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1. Introduction

This document is about how GGSN schedules MBMS data packet which are transmitted over Iu interface as GTP PDU.

2. Discussion

In HSPA+ MBMS architecture, timestamp is marked in GGSN for each data packet. A set of data packets arrives at GGSN within the time of a synchronization sequence are marked with a same timestamp. 
The length of synchronization sequence is one or multiple TTIs and is set in GGSN via OAM.
Considering how to mark data packet with timestamp, we have two different cases:
CASE 1:

Data packets are concatenated and marked with successive timestamps. However, some abnormality may happen.
In figure 1, GGSN should mark the packets arrived at between t0 to t1 with time point----t10. however, PDU2 is so big that GGSN can only send PDU 1 and part of PDU2, which means that the rest of PDU 2 have to be sent in the next scheduling period. Then, the question comes----will the rest of PDU 2 be marked with the next timestamp? If so, PDU 1 and the 1st part of PDU 2 will have the same timestamp----t10, while PDU3 and the 2nd part of PDU 2 are marked with t11.

Obviously, this is not acceptable, since PDU 2 can not be split into 2 parts with different timestamps.
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Figure 1: continuous timestamp mapping
CASE 2:

Data packets may not be marked with the same timestamp even if PDU 1 and PDU 2 arrive at GGSN between t10 and t11, since GGSN can not send all of them. One possible solution is that PDU 2 can be sent in the next scheduling period. 
Nevertheless, this will lead to much more time delay in RAN. In this case, PDU 2 will be marked with t11, then PDU 3 may have to be sent in the next scheduling period, and possibly marked with t12. [Figure 2]
In another aspect, the efficiency of air interface resource utilization will be depressed. In Figure 2, PDU 1 is only one TTI, hence 3 TTIs are left to be unused.
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Figure 2: discontinuous timestamp mapping

3. Conclusion and Proposal
In this paper the GGSN scheduling method is discussed.
It's proposed that RAN3 discusses and agree on some working forwards on this issue.
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