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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
The latest MAC specification states the UE shall monitor the PDCCH for contention-based Message 2. During the window, the UE may detect the PDCCH (C-RNTI) for the dedicated preamble in the case of DL data resuming (Fig.1(a)) before detecting contention-based Message 2, or after detecting contention-based Message 2 (Fig.1(b)). In the last meeting, it was clarified that these are exceptional cases but we did not exclude the case the UE could listen to both PDCCH [2].


[image: image1.emf]UE eNB

Msg1 (RAPreamble)

1

RA Preamble Assignment

0

DL Data

UL Data

RAID Monitoring

(Agreed)

C-RNTI Monitoring

(If any)

+

Msg2

 (

RA

 

Response

)

2

Fig.1(a): Detection of dedicated preamble [1]
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Fig.2(b): Detection of dedicated preamble [2]
In this case, the issues which we would discuss are:
· Issue 1: Whether the UE shall always perform the transmission of Msg3?
· Issue 2: Whether the UE shall always perform the retry of the contention-based Msg1?
2.1.  Issue1
In the case of Case 1 shown in Fig.1(a)(b), the UE would proceed to the Msg3 transmission according to the current specification. However, since we think that the Msg3 transmission may cause the potential contention, there is no need that the UE always processes the contention-based RA procedure. Alternatively, we propose that the UE should have the ability of cancellation of Msg3. This is illustrated in Fig.3.
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Fig. 2: Msg3 Cancellation
From eNB point of view, the cancellation of Msg3 might cause DTX/ NACK reception of the Msg3 and the HARQ NACK is wastefully transmitted until it 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.

Therefore, we propose:

· Proposal 1: If the UE detects the C-RNTI (dedicated preamble) during contention-based RA procedure in the Msg2 window, the UE can abort the contention-based RA procedure by cancelling the transmission of Msg3.
2.2.  Issue 2
As stated above, the UE would proceed to the Msg3 transmission according to the current MAC specification. If the UE detects the dedicated preamble in Msg2 window and transmits the Msg3/ Msg4 accordingly, the UE should not apply backoff if it loses the contention (Fig.3(a)). In addition, when the UE could not detect the random preamble in Msg2 window but detects the dedicated preamble, the UE should not also apply backoff (Fig.3(b)).
In the last meeting, we agreed that “the overload control will be applicable to all UE’s receiving the RA-RNTI (for confirmed UE’s (RAID in msg2) only if they loose contention), unless they have a dedicated preamble allocated for the next opportunity”. With this agreement, the UE should have the ability of cancellation of Msg1 for the above cases.
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Fig.3(a): Msg1 Cancellation
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Fig.3(b): Msg1 Cancellation
Therefore, we propose:
· Proposal 2: If the UE loses the contention but it is in the process of the contention-free RA procedure, the UE can abort the contention-based RA procedure by cancelling the transmission of Msg1.
3. Conclusion
With the above discussion, we propose:
· Proposal 1: If the UE detects the C-RNTI (dedicated preamble) during contention-based RA procedure in the Msg2 window, the UE can abort the contention-based RA procedure by cancelling the transmission of Msg3.
· Proposal 2: If the UE loses the contention but it is in the process of the contention-free RA procedure, the UE can abort the contention-based RA procedure by cancelling the transmission of Msg1.
4. Proposed Text for TS36.321
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]...
-
...
-
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 in the Random Access Procedure, the Random Access Preamble and PRACH resource were explicitly signalled and will be valid by the next available Random Access occasion:
-
the UE can abort this Random Access Procedure;
-
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]...
-
...
-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;
-
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;
-
the Random Access Preamble and PRACH resource were explicitly signalled and will be valid by the next available Random Access occasion:
-
if the Random Access Preamble was selected by MAC and backoff was applied, the UE can cancel the backoff and abort corresponding Random Access Procedure;
5.1.5
Contention Resolution

...
-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
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;
-
if the Random Access Preamble and PRACH resource were explicitly signalled and will be valid by the next available Random Access occasion:
-
the UE can cancel the backoff and abort this Random Access Procedure
-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).
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