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Discussion and decision 
1 Introduction 
In RAN2#73bis, RAN2 has agreed that all cases listed in the Annex should be considered for multiple-TA support unless proven otherwise. Furthermore, RAN2 has also agreed that RAN2 will work on RACH on SCell based solution, unless informed by RAN1 that the RACH solution is not needed. 
In this contribution, we discuss the following issues with multiple TA based on the latest RAN2 agreement:

1. TA grouping (The need for TA grouping and UL CC and TA group linkage)
2. One TAT per TA group
3. Activation of RACH for SCell
4. SCell activation and TA

5. The need for parallel RACH
2 Discussion
2.1 TA grouping
2.1.1 The need for TA group

In Rel-10, there is essentially only one TA group since all serving cells share the same TA. In the last meeting, there have been discussions on whether to support per-CC TA or per-CC-group TA. Per-CC-group TA is considered the natural extension to Rel-10 and it has the advantage that the number of RACHs is only limited to the number of TA groups, instead of the number of CCs. It makes sense that TA grouping is supported.
In our view, the maximum number of TA groups considered in RAN2 need not be restricted now, i.e. up to 5 TA groups should not be precluded, until further notification from RAN1/4.

Proposal 1: TA grouping is supported. The maximum number of TA groups need not be restricted now, i.e. up to 5 TA groups should not be precluded, until further notification from RAN1/4.
2.1.2 UL CC and TA group linkage
In [2], we presented 3 options for linking a UL CC to a TA group:
Option 1: Explicit configuration (e.g. TA group index assignment via RRC configuration)

Option 2: Implicit linkage per band

Option 3: Implicit linkage per carrier

The current working assumption to support all scenarios in Annex means that Option 2 is precluded. Option 3 is clearly not needed if we support TA grouping. Hence in our view Option 1 is the preferred way forward. 
Proposal 2: UL CC and TA group linkage is established by explicit configuration via RRC.

2.2 One TAT per TA group
Since each SCell can be activated and deactivated independently, it is natural to assume there will be one TAT for each TA group, which runs independently of each other. 

Furthermore, the radio characteristic for different UL carrier can be very different when multiple TA is needed, e.g. in scenario 4/5 where one TA group correspond to a large cell and another TA group corresponds to a small cell. Hence, it is not reasonable to expect that the same optimal TAT configuration to be applicable for all the TA groups. Using the same TAT configuration for all TA groups will result in unnecessary frequent RACH procedure for certain TA groups.  
Proposal 3: One TAT per TA group which runs independently with independent configuration. 
2.3 Activation of RACH for SCell
RACH for SCell can be initiated by the network or the UE. In [2], we argued that it is sufficient to support only network activation of RACH for SCell by PDCCH order since the network can decide whether RACH for SCell is needed or not based on the buffer status report, the current resource status, the user subscription etc. In addition, it is clearly the simpler scheme than UE-initiated RACH on SCell. If UE initiated RACH were to be supported, potentially complicated rules would have to be developed on when the UE is allowed to initiate RACH procedure on the SCell. Hence, we propose to support only network activation of RACH for SCell by PDCCH order unless serious drawback is identified.
Proposal 4:  Network activation of RACH for SCell by PDCCH order unless serious drawback is identified.
2.4 SCell activation and TA
It would be a waste of radio resources and UE power to maintain UL timing synchronisation when a SCell is deactivated since there is no UL transmission. The associated TAT may expire during the deactivation period.  RACH for SCell by PDCCH order can be performed to establish UL timing synchronisation after SCell activation (Figure 1).


This principle is also assumed hold for handover, i.e. after handover, the RACH for the target SCell is triggered by PDCCH order from the target eNodeB (after activation of the SCell).

An alternative to the procedure shown in Figure 1is to allow RACH for SCell by PDCCH order before the SCell is activated. However, this would require changes to the Rel-10 behaviour, which specifies that the UE is not required to decode the PDCCH on the SCell when the SCell is deactivated. To be compliant to the Rel-10 behaviour, such alternative does not seem necessary to be considered.
Proposal 5: RACH for SCell by PDCCH order is performed after SCell activation.
2.5 The need for parallel RACH

As mentioned in [2], the advantage of allowing parallel RACH is the potential time saving to achieve timing synchronisation for all TA groups, especially if 5 TA groups are supported and if there is a frequent SCell activation and deactivation. Assuming 15ms for one RACH completion, 5 TA groups take approximately 75ms. However, considering that TCP would be normally used for non-real time high data rate service and that TCP has a ramp-up phase which should allow sufficient time before all carriers need to be synchronised for UL transmission, the delay due to non-parallel RACH may not be so critical. 
One possible exception can be that at handover, the UE might still require a high data rate in the TCP connection. However it is arguable that in the case of intra-frequency handover, the UE would still have the power and radio condition to maintain such high data rate at cell edge. In the case of inter-frequency handover (used for load-balancing purpose), the UE might have the power and the radio condition to maintain the high data rate, e.g. if the UE is close to the cell centre. Nevertheless, just this one use case alone may not be enough to justify the need for parallel RACH.
For simplicity, no support for parallel RACH should be the baseline which can be revisited if serious drawback is identified.
Proposal 6:  No support for parallel RACH as the baseline, which can be revisited if serious drawback is identified.
3 Conclusion
In this contribution, we discussed some issues related to multiple-TA and have the following proposals.

Proposal 1: TA grouping is supported. The maximum number of TA groups need not be restricted now, i.e. up to 5 TA groups should not be precluded, until further notification from RAN1/4.

Proposal 2: UL CC and TA group linkage is established by explicit configuration via RRC.
Proposal 3: One TAT per TA group which runs independently with independent configuration. 

Proposal 4: Network activation of RACH for SCell by PDCCH order unless serious drawback is identified.
Proposal 5: RACH for SCell by PDCCH order is performed after SCell activation.
Proposal 6: No support for parallel RACH as the baseline, which can be revisited if serious drawback is identified.
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5 Annex

Working assumption on the scenarios considered for multiple-TA (unless proven otherwise):
Table-1

	#
	Description
	Example

	2
	For the uplink, F1 and F2 are in the different bands.
	
[image: image1.emf]

	3
	For the uplink, F1 and F2 are in the different bands.
	
[image: image2.emf]

	4a
	For the uplink, F1 and F2 are in the same band.
	
[image: image3.emf]

	4b
	For the uplink, F1 and F2 are in the different bands.
	

	5a
	For the uplink, F1 and F2 are in the same band.
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	5b
	For the uplink, F1 and F2 are in the different bands.
	
























































Figure � SEQ Figure \* ARABIC �1�: RACH for SCell performed after SCell activation





Step 3: RACH for SCell by PDCCH order to establish UL timing synchronisation





Step 2: SCell activation via MAC CE





Step 1: SCell addition
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