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Introduction

This document discusses the issue of inband rate control procedures in the MGW during relocation or handover.

When the SRNS relocation is initiated the MSC connects the new RNC in one-way connection at the Anchor MGW as shown in figure 1
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Figure 1

Rate control requests could theoretically be sent from each radio access – old, new, far-end as shown in Figure 2. 

1)
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New RNC <------------------------- 
2)
Old RNC ------------------------> A-MGW ----------------------------> distant side
                                                  ! 
New RNC -------------------------- 

 
3)
Old RNC ------------------------ A-MGW -----------------------------> distant side
                                                   ^
New RNC -------------------------+ 

Figure 2

The following points should be considered:

i) Rate control requests from the new RNC are currently specified to be only sent after relocation detect. As the MSC must be triggered to switch the topology via RANAP this case 3 in Figure 2 is still valid for the topology shown in Figure 1.

ii) The Relocation may be aborted and the call returned to the old RNC. Note this is only for non-Iur (Ue involved) relocations and thus rate control requests from the old RNC are still important during the relocation. Note: the request is for the receivers rate so after the handover detect and the new RNC is connected to both-way the old RNC is still receiving DL data incase of handover switching back to old RNC.

iii) Rate control requests from each RNC involved in the relocation should only be sent to the far end, not to each other.

iv) Rate control requests from the far end should be sent to both RNCs. 

v) Each Rate Control Request requires one rate control acknowledgement – the MGW must ensure that the far end only gets 1 acknowledgement. The content of the acknowledgement (i.e. acknowledger’s maximum rate) is to be considered:

a) just be the Old RNC’s  - this is currently only one getting DL data.

b) the lower of the Old & New RNC’s maximum rates – note the new RNC gets no DL data yet but at handover detect it will and if its “initial rate control request” has been discarded (see i) or at best while its “initial rate control request” is being sent to the far end it will be receiving data that may be at a higher rate than it desires.

c) Does the MGW wait for both rate control acks or send the first but generate its own rate control request if the second comes in with a lower max rate ?

vi) The “initial rate control request” from the new RNC provides the new RNC with the far-ends maximum rate in the Rate Control Acknowledgement. However this still takes a round trip before the new RNC can be sending UL data at the far end’s maximum.

vii) If rate control requests shall be received and transmitted even if UL data is not permitted or cannot be sent to allow for when transmission is permitted then the RNC can send data within the receivers limit immediately without having to respond to a rate control request after initiating transmission.

It has been suggested that the Topology descriptor should control the IuUP protocol – i.e. that if two terminations are isolated then no control protocol is permitted between them. If this logic is followed then if the terminations have topology one-way then this would mean that IuUP protocol messages are only permitted one-way through the MGW. In the cases above this would mean that:

a) prior to the relocation:

1) Rate Control Requests from the New RNC would be discarded prior to change of the topology (although the RNC has detected the Ue/switched to being Serving RNC.

2) Rate Control Acknowledgements from the New RNC would be discarded.

b) if the far end sends a rate control request during the change of topology:

3) Rate Control Acknowledgements from the far end (in reply to a rate control request from the Old RNC) would be discarded.

Thus it is clear that the topology itself cannot be applied directly to the IuUP protocol messages. The proposed wording in CR (N4-040997) is valid – IuUP protocol messages shall be independent of topology.

What is needed however is some defined behaviour in the MGW for handover/relocation cases to fulfil the points i) to viii) above, which IS based on the context topology.

Cases that must be considered:

1. The MGW may have 1 Nb connection to the far end and two Iu connections to the old and new RNCs.

2. The MGW may have an Iu connection that is to the far end.

3. The MGW may have TFO compatible A-interface connections performing handover which are transmitting rate control requests which must be mapped to IuUP protocol by the MGW to be passed to the far end (and vice versa).

4. The MGW may have a combination of the above – i.e. intersystem handover and worst case two handovers ongoing in both A-party and B-party.

Proposals

Option 1 – define rules based on use of Topology Descriptor

Currently it is stated in TS 29.232 that Topology Descriptor shall be used for handover and lawful interception. Thus if the Context topology changes from anything other than default both-way it could be assumed that the MGW knows that it is either performing handover or interception. 

In 23.153 it is stated that during TrFO break the MGW must monitor rate control messages and before returning to TrFO must ensure both ends have received all rate control requests from the other end – this may mean it has to initiate rate control messages.

Thus the MGW procedures could be defined as described above for example: (NOTE: this is not complete)

· The MGW shall pass rate control requests from each termination not isolated to each other to all other terminations.

· The MGW shall treat the isolated terminations as those belonging to the new and old RANs and shall not forward the rate control requests or acknowledgements between them.

· Any termination that receives a rate control request externally must respond to the rate control request. The MGW shall await all responses from the terminations it forwarded the rate control request to and return the lower of the maximum rates in the acknowledgement to the initiating termination.(Note this solution needs further discussion – see v) above.

· Rate Control Request from one of the terminations that is isolated (Old RNC) shall be forwarded to other terminations that are not isolated to this termination (far end). A rate control Ack from this termination shall be returned to the initiating termination. Also it should be considered if the MGW shall send a rate control request to all other terminations incase the maximum rate from the far end returned in the rate Control Ack is lower than last reported to those terminations.

Option 2 – New Handover Package/

A new package could be defined that describes in local control descriptor which terminations do what in the handover. Thus there is no ambiguity in the MGW. Then the requirements raised in the Introduction can be followed (described in the package procedures). This second solution seems the cleanest method although it would have to be a Rel6 solution and so for Rel4 and Rel5 the option 1 would have to be followed.

Conclusion

The rate control handling procedures during handover/relocation need to be described in 29.232 in order for the MGW to provide the optimum handling for relocation while in TrFO and handover with TFO. The requirements presented here should be agreed and the option 1 studied further to produce a concise set of procedures. Option 2 should be considered as Rel6 solution to provide a more accurate and future proof control interface for the handover procedure.

