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Introduction

According to the existing specifications it is possible to prioritize NAS messages on DCCH by using SRB3 or SRB4.  The AS RRC messages on DCCH can be sent on SRB1 (RLC UM) and SRB2 (RLC AM).  It is currently not possible to interrupt the transmission of a long message sent on SRB2, e.g. a RADIO BEARER SETUP, a TRANSPORT CHANNEL RECONFIGURSTION or a MEASUREMENT CONTROL message, if a more urgent message needs to be sent, e.g. an ACTIVE SET UPDATE message.  In order to allow the timely delivery of high priority AS RRC messages we propose the introduction of a new high priority SRB (RLC AM).
Discussion

The optimized maintenance of the active set is critical for the efficient use of the radio resources.  If the addition of a radio link is delayed, the UE may waste the resources of the existing radio links (excessive power), and, in extreme cases, the call may drop.  The longer it takes to perform the radio link addition, the higher the probability of dropping the call, or the higher the amount of resources wasted.
If has been shown [2] that the transmission of long RRC messages can span hundreds of milliseconds (160-320ms).  During this time no other RRC message can be sent on the same SRB.  If any of the blocks that compose an RRC message needs retransmission, additional delay is incurred.  This additional delay can block the transmission of urgent messages on the AM SRB [1] for hundreds of milliseconds.
In high mobility scenarios, i.e. when the active set has to be updated every few seconds and the UE measures fast rising pilot signals of the neighbouring cells, the delay of hundreds of milliseconds of an active set update can more likely lead to a dropped call.
If HSDPA (or E-DCH) repointing is done via L3 messages [3] the need for a speedy delivery of urgent RRC messages is even greater.  In fact, the overall system throughput and the average bit rate experienced by the UE are degraded if the serving HS-DSCH cell is not quickly updated.  It should be pointed out, however, that an even better solution to the HS-DSCH (or E-DCH) repointing problem could be found if the repointing were handled at L1/L2 [4].
The addition of an AM SRB (SRB2bis) for the delivery of urgent RRC messages can solve the issues described above.  If UTRAN could send urgent RRC messages on an AM SRB that has a higher priority than SRB2, the transmission of the urgent RRC messages would be able to pre-empt the transmission of low priority RRC messages, i.e. the transmission of a low priority message could be stopped and the DCCH radio resources could be temporarily dedicated to the transmission of the high priority RRC message.  The figures below illustrate the current scheme and the proposed scheme.
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Figure 1.  RRC messages sent over AM RLC - current scheme
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Figure 2.  RRC messages sent over AM RLC - proposed scheme 

In Figure 2 the time needed to successfully deliver all PDUs of the large message is longer than in Figure 1, since it is reasonable to assume that the TFCS will not allow blocks belonging to both SRB2 and SRB2bis in the same TFC.  This will help to keep the same peak rate and the same code usage for the signalling radio bearers.  Thus, every time an urgent message is sent on SRB2bis, no PDU may be sent on SRB2.  If the code resources are available, the operator may choose to allow the simultaneous transmission of PDUs on SRB2 and SRB2bis.
Messages mapped to the new high priority SRB

The new SRB2bis would be mostly useful in the DL due to the larger size of messages typically transmitted in the DL, but it would have to be defined in UL as well.  In theory it should be possible to send all the messages that can currently be transmitted on SRB2 on the new high priority SRB2bis.  For the UL direction, the standard may have to specify which messages shall be sent on SRB2bis, if it is configured.  For the DL direction, UTRAN may decide based on its optimized implementation.
How to configure the new high priority SRB

The existing reconfiguration messages allow for the setup of up to 8 SRBs (maxSRBsetup), even though only 6 SRBs are envisaged in the detailed procedures (SRB0 through SRB4 and the Transparent mode DCCH).  The addition of SRB2bis to the current RRC specifications would be relatively straightforward.
Impact on existing procedures

Many of the existing procedures are already suitable for execution in parallel or without a specific order.  For example the active set update procedure can be executed while a reconfiguration procedure is ongoing.  Therefore, if the ACTIVE SET UPDATE message is sent in parallel to a reconfiguration message, the existing RRC procedures would cover both the case in which the ASU message is received before the reconfiguration message and the case in which the ASU is received after the reconfiguration message
.
It would be possible to increase the level of parallelism of the RRC procedures, so that the full advantages of the SRB2bis can be leveraged.

Alternatives

Alternative approaches are also possible to solve the problem detailed in this document.  The out of order SDU delivery has been introduced for use only with MBMS channels.  In theory, if the out of order SDU delivery is applied to the SRB2, the same benefits could be achieved without the introduction of the SRB2bis.  However, this approach would complicate the existing TFC selection procedures in UL, since the priorities on which the TFC are selected should be based on the SDUs (RRC messages) and not on the logical channel.  It could be argued that most of the benefits of the out of order SDU delivery on SRB2 would be reaped in the DL direction, where the TFC selection algorithm is not specified by the standard.  It could be possible to introduce the out of order SDU delivery only in DL SRB2, so that the UL TFC selection algorithm would not be affected, however, this is left for further discussion among RAN2 experts.
Conclusion

The introduction of a new AM SRB for RRC (AS) messages is here proposed.  If agreed, Qualcomm will draft the needed Rel-6 CRs for the next RAN2 meeting.
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� If the ASU has "now" as activation time, the ASU should not be received within 5 frames of the activation time of the reconfiguration message to guarantee the execution of the ASU in all cases.
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