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1. Introduction
The 3GPP latency targets for LTE Advanced are listed in [1]. The overall C-Plane latency shall be significantly decreased compared to EPS Rel-8. The target for transition time from Idle mode to Connected mode is less than 50 ms. To meet the target, allowing the UE to transmit the NAS Service Request together with the RRC Connection Request is proposed in [2]. But sending combined messages may not be the best solution in some situations, e.g. at the cell edge. In this contribution we present some methods to repair this problem.
2. Discussion
2.1. Background
The transmission of the combined message, which is the RRC Connection Request message concatenated with the NAS Service Request message, is regarded as an effective option to reduce C-plan setup delay for LTE Advanced. According to Rel-8, the message size of RRC Connection Request is 56 bits. The combined message is assumed as around 100 bits in [3]. For the UE at cell edge, just allocating more resources for the larger combined message could not be useful due to the UL power limitation. TTI bundling is proposed to guarantee the larger combined message transmission. But we think that TTI bundling used for Msg3 has the following drawbacks:

· It can’t be used in some UL/DL configurations of TDD;

· It would consume a lot of UL resources;

· The latency and the complexity of random access procedure are increased;

Furthermore, it is mentioned that all other NAS messages (e.g. NAS Attach, NAS Tracking Area Update) should be sent as separate messages after the RRC Connection Request procedure. In other words, not all initial access procedures for Rel-10 UEs need to support the combined message in Msg3. When discussing the solutions for the combined message, it is proposed to take the following requirements into account:

· eNB could have some information about whether the combined message or RRC message alone would be sent in Msg3;

· The waste of UL resources should be reduced;

· The complexity should be acceptable.
2.2. Approaches
The current preamble group selection provides a way to let eNB know some information of the UE, e.g. the link quality and the size range of Msg3. In the same way, LTE-A UEs with a sufficient good link quality may select a preamble within group B (even group C) to indicate that it would like to transmit both RRC Connection Request and NAS Service Request in Msg3. If group B is reused by LTE-A UEs, eNB should allocate more uplink resources which are at least enough to convey the combined message. Furthermore, if the release of a UE can be distinguished based on the selected preamble or the PRACH resource, eNB could efficiently allocate the uplink resources and avoid wasting uplink resources for LTE UE that can not perform a combined message with Msg3. On the other hand we think that sending both messages in Msg3 at the same time could not be the best solution for UEs which are power-limited, i.e. UEs located at the cell-edge. For those UEs, to guarantee the larger Msg3 transmission, we should impose a significant complexity. So LTE-A UE may make simple link quality estimation based on path loss and power information etc. before initialization of RRC connection establishment procedure. RRC message should be sent alone in Msg3 if the link is not good enough to convey the combined message. And we hope RAN2 to discuss if all the LTE-A UE especially UE at the cell edge must reduce the latency of control plane activation to meet 50ms.
Proposal 1: We propose RAN2 to confirm whether the LTE-A UE in poor radio link quality should meet the 50ms target latency of CP activation.

If the 50ms target latency is not fit for the UE in poor radio link quality, we give the proposal 2 as below:

Proposal 2: UE in poor radio link quality should choose the Rel-8 way for CP activation, in which is Msg3 containing RRC message alone but not combined message.

If the 50ms target latency should be met for the UE in poor radio quality, in the following we give an enhanced method besides TTI bundling, which is to allow for NAS message transmitting just following the RRC message in Msg3. The UL Grant in RAR can be newly interpreted to the Grant used for two consecutive subframes, and UE can transmit the RRC message in the first subframe and the NAS message in the second. And we can use the R bit in MAC RAR to distinguish the enhanced RAR and the legacy RAR. Furthermore, eNB may use new RAR format or PDCCH to provide the UE with additional resources to transmit the NAS message adjacent to the UL subframe of Msg3. Comparing with TTI bundling, the advantages of this method are as below:

1. The latency is shorter, because TTI bundling needs at least 4ms for one transmission but this method only needs 2ms;

2. The utilization of UL resource is more efficient.

Proposal 3: To reduce the latency of CP activation, eNB may schedule a LTE-A UE to send RRC and NAS message respectively in two adjacent UL subframes.
However, no matter which enhanced random access method is employed, if there is no way for eNB to learn the UE’s release version and radio link quality, it will lead to the UL resource wasting. So we think there should be some ways for eNB to learn the UE’s release version at the beginning of the random access procedure, such as preamble or PRACH resource.
Proposal 4: There should be some distinguished method for eNB to learn the UE’s release version and radio link quality before sending RAR.  
3. Conclusion
In this document we present the method to reduce the latency of control plane activation and indicated the following proposals:

Proposal 5: We propose RAN2 to confirm whether the LTE-A UE in poor radio link quality should meet the 50ms target latency of CP activation.

If the 50ms target latency is not fit for the UE in poor radio link quality, we give the proposal 2 as below:

Proposal 6: UE in poor radio quality should choose the Rel-8 way for CP activation, in which Msg3 contains RRC message only but not combined message.

Else,

Proposal 7: To reduce the latency of CP activation, eNB may schedule a LTE-A UE to send RRC and NAS message respectively in two adjacent UL subframes.
Proposal 8: There should be some distinguished method for eNB to learn the UE’s release version and radio link quality before sending RAR. 
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