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1 Introduction
Multiple TAs was discussed in RAN2 in Rel-11 Work Item of Carrier Aggregation. According to the LS from RAN2 [1], random access based solution i.e. random access on SCell belonging to SCell TA group has been agreed for SCell UL TA synchronization.
In the LS from RAN2 [2], it informed RAN1 that some of the further solutions require blind decoding in common search space (CSS) of the SCell and others do not. 
RAN1 was asked to respond to the following questions:

RAN2 kindly asks RAN1 if it would be possible to support the following with reasonable complexity: monitoring the common search space of a SCell (assumed defined) for Msg2 during the RA procedure with respect to the number of blind decodes.
From RAN1 point of view, we discuss the possible issues which relate to the Msg 2 transmission for SCell RACH procedure. 
2 Discussion

2.1  Number of blind decoding
In Rel-10, the maximum number of DCI blind decoding was significantly increased than in Rel-8 due to the introduction of CA and UL MIMO. In Rel-10, a UE is not required to monitor the CSS of the SCell, which can decrease the capability requirement on the number of blind decoding and also the false alarm. In Rel-11, we prefer to keep the same maximum number of blind decoding as in Rel-10 in order to avoid the unnecessary complexity of UE implementation. 
Proposal 1: To support the SCell RACH procedure, the maximum number of blind decoding should be not larger than the UE can support as in Rel-10.
2.2  Msg2 transmission scheme
In response to the LS from RAN2, we need to investigate the impact of possible scheme [4] which need monitor the PDCCH of Msg 2 on the CSS of SCell (solution 1). The other possible solutions [4] are also discussed as solution 2 to solution 4 in this paper for comparison. In this section, the discussion and analysis of all the solutions are based on the principle that it should keep the same number of blind decoding as in Rel-10.
· Solution 1: RA-RNTI scrambled PDCCH is transmitted in the CSS of SCell and the corresponding PDSCH is transmitted on the SCell.
For this solution, some restrictions for DCI decoding in the UE-specified search space (USS) of SCell should be introduced to avoid extra number of blind decoding when the UE need to monitor the PDCCH of Msg2 on CSS of the SCell. 
One possible solution is that the UE should not monitor the PDCCH in USS of SCell while the UE is monitoring the PDCCH of Msg2 on the CSS of the SCell during the SCell RACH procedure. This would lead to low transmission efficiency for downlink transmission since the downlink data of the SCell can not be scheduled within the RAR window for contention free RACH procedure. For the contention based RACH procedure, the UE will miss all of PDCCH which is transmitted in USS of SCell since the eNB does not know which UE sent preamble and which one will not monitor the USS before it finish the RACH procedure.
Another possible solution is that the UE could monitor the USS of the SCell with a limited number of blind decoding while the UE is monitoring the PDCCH of Msg2 on the CSS of the SCell during SCell RACH procedure. During the SCell RACH procedure, the UL data could not be scheduled since the value of SCell TA is not obtain yet. The UE only needs to monitor the DCI for downlink transmission, thus some restriction could help to solve the problem of blind decoding. For example, only one DCI format could be used for every downlink transmission mode, i.e., either DCI format 1A is configured or the DCI other than format 1A based on the transmission mode is configured. In this way the actual number of blind decoding is:

                          12 (for CSS) + 16 (for USS) = 28

However, this restriction may cause some impact on the data transmission. It will causes inefficient transmission when only DCI format 1A is used for multiple antenna transmission since it should always use the transmit diversity scheme, whatever TM mode is configured for the UE, during the RAR window. On the other hand, if only the DCI format other than format 1A is configured, the UE can not be scheduled with transmit diversity scheme when the channel condition is getting worse and the MIMO scheme associated to the configured DCI format becomes unsuitable. So this solution would decrease the adaptation of downlink data transmission.
For the contention based RACH procedure, from the UE side, the restriction of DCI detection on the USS will take effect after preamble is sent. However, eNB does not know which UE sent the preamble. If the eNB sent the downlink date without any scheduling restriction, the UE may fail in detecting PDCCH for downlink data transmission during the RACH procedure.
· Solution 2: PDCCH of Msg2 is sent on CSS of PCell, and a Cell index field is added in RAR to further distinguish the same preamble of different carriers. 

For contention-free RACH, the eNB only needs to send the Msg2 and corresponding PDCCH on the PCell of the UE since the eNB knows which UE sent the preamble and which cell is the PCell of the UE. In this way the RAR or the subhead of RAR should be extended with cell index for distinguishing the same preamble from different carrier. 
For contention-based RACH, the eNB cannot identify the UE according to the received preamble. Therefore, the eNB needs to simultaneously send the Msg2 corresponding PDCCH on every aggregated cell in system, even though this preamble might be sent by a non-CA UE. For example, for backward compatibility, legacy RAR should be transmitted on the cell where the preamble received, but extended RAR should be transmitted on the other cells. This causes the complex implementation of the eNB and also extra overhead over the air.
· Solution 3:  PDCCH of Msg2 is sent on CSS of PCell, different RA-RNTIs are used to distinguish the same preamble of different carriers. 

Currently, different RA-RNTI is used to distinguish the different PRACH channel from the same cell but on different frequency and subframe as following:

RA-RNTI= 1 + t_id+10*f_id

In solution 3, the RA-RNTI can be further designed to distinguish the PRACH channel from different cell, one example is as following:

RA-RNTI= 1 + t_id+10*f_id+N*cell_index

Where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), and f_id is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< 6) in LTE R10. Cell_index is the index of the RACH SCell. Once a R11 UE send a preamble on the SCell, the UE can monitor the PDCCH scrambled by extended RA-RNTI on the PCell for Msg2. 

For contention-based RACH, solution 3 has the same problem as solution2. 
Solution 3 requires the increasing of RA-RNTI number. At the same time, it should be taken into account that the PDCCH blocking probability of the common search space is increased since each serving scell may have an independet PDCCH for Msg 2 which is scrembled by the extended RA-RNTI in the CSS.

·  Solution 4: C-RNTI scrambled PDCCH is transmitted in the USS and the RAR is sent as a dedicated MAC CE.
In this solution, the RAR for RACH on SCell is sent as a dedicated MAC CE, which can be sent on any activated serving cell with C-RNTI scrambled PDCCH. This solution has to be used with contention-free based RACH scheme since the eNB needs to identify which C-RNTI should be used for the PDCCH of RAR. The eNB could assign a dynamic scheduled PDSCH to contain the RAR and the corresponding PDCCH could be transmitted in the USS after the eNB identify the UE by the dedicated preamble sequence.
This method might challenge the PDCCH capacity of USS since the legacy RAR is broadcast to multiple UEs while this design requires individual PDCCH of Msg2 for each UE in the USS during the RACH procedure of SCell.
Base on the above discussion, it can be seen that of all the four solutions can avoid the increasing of blind decoding number and PDCCH false alarm for the CSS of SCell. Based on the analysis, we can draw the conclusion that the solution 1 for Msg2 transmission would decrease the adaptation of downlink data transmission.
Proposal 2: The scheme that UE monitors the CSS of a SCell for Msg2 would decrease the adaptation of downlink data transmission, and the UE may fail in detecting the PDCCH.
3 Proposal and conclusion

In this contribution, we provided our analysis on multiple timing advance methods with RACH on the SCell. And provide the following conclusions:
Proposal 1: The maximum number of DCI blind decoding should not be increased.

Proposal 2: The scheme that UE monitors the CSS of a SCell for Msg2 would decrease the adaptation of downlink data transmission, and the UE may fail in detecting the PDCCH. 
We suggest that RAN2 consider the scheme for Msg2 which need not monitor the CSS of a SCell. 
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