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1   Introduction
RAN2 #74 discussed the support of multiple TAs for Carrier Aggregation and made several agreements. This contribution discusses remaining issues:

-
Multiple simultaneous Random Access procedures in one UE

-
UE-initiated RA procedure on the SCell in case of new UL data

-
DL timing reference of a SCell TA group

-
Pathloss reference

The location of Msg2 is discussed in a separate contribution [1].
2   Discussion

2.1   Multiple simultaneous Random Access procedures in one UE

Multiple simultaneous Random Access procedures can be considered at:
· Inter-eNB HO

· Resuming of DL/UL data transmission
· Simultaneous activation of several SCells belonging to different TA groups
With multiple simultaneous Random Access procedures, the eNB could have the possibility to allocate resources for UL/DL transmission on multiple carriers at an earlier time in particular at inter-eNB HO and when resuming DL/UL data transmission. 
However, if multiple simultaneous Random Access procedures are allowed, new scenarios need to be considered. For example, what should be the UE status/behaviour if the RA procedure on the SCell is completed prior to the RA procedure on the PCell or if the RA procedure on the SCell is successful while the RA procedure on the PCell is failed and how should power scaling rules be applied taking the parallel RACH transmission into account. 
There seems to be significant complexity and we don't see serious benefits so we propose to not support multiple simultaneous RA procedures in Rel-11. 

Proposal 1: Multiple simultaneous RA procedures are not supported in Rel-11.

2.2   UE-initiated RA procedure on the SCell in case of new UL data

If the PCell and SCell belong to the same TA group, it is sufficient that the UE initiates a RA procedure on the PCell like in Rel-10. If the PCell and SCell belong to different TA groups, different cases need to be considered.
· Case 1: the PCell is in sync and the SCell is out of sync. 
The eNB can decide when to activate the SCell based on BSRs and the eNB can detect if the SCell is out of sync based on the TAT timer. If needed, the eNB can trigger a RA procedure on the SCell. The UE-triggered RA on the SCell is not useful in this case.
· Case 2: the PCell and the SCell are out of sync.
Assuming that multiple simultaneous RA procedures are not supported in Rel-11, the UE would first initiate a RA procedure either on the PCell or on the SCell. 
If the UE first initiates a RA procedure on the PCell, after this procedure is complete, the eNB could trigger a RA procedure on the SCell. This is the same sequence like in case 1. 
If the UE first initiates a RA procedure on the SCell and successes, no downlink data transmission is possible because there is no PUCCH in the SCell.  So it is meaningless that the UE first initiates a RA procedure on the SCell and the unnecessary delay will be introduced due to the late RA procedure on the PCell.   
· Case 3: SR resources are not available on PCell, but the PCell and the SCell are in sync.
The UE may either: 

· Always initiate a RA procedure on the PCell

·  Initiate a RA procedure on the cell with the nearest PRACH occasion

The second option could reduce the uplink data transmission delay. The gain depends on the PRACH configurations of the PCell and of the SCell as shown below:
Table 1: Delay reduction depending on PRACH configurations
	PCell PRACH configuration index
	SCell PRACH configuration index
	PRACH resources ratio

(PCell/SCell)
	Gain (ms)

	12
	0
	1:0.1
	0.02

	10
	0
	1:0.167
	0.1

	12
	3
	1:0.2
	0.07

	10
	3
	1:0.333
	0.24

	12
	13
	1:1
	0.6

	9
	12
	1:1.67
	1.02

	3
	10
	1:3
	4.16

	3
	12
	1:5
	4.46

	0
	10
	1:6
	9.12

	0
	12
	1:10
	9.52


If the SCell has more PRACH resources than the PCell, the gain could from 1ms to 10ms.
However, it is questionable whether the amount of RACH resources will differ between the SCell and the PCell and we consider the situation where the UE is in sync but without SR resources as rather infrequent, although the complexity may be low, we prefer that the UE does not initiate a RA procedure on the SCell in this case.
Proposal 2: the UE does not initiate a RA procedure on SCell in case of new UL data.
2.3   DL timing reference of a SCell TA group
In Rel-10, the UE does Random Access Procedure on the PCell and then takes the PCell as the timing reference to adjust the uplink transmission timing of its PCell and all its SCells. The main reason for this choice is that the SCells may be deactivated or have poor channel quality so using the downlink timing of a SCell would raise the chance of error cases [2].
In the case of multiple TAs, it is not suitable to still select the PCell as the DL timing reference for another SCell TA group, since there would be up to 31.3us difference between the cell going through a RRH/repeater and the cell not going though  any RRH/repeater.

The UE would do the Random Access procedure on one SCell in the SCell TA group to get the initial synchronization. The downlink of this SCell can be initially used as the timing reference to transmit the preamble and receive the initial TA value. Then, the UE can continue to use the downlink of this SCell as timing reference. 
Proposal 3a: The timing reference for the preamble transmission is the downlink of the cell where the preamble is transmitted. The UE continues to use this cell as the downlink timing reference after the initial TA is received.
If the DL timing reference cell becomes not available, for example because of de-activation, removal or poor channel quality, two alternatives can be considered:

· Alternative 1: the UE autonomously selects one of the activated SCells in this TA group with configured UL as the DL timing reference

· Alternative 2: the eNB explicitly reconfigures a new DL timing reference cell with better channel quality for the UE.

As indicated in [3] for CA deployment scenarios #2 and #3 [4], even in the case of inter-band carriers, if the signals from different cells is coming from the same transmission point, the timing difference between these two cells is less than 0.52us for 97-98% of the cases and the maximum is 2.5 us.  
For scenarios #4 and #5, all carriers in one SCell TA group should be received from the same transmission point i.e. all of them go through the same macro cell or the same repeater or RRH. Therefore the DL timing difference between the SCells in one TA group is the same as indicated above. Therefore, any SCell in the SCell TA group can be used as DL timing reference. So both alternatives can work.
With the alternative 1, there is no need to introduce one special cell and make sure it is always activated as the PCell, and there is no need to explicitly reconfigure the DL reference cell. So we think the alt1 is preferable. 
Proposal 3b: The UE autonomously changes the DL timing reference cell within the TA group if the previous DL timing cell is deactivated, removed or has poor channel quality.

2.4   Pathloss reference
In Rel-10, the eNB can configure either the downlink of the PCell or the SIB2 linked SCell as pathloss reference for the uplink of a SCell. One important reason for this choice is the HetNet scenario [6]. In HetNet, the pathloss estimation based on the SIB-2 linked SCell may be not reliable if it is interfered severely by the neighbour cells. For multiple TAs scenarios, the above concern is still valid. So like for the PCell TA group, it should be possible for an SCell TA group to select a cell other than the SIB2 linked SCell for pathloss estimation.
In addition, the pathloss is very different between the cells belonging to different TA groups due to the repeater or RRH existence. So the pathloss reference cell should belong to the same TA group.
Like for the PCell TA group, no special cell is defined in the SCell TA group, so we propose to allow the eNB to explicitly configure the downlink of any SCell in the same TA group as the pathloss reference cell. 

Proposal 4: The eNB can configure the downlink of any SCell in the same SCell TA group as the pathloss reference cell.
3   Conclusion
In this contribution, we discuss some remaining issues of the RACH on SCell for supporting multiple TAs. We have the following proposals:
Proposal 1: Multiple simultaneous RA procedures are not supported in Rel-11.

Proposal 2: The UE does not initiate a RA procedure on a SCell in case of new UL data.
Proposal 3a: The timing reference for the preamble transmission is the downlink of the cell where the preamble is transmitted. The UE continues to use this cell as the downlink timing reference after the initial TA is received.
Proposal 3b: The UE autonomously changes the DL timing reference cell within the TA group if the previous DL timing cell is deactivated, removed or has poor channel quality.
Proposal 4: The eNB can configure the downlink of any SCell in the same SCell TA group as the pathloss reference cell.
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