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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 50ms. To meet the target, allowing the UE to transmit the NAS Service Request together with the RRC Connection Request is proposed in [2]. There are several methods proposed on how to make the NAS and RRC combining transmission work well in previous meetings. But before we discuss the detailed methods, we should consider when to use the combination of RRC and NAS way, and then discuss how to make it work well.
2. Discussion
2.1. When to use the combined RRC and NAS message?

In Rel-8, UE uses the Msg3 grant to transmit RRC Connection Request message during C-plane activation procedure. For Rel-10 should keep compatibility with Rel-8, Rel-10 UE also supports the way to transmit RRC only message in Msg3. In Rel-10, to decrease the C-plane connection latency, the combined RRC and NAS message is introduced to transmit in Msg3. So there are two messages can be transmitted in Msg3, RRC only message and combined RRC&NAS message. 

For the combined RRC&NAS message size is larger than RRC only message,  the UL grant and transmission power using for it should be larger than Rel-8. For UE in poor quality, some additional mechanism should be introduced to guarantee the transmission.
There will be two options to choose in the setup sequence:

· Option 1: Rel-10 UE always uses combined RRC and NAS message in Msg3;
· Option 2: Rel-10 UE selects the RRC only message in poor radio link quality, and combined RRC&NAS message in good radio link quality.
In option 1, for the combined message size becomes larger, the uplink transmission power should be increased to guarantee the transmission. But the UE in poor radio link quality, such as at cell edge, has limited power and the limitation of power is owing to the ability of UE or interface. The method of increasing power is not very appropriate. Some companies propose to introduce TTI bundling to solve the problem, but it introduces some new problem: 
· Problem 1: eNB should distinguish Rel-8 and Rel-10 UE before Msg3 to adopt the different method, TTI bundling or not; 
· Problem 2: eNB should distinguish the radio quality of Rel-10 UE, and TTI bundling should not be used for the UE in good radio link quality;
· Problem 3: The collision will happen on more than one subframe if it happens;

· Problem 4: UE should distinguish the transmission method for Msg3 based on the eNB’s release version but UE cannot learn whether it is Rel-8 cell or Rel-10;
· Problem 5: it can not work in some TDD configurations, which is except configuration 0,1,6;
In option 2, UE can select the message kind based on the radio link quality. Actually, in Rel-8 UE in idle mode can learn the radio link quality and UE selects the preamble group based on the Msg3 size and pathloss. The Msg3 transmission initiated by the preamble from group B can get more uplink resource, large message size and more transmission power. And all these can meet the combined RRC&NAS message transmission. The problem of uplink transmission power limitation will not happen in good radio link quality. In other words, the Rel-8 random access procedure can work for the combined RRC&NAS message transmission without modification.
Table 1 in Reference [2] gives the delay analysis, and it is abstracted in Appendix. It is the delay optimized analysis. The assumption is there is no retransmission, which means it is a good radio link quality. However, it is not sure whether 50ms target will be met for the UE in poor radio link quality.
If we consider the combined RRC&NAS message method only for the UE in good condition, Rel-8 random access procedure can work with good compatibility and can decrease C-plane delay easily to meet the target. If the combined method is also considered for the UE in poor quality, it will not bring so much effect on the delay decreasing, and it will bring the complexity for the Rel-10 system. From the compatibility and requirement aspects, we propose Rel-10 UE can select the RRC only message or combined RRC&NAS message based on the radio link quality.
Proposal 1: Rel-10 UE should not always use the combined RRC&NAS message to initiate connection in Rel-10 cell.

Proposal 2: Rel-10 UE should select the appropriate way to initiate connection based on radio link quality: RRC only message in poor condition, combined RRC&NAS message in good condition.
2.2. How to make the RRC and NAS combination work well?

This section analyzes whether the Rel-8 random access procedure can work well for the enhanced connection initiation.
For Rel-10 UE, the initiation of connection can work as below:
1. UE in idle mode monitors the radio link quality by the measurement procedure compatible with Rel-8;

2. UE decides which one is transmitted in Msg3, RRC only message or combined RRC&NAS message; for example UE can use the same pathloss threshold in MAC to judge the condition;
3. If UE selects the RRC only message, UE MAC selects the preamble group A to initiate the random access procedure, and the following procedure is as same as Rel-8;
4. If UE selects the combined RRC&NAS message, UE MAC selects the preamble group B (based on the message size and pathloss), and the following procedure is as same as Rel-8.
From the procedure as below, MAC does not see the difference of the two message kinds, and only RRC can see it and have new operation. So the compatibility is kept.
On the other hand, if RAN2 decides to enhance the connection initiation for UE in poor condition. In order to guarantee the transmission quality, the random access procedure should be enhanced, such as TTI bundling or some other methods. No matter which enhanced random access procedure is employed, there will be two kinds of random access procedure exist in Rel-10 system. In order to reduce the waste of UL resources and control the complexity, eNB needs to learn the UE’s release version and radio link quality before sending RAR.
Proposal 3: If RAN2 decides to enhance the connection initiation for UE in poor condition, there should be some methods 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 1: Rel-10 UE should not always use the combined RRC&NAS message to initiate connection in Rel-10 cell.

Proposal 2: Rel-10 UE should select the appropriate way to initiate connection based on radio link quality: RRC only message in poor condition, combined RRC&NAS message in good condition.
Proposal 3: If RAN2 decides to enhance the connection initiation for UE in poor condition, there should be some methods for eNB to learn the UE’s release version and radio link quality before sending RAR.  
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5. Appendix
Table 1: Estimated delay components
	Component
	Description
	Rel-8

[2]
	Combined initial RRC/NAS
	Reduced delays & RACH period

	1
	Average delay due to RACH scheduling period
	5
	5
	2.5

	2
	RACH Preamble
	1
	1
	1

	3-4
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	5
	5
	5

	5
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	5
	5
	4

	6
	Transmission of RRC Connection Request
	1
	1
	1

	7
	Processing delay in eNB (L2 and RRC)
	4
	4
	3

	8
	Transmission of RRC Connection Set-up (and UL grant)
	1
	1
	1

	9
	Processing delay in the UE (L2 and RRC)
	15
	15
	12

	10
	Transmission of RRC Connection Set-up complete (including NAS Service Request)
	1
	1
	1

	11
	Processing delay in eNB (Uu –> S1-C)
	4
	
	

	12
	S1-C Transfer delay
	T_S1
	
	

	13
	MME Processing Delay (including UE context retrieval of 10ms)
	15
	
	

	14
	S1-C Transfer delay
	T_S1
	
	

	15
	Processing delay in eNB (S1-C –> Uu)
	4
	4
	3

	16
	Transmission of RRC Security Mode Command and Connection Reconfiguration (+TTI alignment)
	1,5
	1,5
	1,5

	17
	Processing delay in UE (L2 and RRC)
	20
	20
	15

	 
	Total delay [ms]
	82,5
	63,5
	50
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