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Discussion and Decision
1      Introduction
In RAN2#83bis meeting, following agreements were reached about randome access:
	1. Contention-free RA procedure is supported towards SeNB.

2. As a working assumption, contention-based RA procedure is supported towards SeNB.

3. Msg2 is sent from the eNB to which the preamble was sent.


In this contribution, we discuss whether to support contention based RA procedure towareds SeNB and parallel RACH.
2      Discussion
2.1     Contention based RA procedure
In Rel-11, the only RA procedure towards SCell is contention free. In RAN2#83bis meeting, as a working assumption, contention-based RA procedure is supported towards SeNB. In this section, we discuss further on this aspect.

In TS 36.300 [1], contention based RA procedure is applicable for five events below:

-
Initial access from RRC_IDLE;

-
RRC Connection Re-establishment procedure;
-
Handover;
-
DL data arrival during RRC_CONNECTED requiring random access procedure;

-
E.g. when UL synchronisation status is “non-synchronised”;

-
UL data arrival during RRC_CONNECTED requiring random access procedure;

-
E.g. when UL synchronisation status is "non-synchronised" or there are no PUCCH resources for SR available.

Among the five events above, the latter two events (when there are DL or UL data arrival associated with SeNB) are applicable for RA procedure towards SeNB. For UL data arrival case, another usage scenario for contention based RA procedure is that when SR procedure fails, as in TS 36.321 [2]:
-
if SR_COUNTER < dsr-TransMax:

-
increment SR_COUNTER by 1;

-
instruct the physical layer to signal the SR on PUCCH;

-
start the sr-ProhibitTimer.

-
else:

-
notify RRC to release PUCCH/SRS for all serving cells;

-
clear any configured downlink assignments and uplink grants;

-
initiate a Random Access procedure (see subclause 5.1) on the PCell and cancel all pending SRs.

From above discussion, it can be seen that contention-based RA procedure towards SeNB should be supported.
Proposal 1: RAN2 to confirm the working assumption that contention-based RA procedure is supported towards SeNB.  

When contention-based RA procedure is supported towards SeNB, the handling of UL data arrival can be done independently for MeNB and SeNB. Within each eNB, the procedure is same as current behavior. For example, assume BSR is triggered and it is related to SeNB, then the following procedure (a simplified overview procedure) can be applied:

  -
if there is no PUCCH resource for SR:

-
initiate a Random Access procedure towards SeNB.

-
else:

-
transmit SR on PUCCH resource;

-
if SR fails:

-
initiate a Random Access procedure towards SeNB.
2.2     Parallel RACH
In current system, parallel RACH is not possible. According to TS 36.321 [2], there is only one Random Access procedure ongoing at any point in time. If the UE receives a request for a new Random Access procedure while another is already ongoing, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure.
For dual connectivity, parallel RACH procedure is unavoidable since contention based RACH procedure towards SeNB is supported. For example, assume there is one RACH procedure ongoing with MeNB. If there is UL data arrival towards SeNB, UE needs to initiate RACH procedure towards SeNB if there is no SR resource or SR procedure fails. In this case, it is impossible to avoid such parallel RACH scenario by any coordination at network side.
Since such parallel RACH scenario is unavoidable, how to handle this should be discussed. Current principle of only allowing one RACH procedure causes additional delay for one of the RACH procedures when the new RACH procedure is either started or postponed. In addition, when the new RACH procedure is started, radio resources for the first RACH procedure is wasted.
The main concern for the parallel RACH procedure is that there might be coverage problems when two preambles are transmitted simultaneously. However, for dual connectivity case, SeNB is mainly added for data boosting purposes. Typically, UE is close to SeNB and the additional transmission power for RACH preamble towards SeNB might not be an issue. If transmitting RACH preambles at the same subframe is seen “risky”, it is also possible to postpone one RACH preamble transmission to avoid such simultaneous preamble transmission. Note that there is no problem for Msg3 transmission which can use HARQ to overcome coverage problem.
Proposal 2: Parallel RACH procedure is supported for dual connectivity. 
3      Conclusion
In this contribution, we discuss open issues for RACH in dual connectivity and propose the following. 
Proposal 1: RAN2 to confirm the working assumption that contention-based RA procedure is supported towards SeNB.
Proposal 2: Parallel RACH procedure is supported for dual connectivity. 
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