3GPP TSG- RAN3 AdHoc
R3-081632
Sophia Antipolis, France
11- 12 June 2008
Agenda item: 
7.1.2 
Source:
Nokia Siemens Networks, Nokia
Title:
  Clarification on Synchronization Scheme in GGSN Solution
Document for:
Discussion and Approval

1
Introduction
The detailed solution for the user data synchronization procedure in [1] was discussed in RAN3 #60 and accepted to TR R3.022. Based on the discussion some items seem to need bit more clarifications. Those items are addressed in this paper. 
2
Discussion

In RAN3 #60 the User Plane time synchronization solution for Evolved HSPA architecture was clarified. One item generating still some questions was the procedures in GGSN during the user data delivery. 
The GGSN has the task to forward the user data packets received from BM-SC to the NB+s which are part of the IP Multicast group used in the transport between GGSN and NB+s. To support the soft combining and MBSFN transmission modes the GGSN will include to the user data PDUs an absolute time stamp value, which is used in NB+s for the synchronized radio interface transmission. The GGSN will not do any flow control. 
The BM-SC shall follow the agreed QoS parameters when sending the user data towards the GGSN. If BM-SC is sending the data properly, the GGSN forwarding the user data packets is able to “timestamp” the packets such a manner that overflow situations in NB+ can be avoided. 
The Figure 1 is presenting an example how the GGSN is setting the time stamp information used in NB+ to define the air interface transmission time point.

The PDU1 and PDU2 have arrived in GGSN between the time points t0 and t1. They will get the time stamp value based on which the NB+ knows to start the transmission of PDU1 at the time point t10 and concatenating the PDU2 data to PDU1.
The PDU3 will arrive in GGSN after time point t1, but before time point t2. PDU3 will get the timestamp value based on which NB+ knows to start the transmission of PDU3 at the time point t11, as the PDU3 is the first PDU arriving in GGSN in the time period between t1 and t2.

If PDU3 would arrive in GGSN after time point t2, the time stamp towards NB+ would point to the transmission starting time t12.
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Figure 1: Time stamp setting in GGSN and interpretation in NB+.
The synchronization sequences are the time periods continuous to each other, which are helping the NB+ to resynchronize their user data reception and the air interface transmission with the other NB+s part of the same soft combining or MBSFN area in case of packet loss.
3
Conclusions and Proposal

This paper has presented the principle how the time stamping of the PDUs in GGSN works in case of soft combining and MBSFN mode.
The GGSN is passing the user data packets received from BM-SC to the NB+s and adding the same absolute time stamp value (received e.g. from the GPS clock) for all the data packets of the MBMS stream arriving from BM-SC within certain time period defined by O&M system in advance.

Additionally the GGSN will need to count the user data packets when forwarding them to NB+s over IP Multicast in order to be able to include the correct data packet/byte counter information to the GTP-PDU header together with the absolute time stamp value to maintain the NB+ recovery from the possible packet loss.
It is proposed to add relevant text parts from section 2 to the TR R3.022 in case further clarification needed to the current text.
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Synchronization sequence: N x TTI length
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