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1. Introduction
Through RAN2#48bis, two different options for RRC location were discussed. 

· RRC in Node B based on the architecture A&B

· RRC in central node based on the architecture C

All though most companies supported RRC in Node B, decision was not made at the last meeting and contributions on several aspects are invited for RAN2#49. 

In this document, we would like to analyze two options for RRC location in the point of call setup delay view. 

2. Discussion

For calculation of call setup delay, we refer the value of internal processing time and propagation delay over Uu/Iub/Iu to [1] all though their real values are dependent on each vendor. The following table shows the parameters used in this document. 

	Parameter
	Value

	Preamble to preamble period in PRACH
	4ms

	UE L3/L2 processing time
	1ms 

	UE L2/L1 processing time
	0.5ms

	Node B L1/L2 processing time
	0.5ms

	Node B L2/L3 processing time
	0.5ms

	RNC+ L2/L3 processing time
	0.5ms

	GGSN+ L3 processing time
	0.5ms

	Propagation over Uu
	0.5ms

	Propagation over Iub
	1ms

	Propagation over Iu+
	2ms

	Number of HARQ retransmission
	2

	Number of HARQ processes
	4


Table1. Parameters for calculation of call setup delay
Considering usage of shared channel only and role of RRC, we can assume the signaling flows for both cases, i.e. RRC in Node B and RRC in center node. 
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Figure1. Call setup procedure when RRC is in a central node (RNC+)
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Figure2. Call setup procedure when RRC is in Node B
Figure 1 illustrates call setup procedure when RRC is in a center node. Initial UL/DL message is used to assign cell level UE temporary id, which is used for scheduling information. This means HARQ is used for the signaling afterwards, i.e. Access Request. Please note that it is not possible Node B to assign it if RRC is located in a center node. Access Request/Response is sent to initiate service. Access Request contains service context including QoS, and Access Response contains RB information. When the RNC+ receives Access Request, separate Iub setup procedure is also additionally needed. 
Figure 2 illustrates call setup procedure when RRC is in a Node B. Compared with figure 1, Node B can assign cell level UE temporary id at initial physical channel access procedure since RRC is in a Node B. In addition, separate Iub setup procedure is not needed. 
The total call setup delay comparison is shown in the following table. 

	RRC Location
	Total call setup delay

	Center node
	59ms

	Node B
	39ms


Table2. Total call setup delay comparison between figure1 and figure2
From the table 2, if RRC is located in Node B, it can reduce the call setup delay upto 34%. It is significant difference. We should note that 59ms is given without consideration on numbers of PRACH access trial, scheduling and processing delay due to congestion, numbers of repetition, and larger TTI, etc. Furthermore, the actual internal processing time and propagation delay is very dependent on each vendor all though we refer very optimum value for call setup delay calculation. On larger TTI, we add call setup delay comparison table into Annex in 2ms TTI. It shows it cannot meet even 100ms latency requirement [2]. 
To be concluded, if RRC is in a center node, 59ms call setup delay without considering numbers of PRACH access trial, scheduling and processing delay due to congestion, numbers of repetition, larger TTI, various ranges of actual internal processing time and propagation delay, etc is not enough. Meanwhile, if RRC is in a Node B, it can reduce the call setup delay upto around 34% compared when RRC is in a center node.  It is significant reduction and very tolerant for other things to be considered as above. 
3. Conclusion 
In this document, we analyze call setup delay dependent on RRC location. It shows we can have significant call setup delay reduction if RRC is in a Node B. Therefore, we propose RRC should be in a Node B in the call setup delay point of view. 
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ANNEX (Assumption on 2ms TTI)
	Parameter
	Value

	Preamble to preamble period in PRACH
	4ms

	UE L3/L2 processing time
	1ms

	UE L2/L1 processing time
	2ms

	Node B L1/L2 processing time
	2ms

	Node B L2/L3 processing time
	0.5ms

	RNC+ L2/L3 processing time
	0.5ms

	GGSN+ L3 processing time
	0.5ms

	Propagation over Uu
	2ms

	Propagation over Iub
	1ms

	Propagation over Iu+
	2ms

	Number of HARQ retransmission
	2

	Number of HARQ processes
	4


Table3. Parameters for calculation of call setup delay (2ms TTI)

	RRC Location
	Total call setup delay

	Center node
	122ms

	Node B
	72ms


Table4. Total call setup delay comparison between figure1 and figure2 (2ms TTI)
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