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1. Introduction
At RAN2#56bis, it was decided that contention resolution (CR) message would be sent with a T-RNTI on L1/2 for initial access [1]. Use of CR message for non-initial access was marked as FFS. 

In this contribution, we want to discuss the use of CR message in somewhat more detail, both for initial access and non-initial access. 
2. Initial access case
[image: image1.wmf]UE

eNB

MME

RA Preamble

RA Preamble Response

Combined L

3 

message

Combined L

3 

response message

CR message

27

.

5

ms

(

47

+

2

*

Ts

1

)

ms

Timer for the reception of CR


Figure1. RACH for initial access with/without CR
Figure1 shows initial access sequences based on agreements. 

Upon successful delivery of combined L3 message, the UE probably operate a timer to wait a CR message. If the UE does not receive CR message prior to the timer expiry, it will retry aRACH procedure. 

With the following considerations:
· aRACH should be designed for a low collision probability [2][3], which means in around 99% of all cases, CR message would be sent unnecessarily. 

We want to optimize the use of CR message in aRACH. Otherwise, it costs too high to support only 1% collision case.  
Without CR message, additional delay would be {19.5+2*Ts1}ms when complete NAS information fits in the combined L3 message (See annex for details). However, additional delay would be increased when complete NAS information doesn’t fit in the combined L3 message. 
Proposal1: 
If {19.5+2*Ts1}ms additional delay for 1% collision case acceptable, contention resolution is handled via combined L3 response message when complete NAS information fits in the combined L3 message. CR message is sent only when NAS information doesn’t fit in the combined L3 message. 

3. Non-Initial access case
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Figure2. RACH for non-initial access with CR

Figure2 shows an example of non-initial access sequence when CR message used. 

With the following considerations;

· The UE already has own C-RNTI before aRACH access, which means UE C-RNTI specific control information, e.g. DL/UL grant, would be anyway given if needed.
· If UE C-RNTI specific control information used as contention resolution, compared to when CR message used, additional delay would be none or very limited 

Proposal2:
For non-initial access, contention resolution is handled via L1/L2 control information.
4. Evaluation 
The following table1 gives an overview on the consequences for different collision cases. 

	Winning UE
	Losing UE
	Impact of current proposals

	Connected mode
	Connected mode
	Very limited

	Idle mode
	Connected mode
	Very limited

	Connected mode
	Idle mode 
	Very limited

	Idle mode
	Idle mode 
	Very limited

	Connected mode
	Idle mode (if Msg3 contains all required NAS info)
	{19.5+2*Ts1}ms additional delay upto aRACH restart 

	Idle mode
	Idle mode (if Msg3 contains all required NAS info)
	{19.5+2*Ts1}ms additional delay upto aRACH restart 


Table1. Impact of current proposals in delay point of view

We can see:
· In most cases, impact of current proposal is very limited

· Only when losing UE is in idle mode and if Msg3 contains all required NAS information, there would be {19.5+2*Ts1}ms additional delay upto aRACH restart ( rare case if we consider low aRACH collision probability

5. Proposal

Given an expected low aRACH collision probability of around 1% and C-RNTI is already owned by the UE for non-initial access, RAN2 is requested to consider following 2 proposals to avoid unnecessary CR message. 

· For initial access, contention resolution is handled via the combined L3 response message if complete NAS information fits in the combined L3 message

· For non-initial access, contention resolution is handled via L1/L2 control information 
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7. Calculations (Annex)

The delay calcuations are based on the following assumptions (mainly as derived from [4]).
A. From the transmission of RA preamble to the reception of CR message: 
	RA opportunity delay
	RA preamble
	Preamble detection and transmission of RA response
	UE processing 
	RRC Connection Request
	HARQ retransmission
	eNB processing 
	CR message
	HARQ retransmission

	5ms
	1ms
	2ms
	1ms
	1ms
	11ms
	4ms
	1ms
	1.5ms (0.3*5)


Total: 27.5ms

B. From the transmission of RA preamble to the reception of combined L3 response message:
	Delay in A – CR message (including HARQ retransmission)
	S1 interface 
	MME processing
	S1 interface
	eNB processing (L3)
	Combined L3 response message
	HARQ retransmission

	25
	2-15ms
	15ms
	2-15ms
	4ms
	1.5ms
	1.5ms (0.3*5)


Total: 2*S1 interface + 47ms























































































































































