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1. Introduction
In RAN2#59bis meeting, we discussed a RA process optimization proposal [1]. The proposal is that “if both the contention-free RA procedure and the contention based RA procedure are performed simultaneously, either of two RA procedures can be selected”. In this contribution, we re-discuss this issue.
2. Discussion
Suppose that a UE is in RRC_CONNECTED state but has lost its UL synchronisation, and two events simultaneously happen that UE has UL data to transmit and the serving eNodeB has DL data for the UE. In this case, two different RA processes would be started to run in parallel at (almost) the same time as shown in Fig.1. Such a case can happen especially in interactive application such as chat or gaming. Note that the UE has a valid C-RNTI already when the two RA processes start. In this case, the discussion points are:
· Issue 1: Whether the UE shall always perform contention-based RACH retry?
· Issue 2: Whether the UE can monitor the C-RNTI for the dedicated preamble reception in the TTI window for Mes2?
· Issue 3: Whether the UE can stop the transmission of Msg3?
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Fig.1: Simultaneous Execution of RA procedures
2.1.  Issue1: Aborting Retry of Message 1

We first study typical example cases and propose the alternatives as shown in Figs.2(a), (b), and (c). These figures show the cases where a UE retries the contention-based RA process, i.e., it retries the transmission of contention-based Message 1 after the detection of failure or error of contention-based Messages 2, 3, or 4. However, successful contention-free RA procedure leads the UE to UL synchronized and may enable immediate UL-SCH allocation to the UE. If this is the case, the retry of the contention-based Message 1 is not necessary.
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Fig.2(a): Case 1
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Fig.2(b): Case 2
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Fig.2(c): Case 3
Therefore, for the UE which has already been in UL synchronized and UL-SCH allocated but still in the contention-based RA process, the contention-based Message 1 can be aborted.
· Proposal 1: The UE in UL synchronized and UL-SCH allocated but has still been in the contention-based RA process does not need to retry the contention-based Message 1, i.e., the contention-based RA process can be aborted.
2.2.  Issue 2: C-RNTI monitoring during Message 2 TTI Window
According to the latest MAC Specification CR, the UE normally tries to monitor the contention-based Message 2 (see below), but which is not deny to monitor C-RNTI (i.e. dedicated preamble) during contention-based Message 2 TTI window.

[image: image5]
So there are two alternatives for C-RNTI monitoring during Message 2 TTI window:

(Alt.1) Monitoring C-RNTI (i.e. dedicated preamble) before RA-RNTI reception (i.e. random preamble)
(Alt.2) Monitoring C-RNTI after RA-RNTI reception
Fig. 3 shows brief outline of (Alt.1) and (Alt.2). The benefit is that if the UE unfortunately could not receive contention-based Message2 (due to some error) but receives the contention-free Message 0 (i.e. dedicated preamble), the UE could avoid the backoff and “switch” of the RA process from the contention-based RA to the contention-free one.
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Fig.3(a) Alt.1
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Fig.3(b) Alt.2
Therefore, we propose:

· Proposal 2: The UE can monitor C-RNTI (i.e. dedicated preamble) during Message 2 TTI window (i.e. [RA_WINDOW_BEGIN—RA_WINDOW_END]).
2.3.  Issue 3: Stopping Transmission of Message 3

In the case of (Alt.2), the UE is considered to succeed the contention-based RA process. However, in the case of (Alt.1), the UE should succeed the contention-free RA process in order to avoid potential contention and interference. If this is the case, the UE neglects “UL Grant” through Message 2. This might cause DTX/ NACK reception of contention-based Message 3 in the eNB and the HARQ NACK is wastefully transmitted until the HARQ retransmission reaches the maximum number. However, the HARQ NACK via PHICI is very small signalling and thus there is almost no impact on the efficiency of radio resources.
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Fig. 3(c): Early Aborting Case 3
Therefore, we propose:
· Proposal 3: If the UE detects the dedicated preamble during contention-based RA procedure before the transmission of Message 3, the contention-based RA procedure can be aborted.
3. Proposal

With the above discussion, we propose:
· Proposal 1: The UE in UL synchronized and UL-SCH allocated but has still been in the contention-based RA process does not need to retry the contention-based Message 1, i.e., the contention-based RA process can be aborted.
· Proposal 2: The UE can monitor C-RNTI for the reception of dedicated preamble during Message 2 TTI window (i.e. [RA_WINDOW_BEGIN—RA_WINDOW_END]).
· Proposal 3: If the UE detects the dedicated preamble during contention-based RA procedure before the transmission of Message 3, the contention-based RA procedure can be aborted.
4. Proposed Text for TS36.321
5.1.2
Random Access Resource selection

The Random Access Resource procedure shall be performed as follows:

· If the Random Access Preamble and PRACH resource are explicitly signalled and its expiration time was configured and has not expired

-
 the UE can directly proceed to its transmission (see subclause 5.1.3).

-
Else the Random Access Preamble shall be selected by the UE as follows:
-
 if the signalled Random Access Preamble has been transmitted, the UE can abort the Random Access Preamble transmission..
-
 the UE can directly proceed to its transmission (see subclause 5.1.3).
-
…
5.1.4
Random Access Response reception
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.

-
If notification of a reception of the Random Access Response is received from lower layers, the UE shall:

-
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:

-
if the signalled Random Access Preamble has been transmitted, the UE can abort the Random Access Preamble transmission.
-
consider this Random Access Response reception successful;
-
…
If no Random Access Response is received within the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END], 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 and the UE shall:
-
proceed to its transmission (see subclause 5.1.3) if the signalled Random Access Preamble has been received.
-
If the PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX
-
...
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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.
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