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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. Problem Description
In last meeting, we agree in [2] that 
· Agree to include a note in the specifications that if the UE receives both a grant on RA-RNTI and on C-RNTI, it is up to UE implementation which one he continues with.
The remaining issue is the behaviour of the UE which detects “RACH Msg0” addressed by C-RNTI when the UE performs RA procedure due to UL data resuming. The UE may detect the Msg0 in the case of DL data resuming (Fig.1(a)) during contention-based Message 2 window, or during monitoring Message 4 (Fig.1(b)). 
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Fig.1(a): Detection of Msg0
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Fig.1(b): Detection of Msg0
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? 
3. Discussions
3.1.  Issue 1
During the Msg2 window, the UE may detect the Msg0 (PDCCH) which may include the dedicated preamble. After several meetings, we have a common understanding that these cases are exceptional but we don’t exclude this case [3]. In this case, we would simplify the UE behaviour by giving the ability to select only one RA procedure. Table 1 summarizes the current behaviour and the preferable behaviour.
Table 1: Summary of preferable behaviour in issue 1
	
	Msg0 with the dedicated preamble
	Msg0 without the dedicated preamble

	Current behaviour
	The subsequent Msg3 transmission according to the UL grant in Msg2; and
The subsequent Msg1 transmission in response to the Msg0 with dedicated preamble.
· Comment: This causes the potential contention and gives negative impact on the UE battery consumption because the MAC might perform endlessly the contention-based RA procedure.
	The subsequent Msg3 transmission according to the UL grant in Msg2; and
The subsequent Msg1 transmission in response to the Msg0 without dedicated preamble.
· Comment: Two contention-based RA procedures might be endlessly executed which gives high UE complexity.

	Preferable behaviour
	The cancellation of the subsequent Msg3 transmission; and
The subsequent Msg1 transmission in response to the Msg0 with dedicated preamble.
· Comment: This looses the potential contention and enables the battery saving.
	The subsequent Msg3 transmission according to the UL grant in Msg2; and
The cancellation of the subsequent Msg1 transmission in response to the Msg0 without dedicated preamble.
· Comment: This gives the UE simplicity and enables the battery saving.


3.2.  Issue 2
During monitoring the Msg4, the UE may detect the Msg0 (PDCCH) which may include the dedicated preamble. As mentioned above, we would simplify the UE behaviour by giving the ability to select only one RA procedure. Table 2 summarizes the current behaviour and the preferable behaviour.
Table 2: Summary of preferable behaviour in issue 2
	
	Msg0 with the dedicated preamble
	Msg0 without the dedicated preamble

	Current behaviour
	Loser: The subsequent Msg1 transmission according to the backoff parameter; or
Winner: The completion of the contention-based RA procedure; and
The subsequent Msg1 transmission in response to the Msg0 with dedicated preamble.
· Comment: The contention-based RA procedure by the loser might be endlessly executed which gives negative impacts on the UE battery consumption.
	Loser: The subsequent Msg1 transmission according to the backoff parameter; or
Winner: The completion of the contention-based RA procedure; and
The subsequent Msg1 transmission in response to the Msg0 without dedicated preamble.
· Comment: Two contention-based RA procedures might be endlessly executed which gives high UE complexity.

	Preferable behaviour
	Loser: The cancellation of both the backoff and the Msg1 retry; and

The subsequent Msg1 transmission in response to the Msg0 with dedicated preamble; or
Winner: The completion of the contention-based RA procedure so the cancellation of the subsequent Msg1 transmission in response to the Msg0 with the dedicated preamble.
· Comment: This looses the potential contention and enables the UE battery saving.
	Loser: The subsequent Msg1 transmission according to the backoff parameter; and

The cancellation of the subsequent Msg1 transmission in response to the Msg0 without the dedicated preamble; or
Winner: The completion of the contention-based RA procedure so the cancellation of the subsequent Msg1 transmission in response to the Msg0 without the dedicated preamble.
· Comment: This gives the UE simplicity and enables the UE battery saving.


4. Conclusions
With above discussions, we propose the following. Note that our intention is to mandate these behaviours but to give the ability to select preferable one procedure.
· Proposal 1: If the UE detects the RACH Msg0 with dedicated preamble during contention-based RA procedure, which procedure it would continue with is left to the UE implementation.
· Proposal 2: So the UE can select the contention-free RA procedure and cancel the subsequent Msg3 transmission during Msg2 window
· Proposal 3: So in addition, the UE can select the contention-free RA procedure and cancel the backoff and Msg1 retry during monitoring the Msg4.
· Proposal 4: If the UE detects the RACH Msg0 without dedicated preamble during contention-based RA procedure, it should not transmit subsequent Msg1. 
5. Proposed Text for TS36.321 v810
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 an Overload Indicator

-
update the backoff parameter value in the UE

-
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 and 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.
If the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble is received and the [PDCCH] order for the initiation of the Random Access Procedure is explicitly signalled:
-
If in the [PDCCH] a Random Access Preamble and PRACH resource are explicitly signalled and its expiration time was configured and has not expired, the UE may choose to continues with either of the  Random Access Procedure it proceeds to.
-
Else the UE should cancel to proceed to the selection of a Random Access Resource (see subclause 5.1.2).
Editor’s note:
Whether error conditions are specified is FFS.
5.1.5
Contention Resolution

Contention Resolution is based on C-RNTI on [PDCCH] and UE Contention Resolution Identity on DL-SCH. The UE Contention Resolution Identity is informed by higher layer, when higher layer initiates Random Access procedure.
Once the uplink message containing the C-RNTI MAC control element or the uplink message including CCCH is transmitted, the UE shall:

-
start the Contention Resolution Timer;

-
monitor the [PDCCH] until the Contention Resolution Timer expires.

-
If notification of a reception of a [PDCCH] transmission is received from lower layers, the UE shall:

-
if the C-RNTI MAC control element was included in uplink message and the [PDCCH] transmission is addressed to its C-RNTI:

-
consider this Contention Resolution successful and provide an indication to the higher layers;

-
stop the Contention Resolution Timer.

-
else if the uplink message includes CCCH and the [PDCCH] transmission is addressed to its Temporary C-RNTI:
-
if the MAC PDU is successfully decoded:
-
stop the Contention Resolution Timer.

-
if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and

-
if the UE Contention Resolution Identity included in the MAC control element matches the UE Contention Resolution Identity provided by higher layer

-
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU.

-
else

-
consider this Contention Resolution not successful, discard the successfully decoded MAC PDU and provide an indication to the higher layers.
-
if the [PDCCH] order for the initiation of the Random Access Procedure was explicitly signalled, the UE should cancel to proceed to the selection of a Random Access Resource (see subclause 5.1.2).
-
If the Contention Resolution Timer expires
-
if the C-RNTI MAC control element was used in uplink message and no [PDCCH] transmission addressed to its C-RNTI is received, the Contention Resolution is considered not successful and the UE shall:

-
If the PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX

-
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;

-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).
-
If the [PDCCH] order for the initiation of the Random Access Procedure was explicitly signalled:
-
If in the [PDCCH] a Random Access Preamble and PRACH resource are explicitly signalled and its expiration time was configured and has not expired, the UE may choose to continue with either of the  Random Access Procedure it proceeds to.
-
Else the UE should cancel to proceed to the selection of a Random Access Resource (see subclause 5.1.2).

-
if the C-RNTI MAC control element was used in uplink message and [PDCCH] transmission addressed to 
-
if the uplink message includes CCCH and no [PDCCH] transmission addressed to its Temporary C-RNTI is received:
-
consider this Contention Resolution not successful and provide an indication to the higher layers.
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