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1. Introduction 
For LTE-A, control plane latency from idle to active is 50ms. To meet 50ms, combined RACH_MSG3, i.e. RRC Connection REQ and NAS Service REQ, was proposed at RAN2#65BIS [1]. 

In this document, we would like to see more details on the combined RACH_MSG3. 

2. Discussion

2.1 Expected combined RACH MSG3 size 

With the following considerations: 
· REL8 RRC Connection REQ: 56bits

· REL8 NAS Service REQ: 32bits

· REL8 NAS Extended Service REQ: 80bits

NAS Extended Service REQ will be used for CSFB. It is only indicated use case in [2]. So, with the assumption that the CS service will be provided over VoIMS in LTE-A, the expected combined RACH MSG3 size would be around 100bits (with some marginal bits). 
Proposal1: Around 100bits would be the proper assumption as the combined RACH MSG3 size

2.2 How to send combined RACH MSG3? 
In LTE, we have 56bits RACH MSG3 as the minimum size already considering the cell coverage and the UE power limitation. Just assigning more bandwidth for RACH MSG3 is not helpful due to the decreased power per RE. 

Thus, to guarantee the bigger RACH MSG3 transmission, we should introduce new power class for the LTE-A or we should repeat the RACH MSG3 in the Time-Domain as follow: 

· Alternative_1: increased power class for the LTE-A UE

· Alternative_2: more HARQ retransmissions for RACH MSG3

· Alternative_3: TTI bundling for RACH MSG3

Proposal2: To guarantee to send the combined RACH MSG3, we should consider the following alternatives 

· Increased power class for the LTE-A UE
· More HARQ retransmissions for RACH MSG3
· TTI bundling for RACH MSG3
2.3 Expected latency reduction
Marked changes in the table1 are expected from the combined RACH MSG3. Note we don’t consider further optimization such as RACH scheduling period, internal processing delay in the UE, ENB and MME, ETC. 
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Figure1. Signaling flows from the combined RACH MSG3

	Component
	Description
	Combined RACH

	1
	Average delay due to RACH scheduling period
	2.5

	2
	RACH Preamble
	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
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	5

	6
	Transmission of RRC Connection Request
	1

	7
	Processing delay in eNB (L2 and RRC)
	4

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

	9
	Processing delay in the UE (L2 and RRC)
	

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

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

	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

	16
	Transmission of RRC Security Mode Command and Connection Reconfiguration (+TTI alignment)
	1.5

	17
	Processing delay in UE (L2 and RRC)
	20

	 
	Total delay [ms]
	59 + 2*T_S1


Table1. Expected delay analysis from the combined RACH MSG3
Proposal3: To capture the signaling flows and delay analysis from the combined RACH MSG3
3. Conclusion
In this document, we would like to propose as follow: 

· Around 100bits would be the proper assumption as the combined RACH MSG3 size

· To guarantee to send the combined RACH MSG3, we should consider the following alternatives

> Increased power class for the LTE-A UE

> More HARQ retransmissions for RACH MSG3

> TTI bundling for RACH MSG3

· To capture the signaling flows and delay analysis from the combined RACH MSG3
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