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1 Introduction

During RAN2#75, it was agreed that the UE only supports a network-initiated RACH procedure for SCells [1]. It was also agreed that the UE does not need to support the execution of two RACH procedures in parallel [1], i.e. the UE has at most a single RACH procedure ongoing at any time.
This contribution discusses whether or not the UE should prioritize between an ongoing RACH procedure and a trigger to initiate a new RACH procedure on a different serving cell and, if so, what rules may be specified.
RAN2 had an initial discussion on this topic, based on contribution R2-114267 [2], without reaching any conclusion.
Our view is that prioritization rules should be specified in TS 36.321 if there is at least one possible case such that:

· Scheduling of uplink data may be impaired, if otherwise left open to UE implementations; and/or

· Connectivity on the PCell may be impaired, if otherwise left open to UE implementations.
Our understanding is that when RA-SR on PCell and RACH on SCell conflict with each other, if a UE prioritizes the RACH on the SCell over the RACH on the PCell there may be a risk that:

· All pending Scheduling Request (SR) are prematurely cancelled;

· A BSR is not sent, and/or is delayed until data with higher priority triggers yet another Regular BSR;
· Possibly, the UE does not detect UL RLF for the PCell according to the intended R8 behavior. 
Given this, our view is that the UE should always prioritize an ongoing RACH procedure on the PCell. In addition, it may also be desirable that the UE always follow the latest received PDCCH order when there is an ongoing RACH procedure on a SCell given that in this case both RACH triggers are under network control.
2 UE Behavior during an Ongoing RACH Procedure
2.1 LTE R8/R10 UE behavior with RACH possible on a single serving cell 
For LTE R8, there is only one Random Access procedure ongoing at any point in time for the PCell. A note was added in section 5.1.1 of MAC TS 36.321 to clarify that the UE behavior is left open to implementation regarding whether to continue with the ongoing procedure or start with the new procedure when a new request is received:

	NOTE:
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.


The reasoning was based on the premises that collision between a RACH trigger with an ongoing RACH procedure could occur only in the rare case between a procedure initiated by the network (i.e., the UE receives a PDCCH request to perform RACH) and another initiated by the UE (i.e., a RACH procedure from a trigger due to RA-SR). Prioritization was not deemed necessary, because the difference in terms of latency and complexity is minimal, and completion of any of the procedures would still result in a grant for the UE. In addition, as the RACH occurs on the same serving cell, the PCell connectivity could not be impaired by different UE implementations.

Other cases would either not be possible (i.e. two UE-initiated RA-SR procedures) or could be avoided under eNB control (i.e. two eNB-initiated RACH procedures).
2.2 LTE R11 UE Behavior with RACH possible on different serving cells
For LTE R11, in addition to RACH on the PCell, it has been agreed to support a network-initiated RACH procedure on SCells for the only purpose of gaining uplink timing alignment for a TA Group (TAG) that consists only of SCells.

For LTE R11, a RACH procedure may thus be either:

· UE-initiated on the PCell for uplink data arrival (RA-SR);

· eNB-initiated on a PCell for downlink data arrival (PDCCH order on PCell);

· eNB-initiated on a SCell for gaining uplink TA (PDCCH order for a SCell);

Similar to LTE R8, the UE may trigger RA-SR only on the PCell. RA-SR is performed when the UE does not have a configured dedicated PUCCH resource for SR (D-SR). This may occur either because no such has been assigned to the UE, or as a consequence of reaching dsr-TransMax attempts (i.e. a D-SR failure). In addition, the UE determines that UL RLF has occurred when the number of preamble transmissions for the PCell reaches preambleTransMax.
Thus, RACH on PCell may trigger recovery procedures in case of UL RLF similar to LTE R8, while RACH on a SCell is only related to uplink synchronization and should not impact connectivity on the PCell.

2.3 Additional LTE R11 UE behavior to handle a RACH trigger while RACH is ongoing
In this section, the impact of the agreement of allowing at most one ongoing RACH procedure for the UE at any given time is considered, from the perspective that the principle of connectivity based on the PCell should not be impacted.
For LTE R11, support for RACH on SCells implies that it becomes possible that a RACH procedure is triggered on a serving cell while a RACH procedure is already ongoing - possibly for a different serving cell.

The following combinations are considered:

1) A first RA procedure is ongoing on the PCell:

· A second RA is triggered on the PCell, in which case the R8 behavior applies (up to UE implementation);

· A second RA is triggered on a SCell – see case 1 below;

2) A first RA procedure is ongoing on a SCell:

· A second RA is triggered on the PCell – see case 1 below;

· A second RA is triggered on a same or different SCell – see case 2 below;

A RACH procedure initiated while the UE already has an ongoing RACH procedure can occur outside the control of the eNB only if the UE autonomously triggers RA-SR on the PCell. This is what is considered in the cases described below.

One possible alternative to prioritization is to delay a RACH procedure. This would introduce a new type of behavior for the PCell. This may introduce unnecessary delay to RA-SR and UL RLF detection on PCell. Finally, it may introduce unnecessary complexity for the eNB when managing pools of dedicated preambles and PRACH resources e.g. for use in PDCCH orders and allocated between different UEs. Thus, delaying RACH for a second serving cell (e.g. RA-SR on PCell) until the ongoing one completes on a first serving cell (e.g. RACH for TA on SCell) is not considered. 

2.3.1 Case 1 – Prioritization between RACH procedures on PCell and SCell
When considering the impact of RACH procedures on the PCell and on a SCell, one aspect to consider for each case is whether or not this may happen frequently and, when it does, what may be the severity of the possible consequences.

Knowing that, according to TS 36.321:

· In case of D-SR failure (the UE reaches dsr-TransMax attempts on PUCCH), the UE performs RA-SR;

· SR is cancelled as soon as RA-SR is initiated;

(for D-SR, all SRs are cancelled only when a BSR is transmitted or all data can be accommodated by the grant)

· In case the number of preamble transmission for PCell reaches preambleTransMax, the UE assume UL RLF;

For both of the following:

· RACH is ongoing on a SCell, RA-SR is triggered on the PCell;

· RACH (RA-SR) is ongoing on the PCell, RACH is triggered on a SCell;

If the UE prioritizes the RACH procedure on the SCell and not the RA-SR on the PCell, the following may occur:

· RA-SR is aborted while all pending SRs have been (now erroneously) cancelled;

· RA-SR is only triggered if new data with higher priority becomes available in the UE’s buffer;
· The Regular BSR that triggered the SR is not transmitted, and possibly delayed until the next SR trigger;

If RA-SR on PCell is aborted, the eNB may thus never get the scheduling request or the corresponding Regular BSR.
It may be considered unlikely that a UE performs RA-SR while the network initiate timing synchronization for SCells, as it may be expected that the UE is configured with D-SR when the UE is active in uplink transmissions.

However, the UE may perform RA-SR due to D-SR failure, in which case in addition the following may occur:
· If D-SR occurs due to poor radio conditions, the UE may not (or may delay) detection of UL RLF on the PCell;

· The UE may have lost uplink connectivity on the PCell and may fail to detect it, at least until the next SR trigger;

While this situation may not occur frequently, there is an impact on the R8/R10 UL RLF and recovery performance. One alternative would be that if a UE implementation cancels a RA-SR due to a trigger for RACH on a SCell, the corresponding SR is considered as still pending.
However, for simplicity and to avoid unnecessary impact on connectivity of the PCell, the following is proposed:

Proposal 1:
The UE always prioritize a RACH procedure on the PCell, i.e. the UE ignores any PDCCH order to initiate RACH for a SCell if there is already one ongoing RACH procedure on the PCell.

2.3.2 Case 2 – Prioritization between RACH procedures on same or different SCells
In this case, whether the UE continues with the ongoing procedure on the SCell or start with the new procedure may be up to the UE implementation, similar as for the PCell in R8/R10. However, given that RACH may only be initiated by the eNB for SCells, it may be useful to specify that the UE always prioritize the most recent PDCCH order. 

Proposal 2:
The UE aborts an ongoing RACH procedure on a SCell if it receives a PDCCH order for another RACH procedure (either on a PCell, or on any SCell with configured RACH resources).

3 Conclusion

It is proposed that RAN2 consider the above discussion and agree to the following:

Proposal 1:
The UE always prioritize a RACH procedure on the PCell, i.e. the UE ignores any PDCCH order to initiate RACH for a SCell if there is already one ongoing RACH procedure on the PCell.

Proposal 2:
The UE aborts an ongoing RACH procedure on a SCell if it receives a PDCCH order for another RACH procedure (either on a PCell, or on any SCell with configured RACH resources).

4 References

[1] Draft report of RAN WG2#75, RAN2 chairman.
[2] R2-114267, “RACH Procedure for SCell TA”, Interdigital Communications.
[3] R2-115408, “Completion of Initial Timing Alignment Procedure for SCells”, Interdigital Communications.
[4] R2-115407, “Network-controlled Preamble (re)Transmission for SCells”, Interdigital Communications.





























3/3
2011-10-03

