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1 Introduction

Some agreements were achieved for SCG random access during the previous meetings. This contribution discusses the remaining issues following up the agreements.
2 Discussion
2.1 The agreements and open issues
The agreements achieved as for SCG random access till now are listed as below.
RAN2#84:

=>
CBRA for SeNB is supported
=>   Parallel RA procedure is supported if preamble transmission is not overlapped. There is no requirement to coordinate PRACH resource in network side.
RAN2 #85bis:
	=>   UE initiated random access is only supported to the special SCell but not for other SCells of the SCG. 
          =>   When there is RACH failure associated with SCells in SCG other than special SCell, UE does not report such failure to MeNB, and UE does not stop UL transmissions towards SeNB.



RAN2 #85:
	For SeNB change…

=>
If the SeNB chooses a synchronized reconfiguration, the UE performs a Random Access towards the SeNB. It does not matter in which order the UE sends RRCConnectionReconfigurationComplete and performs RA. The success of the RA is not required for a successful completion of the RRC procedure. 

=>   If the SeNB chooses a non-synchronized reconfiguration, the UE may perform UL transmission towards the SeNB after having applied the reconfiguration
FFS the IE by which the SeNB triggers synchronized procedure.


Based on the above listed agreements, the following remaining issues still need to be discussed for SCG random access.
Issue 1: How to trigger UE to perform a random access after SCG addition
Issue 2: CBRA or CBFA towards SeNB
Issue 3: Msg 2 reception in SCG
Issue 4: Parallel RA procedures within SCG or MSG
2.2 The analysis on open issues
Issue 1: How to trigger UE to perform a random access after SCG addition
When a new SCG is added, a synchronized reconfiguration message could be transmitted towards UEs, at this time UE needs to perform random access procedure towards PSCell for synchronization. Nowadays, random access is triggered either by PDCCH order or by MAC sub-layer itself. For the case that a new SCG is added, the UE could have no UL transmission and no chance to receive PDCCH order. To trigger the RACH to the PSCell, , a new trigger needs to be defined for this case. During RAN2#85bis meeting, an alternative was raised that proposed to add a new IE by which the SeNB triggers the random access for the purpose of synchronization. Technically speaking, this is a feasible and simple way to implement the procedure. The text proposal for 36.321 can be found in Section 5.
Proposal 1: The RACH towards PSCell can be triggered by the RRC configuration.
Issue 2: CBRA or CFRA towards SeNB
When sending a synchronized reconfiguration towards a UE, it is assumed that SeNB will allocate a new C-RNTI for the UE, which is the same implementation behaviour as today’s handover procedure. Additionally, SeNB could signal explicitly the dedicated preamble resource to the UE (e.g. signal via reconfiguration message for SCG addition case or via PDCCH order for other cases), and when the UE receives random access response, the random access procedure ends succesfully. On the other hand, without dedicated preamble resource signalled explicitly ,UE MAC layer selects one preamble to initiate access and includes the new C-RNTI  allocated by SeNB in Msg3. If detecting a PDCCH transmission addressed to the C-RNTI, the random access procedure is considered to end succesfully. Therefore, both CBFA and CBRA can be supported by the existing procedure.
Proposal 2: Both of CBRA and CFRA should be supported for SCG random access.
Issue 3: RAR reception in SCG
It has been agreed that the UE receives Msg2 from the eNB to which the preamble was sent. However, it is still open that from which SCell the RAR message is received within one SCG. There could be two approaches. One is to receive RAR from the serving cell preamble having been transmitted, another one is to align with release 11 behaviour and receive RAR from the PSCell. From the perspective of UE and network implementation, it is beneficial to inherit the legacy behaviour. Therefore, UE needs to receive RAR message only from PSCell.
Proposal 3: UE receives RAR message only from PSCell.
Issue 4: Parallel RA procedure within one CG.
Parallel RA procedures between different CGs was agreed to be allowed, but it is questionable whether parallel RA procedures within one CG is possible. Same issue was discussed during CA WI, and parallel RA procedure was not supported considering the introduction of implementation complexity. Therefore, it is proposed to follow CA conclusion that parallel RA procedures within one CG is not supported.
Proposal 4: Parallel RA procedure within one CG is not supported.
3 Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: The RACH towards PSCell can be triggered by the RRC configuration.
Proposal 2: Both of CBRA and CFRA should be supported for SCG random access.

Proposal 3: UE receives RAR message only from PSCell.
Proposal 4: Parallel RA procedure within one CG is not supported.
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5 Text proposal

36.321:

	5.1.1
Random Access Procedure initialization

The Random Access procedure described in this subclause is initiated by a PDCCH order or by the MAC sublayer itself or by RRC  layer. Random Access procedure on an SCell shall only be initiated by a PDCCH order. If a UE receives a PDCCH transmission consistent with a PDCCH order [5] masked with its C-RNTI, and for a specific Serving Cell, the UE shall initiate a Random Access procedure on this Serving Cell. For Random Access on the PCell a PDCCH order or RRC optionally indicate the ra-PreambleIndex and the ra-PRACH-MaskIndex; and for Random Access on an SCell, the PDCCH order indicates the ra-PreambleIndex with a value different from 000000 and the ra-PRACH-MaskIndex. For the pTAG preamble transmission on PRACH and reception of a PDCCH order are only supported for PCell.

	5.1.5
Contention Resolution

Contention Resolution is based on either C-RNTI on PDCCH of the PCell or UE Contention Resolution Identity on DL-SCH.

Once Msg3 is transmitted, the UE shall:

-
start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;

-
regardless of the possible occurrence of a measurement gap, monitor the PDCCH until mac-ContentionResolutionTimer expires or is stopped;

-
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 Msg3:

-
if the Random Access procedure was initiated by the MAC sublayer itself and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; or 

-
if the Random Access procedure was initiated by a PDCCH order or by RRC layer and the PDCCH transmission is addressed to the C-RNTI: 

-
consider this Contention Resolution successful;

-
stop mac-ContentionResolutionTimer;

-
discard the Temporary C-RNTI;

-
consider this Random Access procedure successfully completed.

-
else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its Temporary C-RNTI:

-
if the MAC PDU is successfully decoded:

-
stop mac-ContentionResolutionTimer;

-
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 CCCH SDU transmitted in Msg3:

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

-
set the C-RNTI to the value of the Temporary C-RNTI;

-
discard the Temporary C-RNTI;

-
consider this Random Access procedure successfully completed.

-
else

-
discard the Temporary C-RNTI;

-
consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.

-
if mac-ContentionResolutionTimer expires:

-
discard the Temporary C-RNTI;

-
consider the Contention Resolution not successful.

-
if the Contention Resolution is considered not successful the UE shall:

-
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

-
indicate a Random Access problem to upper layers.

-
based on the backoff parameter in the UE, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;

-
delay the subsequent Random Access transmission by the backoff time;

-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).
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