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1. introduction
in stage 2 there are 5 scenarios identified to use RACH procedure e.g. UL/DL data arrival. If DRX cycle is a bit long e.g. for NRT service RACH procedure will be used frequently even in RRC_CONNECTED state. And handover is also believed to occur more frequently in LTE system compared to legacy system. So it is worth to investigating the battery assumption during RACH procedure. And also RAN2 has agreed RACH backoff scheme is needed when cell is overloaded. Backoff scheme anyhow will increase the duration of RACH procedure and affect the battery assumption greatly. This contribution addresses the issue based on analyzing interaction between the physical and MAC layer and modification on the RACH physical model is proposed. 
2. discussion
here is the Interaction model between L1 and L2/3 for Random Access Procedure in section 10.1.5.3 of [1]
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Figure 10.1.5.3-1: Interaction model between L1 and L2/3 for Random Access Procedure

figure 1 depict the interaction model in the form of flow chat assuming:

· RACH periodicity is 10ms

· Offset TTI of reception window is 3ms

· Length of reception window is 5ms

· RACH Backoff distance is 20ms
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Figure 2

In figure2 it is assumed that random access preamble is lost. So physical layer of UE fails to receive random access response within reception TTI window. in section 5.1.3 of [2] it says: (MAC) Instruct the physical layer to transmit a preamble using the selected PRACH resource, corresponding RA-RNTI, preamble index and PREAMBLE_TRANSMISSION_POWER i.e. no parameter of reception TTI window is know by the physical layer. So actually physical layer does not know when it shall stop receiving random access response message. The physical layer then continue monitoring the random access response until retransmission of random access preamble request is received from MAC layer again. If backoff scheme is adopted then the duration of monitoring is prolonged. The power consumed after reception TTI window is just wasted. It is doubted in the same figure that physical layer can send a DTX reception to MAC layer with dash line. 
If the retransmission of random access preamble is successful physical layer of UE will receive random access response (RA RSP) message within reception TTI window and then forward it to the MAC layer. MAC layer then send Stop Receiving message to ask physical layer to stop receive any random access response message.
Physical layer does not stop monitoring RA RSP because it has no idea of the boundary of reception TTI window. So one way to solve the problem is to convey related parameter from MAC layer to physical layer. In order to avoid functionality redundancy MAC layer will just care about the maximum transmission time but not reception TTI window anymore. But MAC layer still need some sort of protection to avoid deadlock e.g. due to missing PRIMARY between physical layer and MAC layer. So logically functionality redundancy still exist. Here is one example in figure 3:
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Figure 3

A better way forward is let MAC care about the reception TTI window. and when MAC physical layer realized that no RA RSP is received within the window or when it receive RA RSP Ind from physical layer it then ask physical layer to stop monitoring RA RSP explicitly. Here is the example figure:
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Figure 4

In figure 4 when MAC layer fails to receive correct RS RSP then it ask physical to stop monitoring RA RSP. And when correct RS RSP is received within reception TTI window it also do the same job. In this way physical layer is just passive worker: it is driven by MAC layer to send and receive message. And thus makes physical layer purer and simpler. 
3. Conclusion
Since reception TTI window is not known by physical layer more power of UE is wasted due to continuous monitoring RA RSP. Two alternatives are discussed i.e. to leave the job to physical layer or to leave the jot to MAC layer with explicit stop signalling. And the second one is preferred.  
4. Reference
[1] 36.300 v820
[2] 36.321 v200
5. text proposal

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 detect DTX reception by itself. L2/3 indicates L1 to transmit first scheduled UL transmission (RRC Connection Request in case of initial access) if necessary or Random Access Preamble if no Random Access Response is received. In both case L1 is asked to stop monitoring immediately.
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Figure 10.1.5.3-1: Interaction model between L1 and L2/3 for Random Access Procedure
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