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Introduction

A non-contention based RA procedure is already supported on SCell. However, support of a contention based RACH on SCell was discussed in RAN2#75 but there is no agreement so far [1].
In this document, we analyse the need of contention based RA on SCell by PDCCH order. And, we propose that the contention based RACH on SCell should be supported in some Multi-TA scenarios.
Discussion

1.1 Need of Contention based Random Access on SCell
If the dedicated random access preamble is available in a concerning SCell, the network basically initiates the non-contention based RA procedure on SCell by PDCCH order including the dedicated random access preamble index. However as listed below, there are configurations and conditions where non-contention based RACH procedure will fail due to the lack of available dedicated random access preamble: 
· There is a temporary shortage of dedicated random access preambles when the network wants to acquire UL timing of SCell TA group,
· Dedicated random access preambles are not reserved in SCell (i.e. all random access preambles are used for the contention based RA).
Therefore we think that it is necessary that a contention base RA on SCell should be supported.
Proposal 1:
Contention based RA procedure on SCell should be supported in multi-TA scenarios.
1.2 Contention based RA procedure for SCell in non Het-net scenario
In Rel-10, the UE does not have to monitor PDCCH with CRC scrambled by RA-RNTI in Common Search Space (CSS) of SCell for receiving Random Access Response (RAR), because RA procedure is restricted in PCell only.
In RAN2#75 meeting, several companies proposed to initiate RA procedure on SCell by cross-carrier scheduling in multi-TA scenarios [2-4]. However, considering the contention based RA, the eNB cannot provide a concerning RAR in the cross-carrier scheduling cell (e.g. PCell) because it is hard for the eNB to distinguish whether the received preamble is cross-carrier scheduled or directly transmitted from the legacy UEs.
Therefore, upon transmitting the contention based RACH on SCell, it is natural that the UE has to monitor PDCCH with CRC scrambled by RA-RNTI in CSS of SCell for RAR reception. From the RAN2 perspective, this is basically the same UE/eNB behaviour as in RA procedure. It increases the number of blind decoding trials for CSS of SCell, but rather it seems a RAN1 issue. Therefore RAN2 should ask RAN1 about PHY impacts and feasibility before RAN2 concludes this issue.
Proposal 2:
RAN2 should ask RAN1 about PHY impacts and feasibility for monitoring CSS of SCell during RAR detection.
If RAN1 confirms the less complexity to introduce it, we also propose,
Proposal 2a:
PDCCH with CRC scrambled by RA-RNTI should be monitored in CSS of concerning SCell when the contention based RA is triggered on SCell.
1.3 Contention based RA procedure for SCell in Het-net scenario
RAN2 also discussed about a deployment scenario where PDCCH region of SCell is not reliable (i.e. PDCCH-less SCell), for example in het-net scenario. In this case, the eNB has to initiate the RA on SCell by cross-carrier scheduling (i.e. including CIF filed in PDCCH located in UE specific Search Space on the scheduling cell). The eNB subsequently transmits PDCCH for RAR on the scheduling cell after receiving the random access preamble, because the eNB does not send the PDCCH for RAR on its SCell due to reliability of PDCCH. However, in the contention based RA case, it obviously contradicts the eNB behaviour described in section 2.2.
To resolve this contradiction and make the RA procedure simple, the network should ensure to avoid initiating the contention based RA on SCell with low PDCCH reliability. The eNB can handle to prevent the contention based RA initiation on SCell in such a scenario. In other words, the UE can assume the contention based RA procedure is not performed on SCell where PDCCH is not reliable.
Proposal 3:
Contention based RA procedure should not be supported on SCell where PDCCH is not reliable.
1.4 Complexity analysis to support contention based RA on SCell
In this section, we analyse the impact for each aspect if the UE has to support the contention based RACH on SCell based on the proposed procedure in section 2.2.

PDCCH order reception:

· There is no significant difference in complexity with respect to the contention and non-contention based RA procedure when the UE detects PDCCH order for SCell. This is because the contention based RA procedure uses the same set of the functions required for the non-contention based RA procedure, but in a slightly different manner (i.e. the contention based RA is initiated by not allocating a dedicated random access preamble in the PDCCH).

Random access preamble selection:

· Compared to the complexity required to the UE that supports only non-contention based RACH transmission, the UE that supports also contention based RACH transmission has to be configured with the additional parameters necessary to enable random access preamble selection. Because the number of available resources for each preamble group is cell-specific then the UE cannot automatically select the preamble index. It might slightly increase the UE complexity.

Random Access Response reception:

· From RAN2 point of view, there is no complexity difference to monitor the PDCCH with CRC scrambled by RA-RNTI in CSS of SCell where PRACH is transmitted (i.e. SIB2 linkage). This RA procedure requires the additional number of blind decoding trials on SCell, but the UE monitors CSS of SCell during RAR reception phase only. So it is also acceptable solution from the RAN1 point of view.
· Also, the UE may take into account a random backoff indicator for the preamble retransmission if the RAR is not successfully received.

UL-SCH transmission associated to the RAR (i.e. Msg3):

· As there is no Msg3 transmission and later processes in the non-contention based RACH procedure, the UE may incur some additional complexity in the MAC specification for the contention based case.
· For instance, HARQ is applied to Msg3 transmission and a power offset value is also needed to control a transmission power of Msg3. Of course Msg3 buffer managements for SCell should be also required in this case.

· In addition, the contention based RACH will increase the UE complexity if the UE has to take into account a logical channel prioritizing for the Msg3 buffer on SCell. For example, if MAC PDU is obtained from the Msg3 buffer on SCell, the UE may simultaneously manage both the Msg3 buffer on SCell and UL HARQ buffers on other cells. 

Contention Resolution message reception:

· To resolve the contention, the UE manages the contention resolution timer for each Msg3 (re-)transmission. However further study is needed to determine if each SCell TA group requires its own contention resolution timer.

From the above analysis, nearly all the same MAC functions can be used to support the contention based RA on SCell with some small modification, as long as the cross-carrier scheduling is not applied during RA procedure. It means the UE can easily support the contention based RA procedure on SCell without any specification impacts.

Compared to the non-contention based RA case, however, several additional RRC parameters (e.g. parameters of preamble selection) are required to support the contention based RACH [5]. It is not clear whether the eNB should always provide the full RACH common configuration for SCell or whether the eNB can provide a partial RACH common configuration for SCell, while supporting the non-contention based random access only.
Finally we get the following observations and proposal:
Observation 1:
There is no significant impact on MAC specification to support the contention based random access on SCell as long as the cross-carrier scheduling is not applied.

Observation 2:
The UE needs more RRC parameters to support the contention based RACH transmission compared to the non-contention based RACH.
Proposal 4:
RAN2 should discuss about the RRC signalling of RACH common configuration to support the contention based RA on SCell.
Conclusions
The following is a summary of our proposals concerning the contention based random access on SCell:
Proposal 1:
Contention based RA procedure on SCell should be supported in multi-TA scenarios.
Proposal 2:
RAN2 should ask RAN1 about PHY impacts and feasibility for monitoring CSS of SCell during RAR detection.
Proposal 2a:
PDCCH with CRC scrambled by RA-RNTI should be monitored in CSS of concerning SCell when the contention based RA is triggered on SCell.
Proposal 3:
Contention based RA procedure should not be supported on SCell where PDCCH is not reliable.
If above three proposals are accepted, the following proposal is needed in further discussion to support the contention based random access on SCell:
Proposal 4:
RAN2 should discuss about the RRC signalling of RACH common configuration to support the contention based RA on SCell.
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