TSG-RAN Working Group 2 meeting #59bis

R2-073934
Shanghai, China 8th October – 12th October, 2007
Source:
ZTE
Title:




modification on interaction model for Random Access Procedure
Agenda item:
4.10
Document for:
Discussion for approval
1. Introduction
In RAN2#58bis meeting it is agreed in [1] that MAC layer will be responsible for analysing whether a random access response corresponding to the random access preamble access is received or not. And if no random access response is received within the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END], the UE shall proceed to the selection of a Random Access Preamble. 
And currently in [2] the interaction model between L1 and L2/3 for random access procedure says:

Random access procedure described above is modelled in Figure 10.1.5.3-1 below from L1 and L2/3 interaction point of view. L2/L3 receives indication from L1 whether ACK is received or DTX is detected after indication of Random Access Preamble transmission to L1. L2/3 indicates L1 to transmit first scheduled UL transmission (RRC Connection Request in case of initial access) if necessary or Random Access Preamble based on the indication from L1.
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Figure 10.1.5.3-1: Interaction model between L1 and L2/3 for Random Access Procedure
That means physical layer is responsible for detecting whether any random access response within the TTI window is received or not.
This document try to figure out that it is more reasonable for L2/L3 layer to detect that no random access response is received rather than for L1 to detect it and report to L2/3.
2. Discussion
First both L1 and L2/3 protocol can detect random access response has arrived or not. It will be done during a TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END]. And how often the detection will be done depends on the random access back-off scheme. But no matter what the back-off scheme is the detection will be done less frequently than the transmission of random access. It seems better for L2/3 to accomplish a functionality that L1 and L2/3 are both capable in terms of system complexity.
Second if L1 is responsible for the detection then more signalling overhead between L1 and L2/3 is needed. logically it is necessary to convey the parameter of TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END] from L2/3 to L1 every time when random access is triggered otherwise L1 will keep monitoring the random access response message after transmission of random access preamble. In this way either no DTX reception is detected or wrong random access response is detected due to other UEs’ transmission if as matter of fact no corresponding random access response is received. 
If L1 get the parameter of TTI window and no random access response is detected within the window, L1 will send a message up to the L2/3 who is waiting for the indication message. From L2/3 point of view even it can rely on L1 to detect the corresponding random access response message. it is also necessary to set a timer to prevent waiting for the indication for ever. And if no any indication message is received from L1, it will be considered obviously that no random access response is detected. So in this way L2/3 still have to accomplish a similar functionality which is done by L1.
So it is L2/3 but not L1 shall be responsible for detecting random access response. In this way L1 is completely passive i.e. L1 does not care about any relationship between the reception and transmission. It is purely driven by L2/3 or RF signal. the interaction model is modified for:
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since no TTI window like parameter is conveyed to the L1, it is necessary for L2/3 to stop L1 for monitoring any random access response in some cases. For example a right random access response is received MAC layer may notify L1 to stop monitoring because further split random access response message may come in again. Or if no random access response is detected and L2/3 decides to give up the random access procedure so L1 shall also be notified the decision otherwise it will keep monitoring. Another possibility is random access preamble will be retransmitted. In this case L1 may stop monitoring once the retransmission is triggered. 
3. Conclusion 
It is proposed that L2/3 but not L1 shall be responsible for detect random access response message. In this way processing efficiency of random access procedure is improved since the detection and retransmission decision is made in the same protocol layer. and less complexity and signalling overhead between L1 and L2/3 is achieved. 
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10.1.5.3
Interaction model between L1 and L2/3 for Random Access Procedure
Random access procedure described above is modelled in Figure 10.1.5.3-1 below from L1 and L2/3 interaction point of view. L2/L3 receives indication from L1 whether ACK is received or not after indication of Random Access Preamble transmission to L1. L2/3 indicates L1 to transmit first scheduled UL transmission (Note 1) if necessary or Random Access Preamble based on DTX detection in L2/L3. L1 may stop monitoring legacy Random Access Response message if notified by L2/3 explicitly or a new Random Access Preamble is triggered. 
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Figure 10.1.5.3-1: Interaction model between L1 and L2/3 for Random Access Procedure
Note 1: L2/3 signalling could be:


RRC Connection Request in case of initial access

Handover Confirm in case of handover required access

Schedule Request and data (optional) in case of UL/DL data arrival
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