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At the last RAN WG2#4 meeting, Tdoc TSGR#4(99)423 titled "Optimisation of procedure for DCH modification by using asymmetric channel reconfiguration" was discussed. Following this, a Liaison Statement was sent to TSG RAN WG3 with some questions regarding the Iur/Iub feasibility. The response LS from WG3 is submitted to this meeting in Tdoc TSGR2#5(99)536.

This paper first provides answers to the questions raised by WG3. It then shows the advantages and necessity for the asymmetric channel reconfiguration procedure from the radio protocol perspective.

Questions from WG3

(1) WG3 :  "In the received liaison, it says that when a Node B detects the new uplink configuration, this is signalled to the RNC and if a NodeB does not detect it, the NodeB will revert back to the old configuration according to the timer expiry. The problem we see is that in the case of using 2  NodeBs for a macro diversity handover, there may be a case that one detects a new uplink configuration and another reverts back simultaneously. In this case, there will be an inconsistency between the 2 NodeBs."
Answer : If the UE has effectively applied the new configuration in uplink, then each NodeB should detect it, if not at the indicated start frame, then in the following frames. If after several frames one Node B has still not detected the new configuration and has reverted back to the old configuration, since the SRNC is informed through one of the other NodeBs that the configuration has been applied, it will send a reconfiguration command in a downlink DCH frame to all the involved NodeBs. In particular any NodeB that has not yet switched to the new configuration will do so at that point both in uplink and downlink. It is not a problem if there is a temporary inconsistency between NodeBs, as the RNC will ensure the recovery.

(2) WG3 : "In RAN WG3 specification, there is no mechanism to notify the detection of uplink reconfiguration from NodeB to SRNC. It may be an additional outband signaling or inband signaling. In the case of using inband signaling, a quality estimation parameter (indicating uplink physical layer synchronization (ffs)) might be used but we have to have an additional parameter to indicate whether it is the quality of the old configuration mode or new configuration mode."

Answer : The Iub /Iur interface model allows to include control information in DCH frames. There is nothing to preclude adding a control parameter in DCH frames. It is feasible and may be added at this point in time.

(3) WG3 : "We couldn’t see how the reverting back mechanism works when a UE fails to detect a new downlink configuration. The proposed scheme seems to be optimised only for the uplink reconfiguration and not for downlink reconfiguration. Therefore proposed procedure is insufficient to incorporate."

Answer : There can be two reasons for a UE to fail to detect the new configuration in downlink. Either the SRNC has not detected the uplink reconfiguration, and has therefore not commanded the application of the new configuration in downlink. Or the downlink has effectively been applied, but the UE has not been able to detect it correctly.

In the first case, if the SRNC has not received the Transport Channel Reconfigure Complete from the UE and has not received any indication that the new configuration mode has been detected by any of the NodeBs, then the procedure can be repeated according to a defined protocol error recovery procedure.

In the latter case, if the configuration has effectively been applied on the downlink, than the UE could fail to detect it in the first few frames, but will eventually decode it in one of the next frames.

Therefore, once the UE has switched to the new configuration in downlink, it keeps on decoding in this mode. Either the downlink configuration is eventually detected, or the UE will receive a new reconfiguration command from the RNC.

In their conclusion, WG3 see no need for such a procedure from the Iur/Iub interface point of view. However the advantages of the asymmetric reconfiguration procedure are to be seen mainly in the radio resource control.

Comparison of asymmetric channel reconfiguration with existing procedures

The proposed procedure is to be used when the old and new configuration are not compatible, e.g. complete reconfiguration of TFCI values.

In such a case, the synchronised procedure can also be used . However due to the delay incurred by the necessity to select an activation time which is sufficiently ahead in time for all the involved entities to be reconfigured, it will not be possible to use this for some procedures, e.g. link adaptation.

If the unsynchronised procedure is used, then all the blocks in uplink and downlink can potentially be lost until the TRANSPORT CHANNEL RECONFIGURATION COMPLETE message is received by the RNC and the new mode applied by the NodeBs.

With the asymmetric reconfiguration, there is no data loss in uplink in the normal case, because each NodeB will configure to start receiving in the new mode at the pre-defined frame. There is also no loss in downlink if the UE starts to receive in the new mode only after a delay which corresponds to the round-trip propagation delay on the radio and on the Iub/Iur interface between UE and SRNC. This is calculated by the S-RNC and sent to the UE in the TRANSPORT CHANNEL RECONFIGURE message or in the initial set of channel configurations sent at RAB setup.

The only cases of data loss are error cases when the configuration is not detected at the pre-defined frame in uplink by a NodeB, and in downlink by the UE, because of erroneous transmission. There can be errors in a few frames, but if the new configuration has effectively been applied, then it will eventually be detected. If it hasn't been applied, then the SRNC will take the appropriate actions for recovery (e.g. repeat procedure).

Note that even with the synchronised case, there can be data loss in case of errors in transmission of the signalling : e.g. if the RRC message sent to the UE has to be repeated several times at L2 level because of bad radio conditions, then the activation time may have elapsed in the mean time, and the NodeBs will apply the new configuration at the committed activation time, whereas the UE will not have reconfigured.

Conclusion

In this paper, the questions raised in WG3 were answered. It was shown that the asymmetric reconfiguration procedure allows to reconfigure transport channels without data loss, except in some error cases. It is also faster than the synchronised procedure. For this reason, we consider that the asymmetric reconfiguration is needed in R99 for e.g. link adaptation procedures.

It therefore proposed to remove the following assertions from S25.303 :

[Note1: This procedure requires new functionality on Iub and is included as FFS, pending confirmation from RAN WG3.]

The answer from RAN WG3 shows that the functionality to add control information in DCH frames already exists in the Iub/Iur model (inband signalling) and is feasible. A new control parameter can easily be added at this stage to the DCH frames.

[Note2: Whether a new procedure is needed, or if the proposal could be incorporated as an enhancement to one of the old procedures is FFS.] :

It is proposed to remove the unsynchronized procedure as it is less efficient in all cases (data loss). The synchronised procedure is kept. And the asymmetric is needed for reconfiguration which requires a minimised delay, like link adaptation through out-band signalling.

The section in 25.303 is proposed to be revised as follows :

Asymmetric transport channel reconfiguration



The RNC has initially sent one or more channel configurations (cfg1, cfg2, cfg3...) to each Node B and to the UE, e.g. at RAB Setup.

When a DCH configuration is to be modified, the RNC sends a TRANSPORT CHANNEL RECONFIGURE message to the UE, indicating the new configuration to be applied (e.g. change from cfg3 to cfg2). Each Node B then configures its physical layer to receive in the new configuration mode at the given radio frame number.

Note : the RNC may repeat the procedure several times to ensure that the message is correctly received.

Upon reception of the TRANSPORT CHANNEL RECONFIGURE message, the UE reconfigures uplink L1 and L2 resources and starts to transmit data with the new configuration. In downlink, the UE switches to the new configuration after a certain time which corresponds  to the round trip delay, which is included in the channel configuration sent at RAB setup From then on, the UE shall decode downlink frames in the new mode, until the new configuration is detected or another reconfiguration message is received.
When a Node B detects the new configuration at the specified radio frame, this is signalled to the RNC over the Iub. If the expected configuration is not detected, then the Node B  may revert back to the old configuration, or continue to decode in the new mode until a command is received from the RNC .  When the RNC detects, from one or more Node Bs, that the new configuration is applied by the UE on the uplink, it starts sending to every Node B, downlink DCH Iub frames with an indication of the new mode to be applied, both in uplink and downlink
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Figure 19: Asymmetric DCH Reconfiguration
_989618570.doc


(Acknowledged or unacknowledged optional)







DCCH: DCH: [Transport Channel Reconfigure, cfg2]







UE-RRC







UE-RLC







UE-MAC







UE-L1







Node B-L1







Node B-MAC







RNC-L1







SRNC-MAC







RNC-RLC







RNC-RRC







Uu







Iub











Cfg2 







RLC-Data-REQ







CMAC-D / SH-Config-REQ







CRLC-Config-REQ







CPHY-RL-Modify-REQ (cfg 2)







[Transport Channel Reconfigure]











RLC-Data-IND







[Transport Channel Reconfigure]







DCCH: DCH: [Transport Channel Reconfigure Complete]











Cfg2 detected







Cfg3 







Cfg2 Detect







Cfg3 







DL Data transmission (cfg2)







CRNC-MAC











Cfg3 







Cfg3 












