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1 Introduction
In order to increase the flexibility of the scheduler at eNB, in current specification [1], the eNB sends the corresponding RA responses to UEs in a semi-synchronous fashion, e.g. in a defined time window rather than a single fixed time relative to the received RA preamble. UE starts monitoring PDCCH for its RA response in a TTI window after transmitting the random access preamble. 
Back off control in msg2 is agreed during last meeting. However whether the UE should continue monitoring PDCCH for its RA response after receiving Overload Indicator is not discussed and agreed yet. In this contribution, we propose that for the overload situation, UEs performing contention based random access procedure should stop monitoring the PDCCH immediately and perform the back off procedure.
2
Discussion
If an overload situation occurs, it is likely that the Msg 3 error rate is too high e.g. many UEs are in contention or the message can not be received by eNB properly [2]. 
In our point of view, it is beneficial to apply back off immediately for all UEs in contention once overload situation is detected. The reason is that for all losers, the delay of the total random access procedure in the overload situation would be long if the maximum number of the HARQ retransmission at Msg3 is taken into account, and the losers would apply back off after contention resolution anyway. In addition, the transmission of the Msg 3 and Msg 4 for solving contention in overload situation occupies resources. It turns out to be capacity waste. So for UEs in contention once overload situation occurs, it is better for them to apply back off immediately rather than go through the whole contention resolution procedure. 
So based on the analysis above, we would expect that eNB wouldn’t send any RA responses for UEs performing contention based random access procedure in the overload situation as the best solution, therefore there will be no need for UEs to wait for its RA response within the TTI window once Overload Indicator is received. So we propose the following
Proposal 1: For the UE performing contention based random access procedure, upon receives Overload Indicator, it should stop monitoring PDCCH for its RA response and apply back off parameters immediately for calculating the next random access attempt.
If UE performing contention based random access procedure receives Overload Indicator with the RA response, this should be considered as an error case and be ignored. UE stops monitoring PDCCH and the back off value is calculated and applied immediately for the next RACH attempt. 

The above scheme would reduce the overall random access procedure delay of the UEs performing contention based random access procedure in overload situation as UE doesn’t need to monitor PDCCH till TTI window exceeds and also it ensures the real time processing of the overload situation.
The above case discusses the behavior of UEs in contention. For UE assigned with the dedicated preamble, it should be excluded from the abort condition above and continue monitoring its RA response till UE finds its RA response or the TTI window exceeds

Proposal 2: For UE assigned with the dedicated preamble, it should be excluded from the abort condition and continue monitoring its RA response till its RA response is received or the TTI window exceeds.
Figure 1 shows the flow chart of the proposal aligned to the current procedure for UE performing contention based random access procedure.
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Figure 1 Abort monitoring procedure for UE performing contention based random access procedure
3 Conclusion
Proposal 1: For the UE performing contention based random access procedure, upon receives Overload Indicator, it should stop monitoring PDCCH for its RA response and apply back off parameters immediately for calculating the next random access attempt.  
Proposal 2: For UE assigned to the dedicated preamble, it should be excluded from the abort condition and continue monitoring its RA response till its RA response is received or the TTI window exceeds.
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5 Text Proposal to TS 36.321
Beginning of Text Proposal – 36.321
Once the Random Access Preamble is transmitted, the UE shall monitor the [PDCCH] in the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END] for Random Access Response(s). The UE may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response corresponding to the Random Access Preamble transmission. The UE selecting non-dedicated preamble shall stop monitoring for Random Access Response(s) after the reception of the Overload Indicator.
-
If notification of a reception of the Random Access Response is received from lower layers, the UE shall:

-
if the Random Access Response contains an Overload Indicator:
-
update the backoff parameter value in the UE;
-
if the Random Access Preamble was selected by MAC:
-
consider this Random Access Response reception as not successful;
-
else the UE shall update the backoff parameter to the value [0],
-
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble (see subclause 5.1.3)

-
the UE shall:

-
consider this Random Access Response reception successful;

-
process the received Timing Alignment value (see subclause 5.2);

-
if an UL grant was received, process the UL grant value;

-
if the UE does not have a C-RNTI, Temporary C-RNTI shall be set to the value received in the Random Access Response message no later than at the time of the first transmission corresponding to the UL grant provided in the Random Access Response message;
-
If the UE is in RRC_CONNECTED state [except for RLF] and the Random Access Preamble was selected by MAC, a C-RNTI MAC control element shall be included in the subsequent uplink transmission;

-
if the UE is in RRC_IDLE state [or RLF], provide an indication to the higher layers that the procedure was successful.
If no Random Access Response is received within the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END], or if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble, the Random Access Response reception is considered not successful. 
-
If the Random Access Response reception is considered not successful, the UE shall:
-
If the PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
if in this Random Access procedure:

-
the Random Access Preamble was selected by MAC; or
-
the Random Access Preamble and PRACH resource were explicitly signalled and will expire before the next available Random Access occasion:

-
based on the backoff parameter stored in the UE since the Random Access procedure initialization (see subclause 5.1.1), compute and apply a backoff value indicating when a new Random Access transmission shall be attempted;
 -
proceed to the selection of a Random Access Resource (see subclause 5.1.2).

-
Else if PREAMBLE_TRANSMISSION_COUNTER is equal to PREAMBLE_TRANS_MAX

-
if the UE is in RRC_IDLE state [or RLF], indicate to the higher layer that the random access procedure failed.
Editor’s note:
Whether error conditions are specified is FFS.
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