTM, NB+ will receive the MBMS data with (possibly) compressed header from GGSN

4. In case of PTP, NB+ will receive the MBMS data with full header from GGSN and execute  PDCP for the data
This solution will require that the MBMS session start message contains the IP Multicast addresses for both user data streams.
The alternative solution is to use the same user data stream for MBMS PtM and MBMS PtP: the data PDUs from GGSN should contain the compressed header (for MBMS PtM mode) and optionally the full header, so that the NB+ can utilize the full header for UE specific header compression, if MBMS PtP is used in that NB+. 
This proposal has been originally presented in RAN2 for LTE MBMS [3], but RAN2 concluded that it is not needed for LTE MBMS, as PDCP could locate for LTE MBMS modes always in the CN. It should be noted that in LTE MBMS the transmission mode similar to UTRAN MBMS PtP is not supported, therefore it is possible to locate the PDCP in one place. 
3. Conclusion
The PDCP location for MBMS PtM and PtP modes has been clarified: 
For the soft combining and MBSFN PtM modes the PDCP shall be located in the CN, i.e. GGSN to ensure same outcome from RoHC processing in case of multi vendor environment. 
For UTRAN MBMS PtP the PDCP is seen as part of NB+ functions due to the RoHC operation modes using UE feedback. Also the UTRAN MBMS PtM within one NB+ can use the PDCP located in the NB+.
There will be either separate user data streams for PtM and PtP modes from the GGSN towards the NB+s or the user data stream includes the compressed and full header, in case the MBMS PtP mode is used in the network.
It is concluded that eventhough the PDCP is located in different entities the transmission mode switching will not have impacts to the terminal, as the PDCP will be reset in the terminal while switching the mode.
The related text proposal to TR R3.022 is presented in Annex of this document.
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5. Annex: Text proposal to TR R3.022
6.2.3.1.3


 Improvement of Transport and Processing efficiency

MBMS is about the delivering the same data copied into multiple network elements. That means that all the network elements will make additional copies of the exactly the same data to the nodes in the list of downstream nodes. Copying the data to each node will increase the required transport capacity in a linear manner, and MBMS transport capacity can be calculated by multiplying the MBMS bearer bitrate with number of nodes on the downstream nodes list. By using the IP multicast, the data is transmitted only once from each network node, therefore it is not depending on the number of nodes in downstream list. 

IP multicast does not only save transport network capacity, but it will also save the processing capacity in the network elements as data copying is not needed any more. This aspect is also highly important in case of HSPA Architecture, where NodeB+s are directly connected to the GGSN.
Location of PDCP (RoHC)

For the soft combining and MBSFN PtM modes the PDCP shall be located in the CN, i.e. GGSN to ensure same outcome from RoHC processing in case of multi vendor environment. 

For UTRAN MBMS PtP the PDCP is seen as part of NB+ functions due to the RoHC operation modes using UE feedback. Also the UTRAN MBMS PtM within one NB+ can use the PDCP located in the NB+.
There will be either separate user data streams for PtM and PtP modes from the GGSN towards the NB+s or the user data stream includes the compressed and full header, in case the MBMS PtP mode is used in the network.

It is concluded that eventhough the PDCP is located in different entities the transmission mode switching will not have impacts to the terminal, as the PDCP will be reset in the terminal while switching the mode.
Transport Solution In LTE MBMS 

The IP multicast is used in M1 interface.

6.2.3.1.4
 
Open Issue


- Relation between timing and transport improvements

























































































































