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1
Introduction

After RAN#68 meeting, a new SI was agreed [1] that aims at studying improvements that in particular would optimize and enhance state transition process. One of the improvements proposed at the RAN2#88 meeting was a so-called enhanced synchronous RRC re-configuration procedure [2]. As elaborated in the latter contribution, current synchronous procedure has a limitation originating from the fact the RNC has to set up in advance some moment of time when a new configuration should take place. However, since the RNC does not know when a UE receives the message and can send a response, the re-configuration time should be set conservatively.

In this discussion paper we present some considerations and options on how the synchronous RRC re-configuration could be enhanced with minimal changes to current procedures and approaches.

2
Synchronous RRC re-configuration 

2.1
Legacy procedure 

Figure 1 below illustrates the legacy synchronous RRC re-configuration procedure, which for the sake of completeness also shows messages exchanged between RNC and Node B. The RNC determines activation time (T), when a new configuration will take place.  As mentioned in the Introduction part and elaborated further in [2], this scheme has a limitation that since it is not known when a UE receives the message and generates the response, the RNC may resort for setting quite conservative activation time.   
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Figure 1: Legacy synchronous RRC re-configuration procedure.

2.2 Enhanced procedure 

Figure 2 below shows an enhanced procedure, which to some extent overcomes the problem of the legacy procedure. As exemplified in the figure, upon issuing the reconfiguration message to a UE, the RNC includes the activation delay/offset (D) instead of the exact activation time. Once the UE receives the message, it can calculate the activation time by adding the aforementioned delay to the current moment of time. When RNC receives the response message with the calculated activation time, it will know when to apply the new configuration and can issue the RL COMMIT message to the Node B with the same activation time. 
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Figure 2: Enhanced synchronous RRC re-configuration procedure.

It should be noted that this approach, when the activation delay or offset is used by a UE to calculate the activation time, is already adopted in the enhanced serving cell change feature. The IE “Activation time offset” is signalled in the target cell pre-configuration (see 10.3.6.79a) and the calculated activation time is reported back in the MEASUREMENT REPORT 1D message (see 10.2.19).

Figure 2 shows also the RB COMPLETE message at T+D, which is a subject for further discussions. On the one hand, one can argue that it is not needed as all the entities know when a new configuration will take place. On the other hand, that message follows the current logic  of the RRC specification that assumes that this RB COMPLETE message serves as a final indicator of a new configuration applied at the UE side. The most typical use case is the serving cell change when the RB COMPLETE message is transmitted through the target serving HS-DSCH cell.

Having compared procedures depicted in Figure 1 and Figure 2 one can end up with a few important observations:

1. On the one hand, an approach when a UE calculates the activation time based on the provided delay/offset can speed synchronous re-configuration procedure as the RNC does not need to make a worst case estimation of when the messages reaches the UE and whether retransmissions would be needed.

2. On the other hand, the most typical congestion point is the uplink direction, not the downlink. As a result, the activation delay/offset still should be set conservatively accounting for possible congestion also in the uplink direction.

3
Conclusion

In this discussion we have presented our considerations on how it is possible to introduce enhancements into the RRC synchronous re-configuration procedure. One of the straightforward extensions, which do not even require changes to the lower layers, is to signal to the UE activation delay/offset, which would be added by a UE to the current CFN and reported back to the RNC as a final activation time.

The bigger question for the RAN2 discussion is that an enhancement described both in this paper and in [2] provide only a marginal gain. The most typical congestion point, which impacts message delays, is the UL direction and not the DL one. Thus, the network still will have to set the activation time to quite conservative value compensating for possible UL delays and retransmissions that the RNC cannot predict by any means. 
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