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Discussion
1 Introduction
After applying the default timing advance for random access procedure according to 36.211, the UE will not apply the timing correction provided in the random access response message if the time alignment timer has not expired. As a consequence the UE will believe it is synchronized in the UL and will try to send data while the timing advance is wrong. This could lead to badly decoded PUCCH/PUSCH subframes on the eNB side.

2 Discussion
There is a discrepancy between L1 (3GPP 36.211 chapter 5.7.1) and MAC (3GPP 36.321 chapters 5.2 and 5.4.4) specifications.

Let's take the use case where a UE reaches the maximum number of scheduling requests allowed (dsr-TransMax) while the timeAlignmentTimer is running.

According to 3GPP 36.321 chapter 5.4.4:

"

- if SR_COUNTER < dsr-TransMax:

    - increment SR_COUNTER by 1;

    - instruct the physical layer to signal the SR on PUCCH;

- else:
    - notify RRC to release PUCCH/SRS;

    - clear any configured downlink assignments and uplink grants;

    - initiate a Random Access procedure (see subclause 5.1) and cancel all pending SRs."
So when it reaches max DSR, the UE releases the SRS/SR/CQI configuration and starts a random access procedure.

Now, according to 3GPP 36.211 chapter 5.7.1:

"The start of the random access preamble formats 0-3 shall be aligned with the start of the corresponding uplink subframe at the UE assuming 
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 and the random access preamble format 4 shall start 4832 Ts before the end of the UpPTS at the UE, where the UpPTS is referenced to the UE’s uplink frame timing assuming 
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So the L1 applies a default timing advance of 0 or 624 samples for frame structure 1 and 2 respectively (3GPP 36.211 chapter 8.1) whatever the current timing advance was.

When the UE receives the random access response, according to 3GPP 36.321 chapter 5.2:

"

- when a Timing Advance Command is received in a Random Access Response

message:

    - if the Random Access Preamble was not selected by UE MAC:

        - apply the Timing Advance Command;

        - start or restart timeAlignmentTimer.

    - else, if the timeAlignmentTimer is not running:

        - apply the Timing Advance Command;

        - start timeAlignmentTimer;

        - when the contention resolution is considered not successful as

described in subclause 5.1.5, stop timeAlignmentTimer.

    - else:

        - ignore the received Timing Advance Command."
In the above use case the preamble was selected by MAC and the timeAlignmentTimer is still running, thus the UE does not apply the timing correction - As a consequence, we now have the UE in a RRC connected state with a wrong time alignment until timeAlignmentTimer expires (if not set to infinity!)

We find it as a discrepancy between L1 and MAC specifications.

3 Proposal

Two alternatives:

1. Should remove the bullet in 36.321 5.2 asking to check whether the timeAlignmentTimer is running so that the UE unconditionally applies the timing correction: 

- if the Random Access Preamble was not selected by UE MAC:

        - apply the Timing Advance Command;

        - start or restart timeAlignmentTimer.

    - else, if the timeAlignmentTimer is not running:
        - apply the Timing Advance Command;

        - start timeAlignmentTimer;

        - when the contention resolution is considered not successful as

described in subclause 5.1.5, stop timeAlignmentTimer.

    - else:

        - ignore the received Timing Advance Command.
2. The MAC should ask the UE to stop the timeAlignmentTimer in case of dsr-TransMax (chapter 5.4.4):
- if SR_COUNTER < dsr-TransMax:

    - increment SR_COUNTER by 1;

    - instruct the physical layer to signal the SR on PUCCH;

- else:

    - notify RRC to release PUCCH/SRS;

    - clear any configured downlink assignments and uplink grants;
· stop the timeAlignmentTimer
    - initiate a Random Access procedure (see subclause 5.1) and cancel all pending SRs."

4  Conclusion

We presented here a discrepancy between 36.211 and 36.321 that can results with not applying the required timing correction provided in the random access response message if the time alignment timer has not expired. As a consequence the UE will believe it is synchronized in the UL and will try to send data while the timing advance is wrong. To solve this discrepancy we suggest to alternatives in 36.321 (5.2 or 5.4.4)
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