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Discussion and Decision
1
Introduction
This contribution discusses the selection of a RACH configuration when the UE is configured with multiple component carriers in connected mode.
2
Events triggering random access procedure
It could be useful as a starting point to review in which situations the UE has to initiate a random access procedure. The following events are identified in [1]:
-
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.
It has already been agreed that as a baseline idle mode procedures need not be modified due to carrier aggregation. Thus the first event (initial access from RRC_IDLE) does not deserve further discussion at this point.

For the handover case, the UE is provided with the required RACH configuration as part of the mobilityControlInfo IE. Thus the issue does not exist for this event either.
In the following sections the selection of a RACH configuration for the other cases (in blue in the above) is examined.
3
RRC Connection Re-establishment
In Release 8 the RRC Connection Re-establishment procedure is initiated when the following events occur [2]:
1>
upon detecting radio link failure, in accordance with 5.3.11; or

1>
upon handover failure, in accordance with 5.3.5.6; or

1>
upon mobility from E-UTRA failure, in accordance with 5.4.3.5; or

1>
upon integrity check failure indication from lower layers; or

1>
upon an RRC connection reconfiguration failure, in accordance with 5.3.5.5;

Upon initiation of the procedure the UE performs the cell selection process specified in 36.304. This means that potentially any cell in the vicinity of the UE could be selected (i.e. not just the cell the UE was operating with). The RACH configuration needs to be obtained from the selected cell. The same approach can be adopted as a baseline for a UE that is configured with multiple carriers.
During recent discussions about radio link monitoring with carrier aggregation the possibility of declaring radio link failure before all communication is lost (e.g. upon failure of a “special cell”) has been raised and this issue is still open. In case this approach is adopted, it would appear natural that the UE selects a cell (or carrier) which it is already configured with, if the signal quality from this carrier is sufficiently high. In this case, assuming that a random access procedure would still need to be initiated, the RACH configuration would be taken from this carrier. This issue should be revisited after radio link monitoring discussions are concluded.
For all other cases than radio link failure, there is no obvious reason why a change from Release 8 behaviour would be needed.

Proposal 1: The RACH configuration used for RRC Connection Re-establishment procedure is obtained from the cell selected during initiation. Further enhancements for the radio link failure case are FFS.
4
Downlink data arrival requiring RACH procedure

In Release 8 this situation occurs when the network wants to send data over the DL-SCH but knows that the UE is not synchronized (for UL transmissions). 

In case the UE is configured with multiple downlink and uplink carriers, a similar situation occurs when the network wants to send data over the DL-SCH of a downlink carrier but knows that the UE is not synchronized at least for the uplink carrier that provides feedback for this DL-SCH. It has not been concluded yet if the scenario of different timing advances between uplink carriers needs to be supported (and for which Release). Nevertheless, there is never an issue if the network has the option of sending the PDCCH order for random access initiation on any downlink carrier which provides the RACH configuration for the uplink carrier that needs to be synchronized.
Proposal 2: The RACH configuration used for random access procedure initiation due to reception of a PDCCH order from a downlink carrier is the RACH configuration provided by that downlink carrier.

5
Uplink data arrival requiring RACH procedure

In Release 8 this situation occurs when the UE does not have a valid PUCCH resource to send the SR. This could have happened for instance as a result of expiry of the timing advance timer, or as a result of the SR counter reaching the maximum value.
Regardless of the number of uplink carriers the UE is configured with, it seems that the same principle can be adopted in case of carrier aggregation. As long as PUCCH is available on one uplink carrier, the UE can send the SR (and subsequently BSR) from that uplink carrier. Even if the uplink carriers do not all share the same timing advance, the network could always restore uplink synchronization on one of these other uplink carriers by ordering a random access procedure with a PDCCH order (as per previous case). Thus it is proposed to confirm that:
Proposal 3: In case of multiple uplink carriers, the UE only initiates a random access procedure for UL data arrival in case no PUCCH resource is available on any uplink carrier (i.e. same as in Release 8).

In case no PUCCH resource is available on any uplink carrier there is a priori more than one possibility for the selection of the RACH configuration, since more than one downlink carrier which the UE is configured with may broadcast a RACH configuration. For instance, the following approaches may be envisioned:
a) The UE selects the RACH configuration from a randomly chosen downlink carrier

b) The UE selects the RACH configuration from any downlink carrier as per its implementation (i.e. not specified)

c) The UE selects the RACH configuration from a downlink carrier according to a deterministic rule (e.g. fixed carrier or other rule)
Approach (b) could potentially create difficulties for the predictability of RACH load, thus it probably could be excluded immediately. Approach (a) is slightly better in that respect if it could be guaranteed that the selection is really random. It would seem however that the best solution from the point-of-view of predictability is to define a deterministic rule for the selection. The details of the rule could be left for future study.
Proposal 4: In case a random access procedure is initiated for UL data arrival, the RACH configuration is taken from one of the configured downlink carriers according to a deterministic rule. The definition of the rule is FFS.
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