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1 Introduction
In RAN2 #74, it is agreed that RAN2 will work on the RACH on Scell based solution if there is no further input from RAN1 [1]. The conclusion intercepted from the meeting notes is as following:

	=>
For PDCCH order trigger, Non-contention RACH will be supported for Scell. 

=>
FFS if contention based RACH access will /will not be supported.

=>
Msg0 will be send on the scheduling cell for this Scell

=>
Msg1 is sent on the UL of the concerning Scell
=>
PDCCH/PDSCH location of Msg2 FFS.

=>
FFS whether there is no simultaneous PRACH sequence transmission.


 This document discusses the relevant issues for acquiring multiple TA values based on PRACH transmission on SCell.
2 Discussion
2.1 RA-RNTI and Preamble collision
In general, in the Random Access procedure, UE is allocated an identifier RA-RNTI within the cell range for the purpose of RAR scheduling and transmission. Once the Random Access Preamble is transmitted on the appointed PRACH, UE shall monitor and decode the PDCCH with CRC scrambled by the RA-RNTI in the common search space for Random Access Response in the RA Response window. Each PRACH transmission is associated with an RA-RNTI and the RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted is computed as:

RA-RNTI= 1 + t_id+10*f_id

However, different PRACH can be associated with the same RA-RNTI if the RA-RNTI collision issue has not been taken into account when network configures the PRACH. 

Observation 1: Different PRACH can be associated with the same RA-RNTI.
In addition, it has been agreed that non-contention based RACH will be supported for SCell and RACH initiation by PDCCH order is supported to indicate the dedicated preamble used for UE. Because the dedicated preamble is identified within the cell range, in addition, in Rel8/9/10 Preamble transmission on PRACH and reception of RAR are only supported on PCell, the dedicated preambles are different for different UEs to perform non-contention based Random Access procedure. Therefore, there is no confusion to differentiate the RARs according to the RAPID in MAC subheader for non-contention based Random Access procedure even if the same RA-RNTI is used for different UEs. Figure 1 below is MAC subheader format corresponding to the RAR.
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Figure1 E/T/RAPID MAC subheader

However, agreements have been reached that RAN2 will work on the Random Access on the SCell based solution to support multiple timing advance in Rel-11. Due to the preamble is resource within the cell range, the same preamble can be allocated by different SCells.
Observation 2: the same preamble can be allocated by different SCells. 
2.2 TA acquire scheme
According to the agreements from RAN2, during the Random Access Procedure on the SCell, Msg0 will be sent on the scheduling cell for this SCell, and Msg1 is sent on the UL of the concerning SCell, PDCCH/PDSCH location of Msg2 is FFS.
According to the definition of the initial timing advance, the network can calculate the timing advance accurately based on the PRACH transmission. The Timing Advance can be calculated as follows:
TADV = (eNB Rx – Tx time difference)

Where the eNB Rx – Tx time difference corresponds to the received uplink radio frame containing PRACH from the respective UE.
There are several options on how to transmit the PDSCH carrying the corresponding TA value for the SCell that has performed PRACH sequence transmission:

· Option 1: only having the RAR on the PCell, UE shall monitor the PDCCH of the PCell with CRC scrambled by the RA-RNTI in the common search space.
The corresponding procedure is illustrated in Figure 2.
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Figure 2
For RAR transmission, the first concern is that RA-RNTI is used to initialize the scrambling sequence of PDSCH for RAR. Because the same RA-RNTI and preamble can be allocated by different cells, some potential collision and confusion will exist at UE side. 
As illustrated in Figure 3, UE1 works on CC1 and CC2, UE2 works on CC1, CC3 and CC4, UE3 works on CC1, CC2, CC3 and CC4. All the three UEs have common PCell. Assume that these UEs are to perform the Random Access on the respective SCell, e.g. CC2 for UE1, CC3 for UE2 and CC4 for UE3. If the three UEs are allocated the same RA-RNTI and Preamble, collision and confusion will occur. 
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Figure 3
For this case, if the RA-RNTI and/or dedicated preamble are different from each other, the collision problem can be resolved. How to avoid RA-RNTI and preamble collision between UEs is up to the eNB implementation. However, in this case system capacity is limited because RA-RNTI and dedicate preamble are limited within the cell range.
· Option 2: only having the RAR and corresponding PDCCH on the SCell that performed PRACH sequence transmission, UE shall monitor the PDCCH of the SCell with CRC scrambled by the RA-RNTI in the common search space.
The corresponding procedure is illustrated in Figure 4.
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Figure 4
In this case the RAR is sent on the same CC as the PRACH sequence transmission. If the corresponding PDCCH is sent on the same CC, UE needs to monitor the PDCCH with CRC scrambled by the RA-RNTI in the common search space on SCell. Although there is no confusion to differentiate the RARs, there is need for UE to monitor common search space on SCell, which will increase power consumption and blind decoding complexity. If the corresponding PDCCH can be sent on other CCs, cross-carrier scheduling needs be supported for RA-RNTI. However, it has been agreed by RAN1 that cross scheduling is not applicable to RA-RNTI and there was no need to monitor common search space on SCell for Rel-10 UE.
· Option 3: having the RAR on any cell that has been activated, UE shall monitor the PDCCH(s) on PDCCH cells with CRC scrambled by the RA-RNTI.
The corresponding procedure is illustrated in Figure 5.
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Figure 5
In Rel-10, it has been agreed that cross scheduling is not applicable to RA-RNTI. If we support RAR on other cells, cross-carrier scheduling needs be supported for RA-RNTI and some new mechanisms, e.g. new defined RA-RNTI can be assigned by RRC signalling or MAC signalling. This new defined RA-RNTI is only used to monitor the PDCCH carrying RAR resource allocation and it can be allocated within the RA-RNTI sets. UE should monitor PDCCH cells with CRC scrambled by the new defined RA-RNTI. When the UE performs the Random Access process successfully, the related new defined RA-RNTI should be released so that it can be used by other UEs.
Similarly, the collision should be avoided in the corresponding CCs during these RA-RNTIs allocation process, anyway UE specific search space monitoring for RA-RNTI should be supported. 
· Option 4: having the TA on any cell that has been activated, UE shall monitor the PDCCH(s) on PDCCH cells with CRC scrambled by the C-RNTI in the UE specific search space.
The corresponding procedure is illustrated in Figure 6.
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Figure 6
Considering that non-contention based RACH on SCell is only for obtaining UL synchronization and the UE is only allocated with single C-RNTI in case of CA, C-RNTI can be used to scramble CRC. In this case, network can deal with any collision since different UEs maybe scheduled on different resource block even on the same CC and network knows which UE with the C-RNTI is performing the PRACH transmission. 
The merit of this option is that it is in line with Rel-10 principles as it reuses the Rel-10 mechanism of scheduling. Furthermore, this solution can completely avoid RA-RNTI/ preamble collision and obviously improves system capacity. Certainly, the PDSCH content format carrying the TA value should be defined. 
2.3 Comparison between options
The respective characteristic of above four options is shown in the following table and we would like RAN2 to consider the four options.
	PDSCH carrying TA value location
	corresponding PDCCH location
	Related RNTI
	search space
	compatibility
(yes or no)
	system capacity on UE numbers
	PDCCH blind decoding numbers and complexity

	PCell
	PCell
	RA-RNTI
	common of PCell
	yes
	low
	low

	SCell (PRACH transmission)
	SCell (PRACH transmission)
	RA-RNTI
	common of SCell
	no
	high
	high

	any cell
	any cell 
	RA-RNTI
	UE specific of any cell
	no
	low
	high

	any cell
	any cell
	C-RNTI
	UE specific of any cell
	no
	high
	low


Proposal: Consider above four options on how to obtain multiple TA values based on PRACH transmission.
3 Conclusion
In this paper, we discuss the relevant issues for acquiring multiple TA values based on PRACH transmission on SCell, we kindly suggest RAN2 that: 

Proposal: Consider above four options on how to obtain multiple TA values based on PRACH transmission.
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