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1 Introduction
The random access procedure can be divided into two forms: contention based and non-contention based random access [1]. The main functions of random access are PRACH transmission power, preamble power-ramping, and the transmission of the actual message. Requirements on the random access procedure for UTRA have been specified in TS 25.133 and similar requirements for E-UTRA should also be specified. In this paper, we therefore propose an overview of possible requirements on the procedure.
2 Discussion
As specified in TS36.300 [1] and TS 36.321[2], the contention based and non-contention based random access procedures are different. So it is needed to consider how to specify the requirements for these two different procedures. Next, we will analyze both of them.

Contention based random access

There are four steps which are specified in TS36.300 [1]. The corresponding UE behaviour will be described as follows:
1)
Random Access Preamble on RACH in uplink:
The UE shall randomly select a Random Access Preamble and transmit. The UE shall indicate a Random Access problem to upper layers and transmit a preamble with the calculated PRACH transmission power if the maximum number of preamble transmission counter has been reached. It is suggested that the UE shall have capability to calculate PRACH transmission power according to the PRACH power formula defined in TS 36.213[3] and apply this power level at its first preamble transmission or additional transmissions. We know that the absolute and relative PRACH power tolerances are being discussed in RAN4 and have not been decided. But if the values are specified in TS36.101, then the same accuracy requirement should apply to the PRACH transmission power as well. It is proposed that the behaviour should be specified in the RAN4 RRM requirements.
Proposal1: The UE shall have capability to calculate PRACH transmission power according to the PRACH power formula defined in TS 36.213 and apply this power level at the first preamble or additional preambles. The absolute power applied to the first preamble shall have an accuracy as specified in table x of TS 36.101. The relative power applied to additional preambles shall have an accuracy as specified in table x of 36.101.
Proposal2: The UE shall indicate a Random Access problem to upper layers and transmit a preamble with the calculated PRACH transmission power if the maximum number of preamble transmission counter has been reached.
2)
Random Access Response generated by MAC on DL-SCH:
The UE shall monitor the PDCCH associated with the RA-RNTI in the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END] for Random Access Response(s). 
After successful reception of a Random Access Response, if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, the UE shall stop monitoring for Random Access Response(s) and transmit msg3. If all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble or if no Random Access Response is received within the TTI window, the UE shall increment PREAMBLE_TRANSMISSION_COUNTER by 1 and select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value based on the backoff parameter in the UE and delay the subsequent Random Access transmission by the backoff time using the updated transmitting power. 
It is proposed that the UE behaviou should be tested when the above cases occurred.
Proposal1: The UE shall stop monitoring for Random Access Response(s) and transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
Proposal2: The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
Proposal3: The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END].
3)
First scheduled UL transmission on UL-SCH:
There are the following cases specified in TS36.300 [1]:

For initial access:

-
Conveys the RRC Connection Request generated by the RRC layer and transmitted via CCCH;

-
Conveys at least NAS UE identifier but no NAS message;-

-
For RRC Connection Re-establishment procedure:
-
Conveys the RRC Connection Re-establishment Request generated by the RRC layer and transmitted via CCCH;-


-
After handover, in the target cell:

-
Conveys the ciphered and integrity protected RRC Handover Confirm generated by the RRC layer and transmitted via DCCH;

-
Conveys the C-RNTI of the UE (which was allocated via the Handover Command);

-
Includes an uplink Buffer Status Report when possible.

-
For other events:

-
 Conveys at least the C-RNTI of the UE.
From the above cases, it could be seen that the message type is different if the cause of random access is different. Considering that the purpose of the requirement is to ensure that the behaviour of the UE during random access should be correct, it is proposed that the requirements are not dependent on the message type. We propose the following UE behaviours should be added to the requirements:
After the UE transmits the message, the UE shall re-transmit the msg3 when receiving NACK. The UE shall re-select a preamble and transmit when msg3 HARQ transmissions number reaching the maximum allowed number
Proposal1: The UE shall re-transmit the msg3 upon the reception of a NACK on msg3.
Proposal2: The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires when the maximum allowed msg3 HARQ transmissions number is reached.
4)
Contention Resolution on DL-SCH.
      The UE shall start the Contention Resolution Timer and monitor the PDCCH until the Contention Resolution Timer expires once the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU is transmitted.
      The UE shall consider contention Resolution successful and stop the Contention Resolution Timer and send ACK if the PDCCH transmission is addressed to the C-RNTI and contains an UL grant if the random access is for UL data arrival.

The UE shall consider contention Resolution successful and stop the Contention Resolution Timer and send ACK if the PDCCH transmission is addressed to the C-RNTI if the random access is for DL data arrival or handover.

If the random access is for Initial access from RRC_IDLE or RRC Connection Re-establishment procedure, the UE shall consider contention Resolution successful and send ACK if the PDCCH transmission is addressed to its Temporary C-RNTI and if the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.      
      At successful completion of the Random Access procedure,  if the PREAMBLE_TRANSMISSION_COUNTER is greater than PREAMBLE_TRANS_MAX, the UE shall indicate recovery from a Random Access problem to upper layers.      

      If notification of a reception of a PDCCH transmission is not received from lower layers until the Contention Resolution Timer expires, the UE shall re-select a preamble and transmit.
If the UE Contention Resolution Identity included in the MAC control element not matches the CCCH SDU transmitted in the uplink message or if the Contention Resolution Timer expires, the UE shall select a preamble and transmit.
      From the above procedures, it could be seen that the critiria which are used to determine whether the contention Resolution is successful or not is different if the cause of random access if diffferent. We propose that the decision behaviour is not necessary to specify and the UE behaviou when the contention Resolution is successful or unsuccessful should be specified.
      Proposal1: The UE shall send ACK if the contention Resolution is successful.
      Proposal2:  The UE shall indicate recovery from a Random Access problem to upper layers if the PREAMBLE_TRANSMISSION_COUNTER is greater than PREAMBLE_TRANS_MAX when the contention Resolution is successful.
Proposal3: The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if notification of a reception of a PDCCH transmission is not received from lower layers or msg4 is not received until the Contention Resolution Timer expires.
Proposal4: The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if the UE Contention Resolution Identity included in the MAC control element not matches the CCCH SDU transmitted in the uplink message.     
Non-contention based random access
There are four steps which are specified in TS36.300 [1]. The corresponding UE behaviour will be described as follows:
1)
Random Access Preamble assignment via dedicated signalling in DL:
eNB assigns and signals to UE a 6 bit non-contention Random Access Preamble. It is not necessary specify the performance requirements for the UE. 

2)
Random Access Preamble on RACH in uplink: 
The UE shall directly proceed to the transmission of the Random Access Preamble which is explicitly signalled. The UE shall indicate a Random Access problem to upper layers and transmit a preamble with the calculated PRACH transmission power if the maximum number of preamble transmission counter has been reached. It is also suggested that the UE shall have capability to calculate PRACH transmission power according to the PRACH power formula defined in TS 36.213[3] and apply this power level at the first preamble or additional preambles. The absolute and relative PRACH power tolerances are being discussed in RAN4 and have not decided. If the values are specified in TS36.101, then the PRACH transmission power should also have accuracy as that. It is proposed that the correct behaviour should be tested and be added to the RAN4 requirements.
Proposal: The requirements are the same as those on step1 for Contention based random access.

3)
Random Access Response on DL-SCH:

The UE shall monitor the PDCCH associated with the RA-RNTI in the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END] for Random Access Response(s). 
After successful reception of a Random Access Response, if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, the UE shall stop monitoring for Random Access Response(s). If all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble or if no Random Access Response is received within the TTI window, 
the UE shall increment PREAMBLE_TRANSMISSION_COUNTER by 1 and transmit the preamble using the updated transmitting power after the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END]. 
      At successful completion of the Random Access procedure,  if the PREAMBLE_TRANSMISSION_COUNTER is greater than PREAMBLE_TRANS_MAX, the UE shall indicate recovery from a Random Access problem to upper layers.
It is proposed that the correct behaviour should be tested and be added to the RAN4 requirements.
Proposal1: The UE shall stop monitoring for Random Access Response(s) if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
Proposal2: The UE shall re-transmit the preamble with the calculated PRACH transmission power if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
Proposal3: The UE shall re-transmit the preamble with the calculated PRACH transmission power if no Random Access Response is received within the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END].
3 Conclusion
In this paper, some possible requirements of contention based and non-contention based random access are described. Based on the above analysis, we propose the requirements should be the same if UE behaviours in some step of contention based and non-contention based random access are the same. Otherwise, if the behaviours are different, the requirements should be specified respectively. We hope RAN4 take the opinion into consideration when specifying the requirements. A CR [3] which includes the proposed requirements on random access is also provided in the meeting.
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