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1 Introduction

During RAN2#73bis, it was agreed to continue the work for Rel-11 on support for multiple Timing Advance for carrier aggregation, with the assumption that a solution based on RACH on SCell is needed unless if later indicated otherwise by RAN1 [1].

This contribution further discusses the LTE Rel-11 UE behavior for Random Access (RACH) on SCells.

More specifically, the following topics are addressed:

· RACH for initial timing alignment;
· Whether or not the UE may perform multiple RACH procedure concurrently;

· UE behavior upon RA failure on a SCell;

· SCell RLM for preamble power transmission;
Our preference is for a simple alternative that extends the R10 principles. More specifically, our view is that only a contention-free RACH (CFRA) procedure should be supported on a SCell, which CFRA may only be triggered from the reception by the UE of a PDCCH DCI format 1A (PDCCH order to perform RACH). This also simplifies the handling of RACH failure for SCells, such that no additional UE behavior is needed when the UE reaches the maximum number of preamble transmissions on the SCell. Given that RRC configures the SCell with RACH configuration, it is our understanding that at most one SCell per TA group needs to support the RACH procedure. This implies that at most one RACH procedure should be ongoing at any time.
Finally, our view is that to ensure proper power control at least for preamble transmission (and possibly also for PUSCH) on SCell, RLM should be supported (at least) for a SCell with a RACH configuration. If the UE detects that the SCell DL is out-of-synch, then the UE shall not perform RACH; only DL transmissions and CQI reporting on PUCCH of PCell may be performed, which should be sufficient for the eNB to detect the DL failure from the repeated HARQ NACK and/or from the OOR CQI values reported by the UE for the concerned SCell.
The topic of how to support multiple Timing Advances is also discussed in R2-113258 [2].

2 Random Access Procedure for SCells

During RAN2#73bis, an assumption was taken such that the UE would use a solution based on RACH on SCell to gain initial timing alignment [1]. This section further discusses some implications of this assumption.

2.1 RACH for Initial Timing Alignment

For R11, the motivation for supporting multiple TA such as load balancing of PRACH resources and latency improvements are not considered. This implies that, similar to TA maintenance, the principle by which the eNB should be in control of the triggering of the RACH procedure on a SCell should also be applied.

It seems therefore sufficient to only support a trigger for the RACH procedure for a SCell based on control signaling from the eNB, i.e. to use a PDCCH-initiated RACH. The DCI format 1A includes the fields “carrier indicator” i.e. may be cross-carrier scheduled, as well as “Preamble Index (6 bits)” and “PRACH Mask Index (4 bits)” i.e. for CFRA [3].
In addition, given the use of the PDCCH order, there is no incentive to support the contention-based RACH (CBRA) for SCells. CBRA implies additional delay and the contention-resolution complexity of the procedure. It may be desirable to avoid CBRA for gaining TA on SCells, which would also unnecessarily contend with the CBRA procedure for initial access of another UE in the same cell.
Consequently, our view is that CBRA should not be supported for SCells and the following is proposed:
Proposal 1:
The UE gains initial timing alignment for all SCells of a secondary TA group using a single contention-free RACH (CFRA) procedure only.
The UE should initiate the CFRA procedure from the reception of a PDCCH order that may be either cross-carrier scheduled from another serving cell, or decoded on PDCCH of the SCell that is configured with RACH resources, only.

In other words, our view is that there should be no implicit SCell RACH trigger from other type of control signaling. 
For example, there should be no implicit trigger from the reception e.g. on the PCell of a MAC Activation/Deactivation CE that activates a first SCell of the secondary TA group. Such implicit mechanism could trigger a CBRA, unless it is only allowed if the UE is either configured by RRC with a dedicated preamble and PRACH mask for the SCell, or alternatively if those parameters are added in the MAC Activation/Deactivation CE.
As another example, there should be no implicit trigger from the reception of a PDCCH order for a SCell of the secondary TA group which SCell is not configured with RACH resources.
Consequently, the following is proposed:
Proposal 2:
The UE initiates a random access on a SCell of a secondary TA group, only upon reception of control signaling for the concerned SCell i.e. upon successful decoding of DCI format 1A that either includes a CIF corresponding to the concerned SCell and/or is received on the PDCCH of the concerned SCell.

For the above to be applicable, the concerned SCell must first be activated such that the UE either receives the PDCCH of the SCell or decodes DCIs for the SCell on the PDCCH of another cell. In addition, in case all SCells of the secondary TA group are deactivated before the SCell is first activated, the UE must have the time to reconfigure and/or turn on the corresponding RF front end. Consequently, the following is proposed:

Proposal 3:
The UE initiate a CFRA only for an activated SCell with configured PRACH resources (e.g. from the presence of a prach-ConfigCommon in the RadioResourceConfigCommonSCell-r10 IE).
It is thus assumed that an eNB implementation would order the CFRA only when the corresponding TAT is stopped or expired (although not required) while ensuring that the first SCell that is activated for the secondary TA group is a SCell configured with RACH resources.

2.2 Multiple ongoing RACH procedures

For R11, as a consequence of the assumption that RACH is used to gain TA for SCells, it becomes possible that a RACH procedure is triggered while the UE already as one RACH procedure ongoing.
Assuming that the above proposals are agreed, a RACH procedure can be either UE-initiated on the PCell for RA-SR, eNB-initiated on SCell for gaining TA, or eNB-initiated on PCell for downlink data arrival. If this is the case, a RACH procedure initiated while the UE already has another ongoing RACH procedure can only occur outside the control of the eNB if the UE autonomously triggers RA-SR on the PCell.
Although this case is unlikely, the following is proposed for simplicity: 

Proposal 4:
The UE has a single RACH procedure ongoing at any time.

Proposal 5:
The UE always prioritize a RACH procedure on the PCell, i.e. the UE ignores any PDCCH order for RACH on a SCell if there is already one ongoing RACH procedure on the PCell.
Proposal 6:
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).
2.3 SCell RACH failure

The UE may reach the maximum number of preamble transmission for a RACH procedure on a SCell, in which case the UE behavior may need to be clarified. Assuming that SCell RACH can only be an eNB-initiated procedure, the eNB that issues the PDCCH order can detect whether or not it receives a preamble from the UE in case of CFRA. (In case CBRA is also supported, the eNB can detect the failure of the UE to successfully complete the RACH procedure after a certain time). Given that the SCell RACH is used only for gaining TA (which failure does not impair connectivity of the PCell) and given that the eNB can detect the SCell RACH failure, the UE should not take any additional actions upon RACH failure for a SCell. Consequently, the following is proposed: 

Proposal 7:
The UE does not perform any actions specific to a RACH failure on a SCell.

2.4 RLM for SCells with configured RACH resources

There may be a need to support Radio Link Monitoring (RLM) for an activated SCell that is configured with RACH resources, such that a UE is prohibited from using incorrect power settings for PRACH transmissions that may result from incorrect pathloss estimation for the DL pathloss reference.
If SCell RLM is supported for such SCell, the UE may refrain from transmitting a preamble if it detects out-of-synch for the SCell DL. When out-of-synch, the UE could still attempt PDSCH and PDCCH (if configured) downlink reception as well as CQI reporting (if configured) on the PUCCH of PCell. The eNB can then detect the SCell DL failure e.g. from HARQ A/N and/or CQI OOR values received on PUCCH, and take necessary actions.
Proposal 8:
The UE performs Radio Link Monitoring for activated SCells with configured RACH resources.

Proposal 9:
The UE does not perform RACH on a SCell with configured RACH resources if the SCell DL is experiencing radio link problems.

3 Conclusion

It is proposed that RAN2 discusses each alternative described above, and agree to the following:
Proposal 1:
The UE gains initial timing alignment for all SCells of a secondary TA group using a single contention-free RACH (CFRA) procedure only.
Proposal 2:
The UE initiates a random access on a SCell only upon reception of control signaling for the concerned SCell, i.e. upon successful decoding of a DCI format that either includes a CIF corresponding to the concerned SCell and/or received on the PDCCH of the concerned SCell.

Proposal 3:
The UE initiate a CFRA only for an activated SCell with configured PRACH resources (e.g. from the presence of a prach-ConfigCommon in the RadioResourceConfigCommonSCell-r10 IE).
Proposal 4:
The UE has a single RACH procedure ongoing at any time.

Proposal 5:
The UE always prioritize a RACH procedure on the PCell, i.e. the UE ignores any PDCCH order for RACH on a SCell if there is already one ongoing RACH procedure on the PCell.

Proposal 6:
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).

Proposal 7:
The UE does not perform any actions specific to a RACH failure on a SCell.

Proposal 8:
The UE performs Radio Link Monitoring for activated SCells with configured RACH resources.

Proposal 9:
The UE does not perform RACH on a SCell with configured RACH resources if the SCell DL is experiencing radio link problems.
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