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Introduction

This document discusses the issue of user plane Inband information in particular so called Iu UP control procedures.  Those control procedure are determined and executed at MGW for a specific connection in support mode. 

In case of transparent mode no user plane control frame (PDU type 14) need to be detected and executed. Moreover, no Iu UP protocol information will be exchange with its peer over the Iu interface.  In case of supported mode user plane control frame (PDU type 14) need to be detected and processed according the rules defined in [1].  For the latter, PDU Type 14 is defined to perform control procedures for the IuUP – and Nb- UP interfaces. Several control procedures are defined see [4]. However this working paper only considers Rate control (RC) handling especially during relocation process. 

Apart from user plane control frames (PDU type14) additional PDU types are defined for user data transfer

· PDU Type 0 is defined to transfer user data over the Iu UP in support mode.

· PDU Type 1 is defined to transfer user data over the Iu UP in support, when no payload error detection scheme is necessary over Iu UP.

In general:

· PDU type 0/1 are stream mode and topology dependent. 

· PDU Type 14 is not stream mode dependent.

Some concerns about the topology handing came up about the relocation process for speech calls, which need to be clarified. 

The proposed solution below provides full backward compatibility to existing and approved standards.

PDU type 14 – Rate Control Rate Control during Relocation
Following two basic bearer configuration pictures are depicted including topology states during relocation. The initial relocation step, which adds an isolated termination T3 connected to the new RNC as well the last relocation step subtracting of T1, are not shown because its obvious that these terminations will not influence the RC procedures.

Case 1) Topology state before Relocation-Detect from new RNC received at MSC-S. MSC-S instructs the MGW to change the context topology setting, as shown at figure 1. As a result bi-casting of DL traffic received at T2 towards T3 is performed, thus payload frames are forwarded toward new RNC in parallel.
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Figure 1
Case 2) Topology state after Relocation-Detect from new RNC. MSC-S request to change the bi-casting of UL traffic received at T2 from T3 to T1, while the connection between T3 and T2 will be changed to bothway through connected.
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Figure 2
 Use cases:

Rate-Control can be received from each RNC during relocation and should be forwarded as depicted below according to the actual rules of PDU type 14 handling.

1.1) Rate-Control received from RNC/MGW distant in case 1.
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Figure 3
The Sending of the RC-Ack should be conditioned by the topology at the time the RC-Ack is received. RC received at T2 from distant partner (RNC/MGW) will be forwarded to each partner termination T1 and T3 in the same manner as it is done for user payload (PDU Type 0). Only Rate Control Ack (RC-Ack1) will be forwarded from T1 to T2. Rate Control Ack (RC-Ack2) received from new RNC has to be terminated at T3 and will not be forwarded to distant partner. In order to prevent sending of two RC-Ack’s towards distant partner. The rates from the new RNC are just stored in the meanwhile, until the topology between T3 and T2 will be switched to bothway. From the MGW point of view at this time the UE is still connected through old RNC. If the UE is detected at new RNC, new RNC is requested to send an immediately RC, thus the old stored rates could vanish. The time until no immediate RC will be received from new RNC, the UE is still connected via the “old” RNC link.

If RC-Ack1 and RC-Ack2 will be forwarded to the distant side, two RC-Ack’s, probably with different rates, would be responded to distant side. Distant RNC/MGW need to be aware about this situation and has to choose one of the RC-Ack’s. The problem is that distant RNC/MGW side does not know, which RC-Ack is received from which RNC, where the UE is actually connected. Also from MGWs point of view the UE is still connected to the old RNC and even if a Relocation-Detect is sent from the new RNC, it could still happen that UE come back on the old side with Relocation-Cancellation. If the topologies are switched, as shown for case 2.1 below, then RC-Ack2 is sent back to the distant RNC. So at the time, the RCRs have to be sent to the RNCs, it can’t be predicted, which Ack is sent back.

1.2) Rate-Control received from RNC/MGW distant in case 2 
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Figure 4
In general the same handling as showed for the case 1.1 shall be applied here as well. RCR received at T2 from distant partner (RNC/MGW) will be forwarded to each partner termination T1 and T3 in the same manner as it is done for user payload (PDU Type 0).  Only RC-Ack2 is being forwarded from T3 to T2.  RC-Ack1 received from new RNC has to be terminated at T1 and will not be forwarded, but stored.

At the point the topology has been switched to bothway after receiving Relocation-Detect, it is clear that the UE is detected at the new RNC and the old RNC is out of the game. Thus the data from RC-Ack-1 from old RNC could be immediately discarded, but implementations might store the data because of simplification and “service symmetry“.

2.1) Rate-Control received from RNC new in case 1.
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Figure 5
It is most likely that configuration shown at figure 5 will occur in normal operation. This could happen if RC from RNC new will be received at T3 before Relocation Detect sent by RNC new towards MSC-S and the instruction from MSC-S to change the topology between T3 and T2 has been executed. In any case the time frame of this specific glare situation should be very short. However it is possible since the latency on control plane and user plane may vary from time to time. Therefore RC has to be stored and forwarded towards distant side, until T3 and T2 bothway through connected. No Rate Control Ack is generated in the meantime by T3. In general  it should be prevented to forward PDU type 14 control message in reversed direction of the one-way topology Those RC are stored for further use.
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Figure 6  

Considering that case, the sending of the RC Ack is also conditioned by the MG knowledge of which termination issued the RC . Another solution could be that RC-Ack could be sent to both RNC sides (old/new). RNC old should reject the RC-Ack anyway, because no RCR where sent afore.

As show at figure 6, after MSC-S request to change the topology between T3 and T2 to bothway, the stored RCR will be forwarded to distant partner. The acknowledged of MGW initated RCR (RC-Ack) from distant side will be forwarded to the sender of the previous stored RC. No intermediate RC-Ack shall be generated in the meanwhile from T3 towards new RNC.
2.2) Rate-Control received from RNC new in case 2.
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Standard configuration after Relcoation Detect, Rate Control is passed to termination T2 .

3.1) Rate-Control received from RNC old in case 1.
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Figure 7
RCR is passed to partner termination T2. Only RC-Ack is being forwarded from T2 to T1, not to T3. Similar as already pointed out for case 2.1. Considering that sending of the RC Ack is also conditioned by the MG knowledge of which termination issued the RC . Another solution could be that RC-Ack could be sent to both RNC sides (old/new). RNC old should reject the RC-Ack anyway, because no RCR where sent afore.

Temporary the active RFCIs are not synchronized at RNC new side, but this is not a problem since new RNC has to send an immediate RC after relocation was detected anyway after UE will be connected via the new radio bearer controlled by new RNC, see also case 3.2 below. 

3.2) Rate-Control received from RNC old in case 2.
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Figure 8
Same configuration as already depicted at figure 5. RCR is not forwarded from T1 towards T2 and no acknowledged will be sent towards RNC old. Relocation cancellation might be requested before relocation was completed and UE switches back to RNC old. Since the bearer towards RNC old was not release it will be used to maintain the connection between T1 and T2. Therefore the topology before relocation has to be recovered.

For that purpose RC will to be stored and after MSC-S requires bothway through connection of T1 and T2. TC sends out an immediate rate control towards distant partner in order to synchronize last valid RAB sub flows.
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Figure 9
Interworking with TFO:

The following Handover-Scenarios are affected for TFO:
a) Relocation of a call with TDM-Backbone and ongoing TFO, see [6]: If the Codec Type is changed, then the MSC-Server shall disable TFO before changing to the new Codec Type or to a non-compatible Codec Type. This will be initiated via TFO-Procedures on the Mc-Interface, before the actual handover of the UE is performed (i.e. Handover-Required received). The TFO may be enabled again after the change is performed, so after the handover is completed. Therefore MGW-states during bi-casting states with its oneway topologies are not affected. If the Codec Type is not changed, then the TSC might start to synchronize its rates via inband-signalling with the distant TFO-partner whenever necessary.

b) Intersystemhandover (ISHO) of a TrFO connected UMTS-Call to GSM, see [1]: Prior to the Handover-Detect message the MGW has the new leg stream mode as default PCM and two terminations with compressed speech. A TSC is inserted on the new leg and after the MSC-Server has negotiated a proper speech version with the BSC and the selected codec at call setup is compatible to GSM compressed speech can be maintained. TFO can be activated after Handover-Complete and therefore no bi-casting states with its one-way topologies are affected. The same is valid for a ISHO of a TFO connected GSM-call to 3G.

c) Pure GSM Handovers is transparent in terms of TFO handling for the MGW. It is task of a TRAUs to maintain TFO during lifetime of the call.

Summery and proposal:

It is proposed that the following description related to the usage of topology descriptor is incorporated in 29.232. 

· Interworking with RC and topology One-way need only to be considered in a specific way as summarized in this document for relocation purposes. 

· If an RC is received at a termination which is connected one-way with partner termination. RC’s are stored for further use i.e. if later again bothway through connection will be requested. A RCR will be passed to partner termination if the flow is allowed in that direction by the topology and if a Rate Control was previously received from that termination. The same handling should be applied independently if RC will be received at old or new RNC.

· It is proposed to add the different figures in the appendix of TS 29.232
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