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1. Introduction
This paper proposes ways for an eNB to send a Random Access Response (RAR) message to a UE during RACH-less handover and SCG Change procedures.
2. Description

2.1. Handover

Figure 1 shows the nominal Handover procedure.


 

Figure 1: Nominal Handover procedure
In Figure 1, the UE receives the RRCConnectionReconfiguration message that the source eNB receives from the target eNB. The UE then starts timer T304 and synchronizes its timing to the target eNB's timing using the RACH procedure. The UE uses timer T304 to monitor success/failure of the handover and if the timer expires, the handover is considered to have failed and recovery procedures are performed to re-establish connection with the network. 
When the target eNB detects the PRACH transmission, it sends the UE a Random Access Response (RAR) message that includes information that the UE should apply to subsequent UE transmissions, including a timing adjustment command. The RAR message also provides an uplink grant, which the UE uses to send the RRCConnectionReconfiguration Complete message to the target eNB. When the UE receives the RAR message, the handover is considered to be successful and the T304 timer is stopped. Handover is considered to be successful because the target eNB has received a transmission from the UE and the UE has received a transmission from the target eNB.
TS 36.331 specifies that T304 is stopped when the MAC completes the random access procedure as shown below.
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TS 36.321 specifies that the random access procedure is complete after the UE receives a Random Access Response message from the target eNB.
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Of course for the RACH-less handover solution, the UE does not perform the RACH procedure, so there is no trigger for the UE to stop the T304 timer. It is proposed to use an RAR message sent from the target eNB to trigger the UE to stop T304 in the same manner as the legacy behavior. This is illustrated in Figure 2.
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Figure 2: RACH-less handover with RAR
Figure 2 shows a RACH-less handover. An uplink grant is included in the RRCConnectionReconfiguration to provide resources for the UE to send the RRCConnectionReconfigurationComplete message in accordance with the discussions in RAN2. Also in Figure 2, the UE sends a MAC message with the RRCConnectionReconfigurationComplete message. When the target eNB receives the UE MAC message, the sends the Random Access Response message according to the existing rules in 36.321. The RRCConnectionReconfiguration message includes the RACH-ConfigDedicated parameter to facilitate the UE receiving the Random Access Response message. The target eNB would reserve a PRACH preamble for this UE for this procedure.
· The eNB provides RACH parameters to the UE including a RACH preamble index to identify the RAPID field of a MAC RAR message and a time resource for the t_id parameter for the RA-RNTI

· The UE does not transmit a PRACH signal
· The UE sends a MAC message with the RRCConnectionReconfigurationComplete message.
· The target eNB sends a Random Access Response message to the UE at a time based on when the UE would have transmitted a PRACH signal according to the information received in the RACH parameters or based on the time that the UE MAC message was received.
· The UE’s PDCCH RA Response window starts at the subframe that would have contained the end of the preamble transmission plus three subframes and has length ra-ResponseWindowSize. Alternatively, The UE’s PDCCH RA Response window starts at the subframe that contains the end of the UE MAC message transmission plus three subframes and has length ra-ResponseWindowSize.
The start time and size of the PDCCH RA Response window can be reconsidered for this case. The UE MAC message is be a MAC Control Element, such as the padding CE. Another option is that RRC notifies the MAC layer when the RRCConnectionReconfigurationComplete message is received.
Proposal 1: For the handover case, the target eNB sends a Random Access Response message to the UE in order to provide a trigger to stop T304 and for other purposes. The UE sends a MAC message with the RRCConnectionReconfigurationComplete message to trigger the target eNB to send the RAR. The target eNB provides the UE with PRACH parameters to facilitate receiving the RAR message.
2.2. SCG Change

It is proposed to adopt similar mechanisms for RACH-less Dual Connectivity procedures. Figure 3 shows the SCG Change procedure with change in SeNB. In this case a UE MAC message is sent using the UL grant provided in the RRCConnectionReconfiguration message. When the target eNB receives the UE MAC message, it sends the Random Access Response message. The RAR is sent and received in a similar way as the handover case. According to the current specifications, if the UE has an UL grant, it will use it for a transmission even if it doesn’t have user data to send. It will send a MAC Control Element. 
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Figure 3: RACH-less SCG Change with SeNB change procedure
Proposal 2: For the Dual Connectivity case, the target eNB sends a Random Access Response message to the UE in order to provide a trigger to stop T307 and for other purposes. The UE sends a MAC message to trigger the target eNB to send the RAR. The target eNB provides the UE with PRACH parameters to facilitate receiving the RAR message.
3. Conclusion

Proposal 1: The target eNB sends a Random Access Response message to the UE in order to provide a trigger to stop T304 and for other purposes. The UE sends a MAC message with the RRCConnectionReconfigurationComplete message to trigger the target eNB to send the RAR. The target eNB provides the UE with PRACH parameters to facilitate receiving the RAR message.

Proposal 2: For the Dual Connectivity case, the target eNB sends a Random Access Response message to the UE in order to provide a trigger to stop T307 and for other purposes. The UE sends a MAC message to trigger the target eNB to send the RAR. The target eNB provides the UE with PRACH parameters to facilitate receiving the RAR message.
5.3.5.4	Reception of an RRCConnectionReconfiguration including the mobilityControlInfo by the UE (handover)


If the RRCConnectionReconfiguration message includes the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:


[…]


1>	if MAC successfully completes the random access procedure:


2>	stop timer T304;


[…]





5.1.4	Random Access Response reception


The MAC entity may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted Random Access Preamble.


If a downlink assignment for this TTI has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded, the MAC entity shall regardless of the possible occurrence of a measurement gap or a Sidelink Discovery Gap for Transmission or a Sidelink Discovery Gap for Reception:


[…]


if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble (see subclause 5.1.3), the MAC entity shall:


consider this Random Access Response reception successful and apply the following actions for the serving cell where the Random Access Preamble was transmitted:


process the received Timing Advance Command (see subclause 5.2);


indicate the preambleInitialReceivedTargetPower and the amount of power ramping applied to the latest preamble transmission to lower layers (i.e., (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep);


process the received UL grant value and indicate it to the lower layers;


if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):


consider the Random Access procedure successfully completed.


[…]








_1539801013.vsd
Select oval and
type. Control handles change width & height of oval.


Select box and type. Control handles change width & height of box.


 


Handover Request


Handover Request Ack


RRCConnectivityReconfiguration. (
mobilityControlInfo, RACH-ConfigDedicated)


UE Context Release


Path Switch Request


UE


Source eNB


Target eNB


PRACH


Start T304



_1539804861.vsd
Select oval and
type. Control handles change width & height of oval.


Select box and type. Control handles change width & height of box.


 


Handover Request


Handover Request Ack


RRCConnectionReconfigurationComplete


UE Context Release


Path Switch Request


UE


Source eNB


Target eNB


UE MAC message


Start T304



_1539697120.vsd
Select box and type. Control handles change width & height of box.


UE


MeNB


S-SeNB


S-GW


MME


10. E-RAB Modification Indication


14. E-RAB Modification Confirmation


11. Bearer Modification


Start T307


Stop T307


MAC: Random Access Response


8a. SNStatus Transfer


3. SeNB Release Request


T-SeNB


1. SeNB Addition Request


2. SeNB Addition Request Acknowledge


4. RRCConnectionReconfiguration (
[RACH-ConfigDedicated, UL Grant])


5. RRCConnectionReconfigurationComplete


6. SeNB Reconfiguration Complete


8b. SN Status Transfer


15. UE Context Release


MAC message



