3GPP TSG-RAN WG2#75
R2-114324
22—26 August 2011, Athens, Greece


Agenda Item:
7.1.1.2
Source: 
Motorola Mobility
Title:  
Considerations for Supporting Multiple Timing Advances
Document for:
Discussion and Decision
1 Introduction
As part of the CA enhancements WI, RAN2 is discussing extensions of carrier aggregation functionality in Release 11. One of the key elements omitted from Release 10 was uplink carrier aggregation of carriers requiring different timing advances. Carrier aggregation with different (multiple) timing advances is considered necessary for scenarios involving repeaters and remote radio heads. 
RAN2 has discussed support of multiple TAs at RAN#73bis [1]. The direction taken in RAN2 can be summarized as follows:

· Support of multiple TAs will be required at least for uplink aggregation in the non-colocated scenarios (i.e., scenarios 4 and 5).

· A procedure consisting of RACH to SCell will be developed by RAN2, for acquisition of the alternate TAs.
This contribution considers some of the questions related to support of multiple TAs tries to propose reasonable alternatives. 
2 Discussion

2.1 Number of TAs to support
One of the issues to be considered is the number of different timing advances the UE is expected to support. In the most general interpretation, the UE supports aggregation of up to 5 carriers each of the carriers requiring a different TA. However,
· The number of TAs that need to be supported by the UE depends on a clear understanding of which scenarios require multiple TAs. Suppose that multiple TAs are required only for non-colocated scenarios (scenarios 4 and 5). Then it would be very unlikely that the UE will be served by eNBs/RRHs/repeaters at different locations on each CC; that is, it will be unnecessary to maintain 5 different TAs. On the other hand, if multiple TAs are required even for collocated scenarios (scenarios 2 and 3), it is possible that the UE will need to maintain more than 2 different TAs (could be even up to 5).
· The UE complexity for supporting up to 5 TAs needs to be carefully considered. In addition to any L1 impact (which RAN1 will have to analyze) the UE would have to maintain independent TA timers. Actions when SCell TA timers expire will have to be defined.

Proposal 1: RAN2 should first understand (a) scenarios that require multiple TAs and, (b) the UE complexity associated with acquiring and maintaining multiple TAs before deciding on the number of different TAs to support.
2.2 Scenarios that require multiple TAs

From the point of view of supporting different TAs, we group scenarios as follows:
1. Intra-band collocated scenario (scenario 1)

2. Inter-band collocated scenarios (scenarios 2 and 3)

3. Non-collocated scenarios (scenarios 4 and 5)
It is clear that for the non-collocated scenarios, multiple TA support is necessary. 

UL aggregation in scenario 1 is already supported in Release 10 and no need was seen for multiple TAs in this scenario. We assume that the same applies for release 11.

For inter-band collocated scenarios, the propagation characteristics for different bands can be different. However, in our understanding, the differences are not large enough to require different TAs.
Proposal 2a: Multiple TA support is needed for non-collocated scenarios.

Proposal 2b: Multiple TA support is not needed for collocated scenarios.

Procedural aspects of acquisition and maintenance of multiple TAs

RAN2 has agreed that acquisition of TAs for SCells (when applicable) will be by means of a RACH procedure to the SCell. Furthermore, in RAN2#74, the following has been agreed:

· For initial time alignment only a network triggered RACH is supported. However it is left for further study whether UE initiated RACH in the case of uplink data arrival should be supported.
· PDCCH order will be used to trigger RACH on SCell after SCell activation. Need for additional mechanisms for RACH on SCell (in addition to PDCCH order) is left for further study.
Thus the main remaining question to be discussed is whether it is necessary to allow UE intiated RACH to the SCell in the case of uplink data arrival. This would be in addition to the UE initiated RACH on the PCell, which is obviously allowed. 
Depending on the amount of uplink data to be transferred, the network can take necessary actions to ensure that the UE performs uplink time alignment on the SCell, so that the network can then schedule uplink data on the SCell. That is, based on the amount of uplink data (i.e., based on a BSR), the network can transmit a PDCCH order on the SCell which would then cause the UE to perform a RACH and achieve uplink time alignment on the SCell. 
One concern with this approach could be the delay before data can be scheduled on the SCell uplink. The UE has to transmit a BSR before the network transmits the PDCCH order. So, if the UE is allowed to RACH on the SCell without a PDCCH order, the delay may be less. However, the delay introduced by the BSR transmission is not significant - the additional delay due to BSR transmission is a few ms (note that BSR is prioritized for inclusion in the uplink PDUs). Moreover, the PCell uplink is available in the meantime for uplink data transmission. We therefore think that a UE initiated RACH on the SCell is not necessary.
Proposal 3: UE initiated RACH on SCell is not necessary.

It was agreed that PDCCH order is used to trigger RACH for initial time alignment for SCell only after the SCell is activated. However, there is no agreement regarding the possibility of RACH on SCell before activation of the SCell. Based on the discussion in RAN2#74, our understanding is that most companies assume that RACH (for any reason) on SCell before activation of the SCell is not necessary. We would like to confirm this with the following proposal.
Proposal 4: UE is not allowed to RACH on an SCell that is not activated.
3 Summary
We have considered the some issues related to support of multiple different timing advances for uplink carrier aggregation. RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: RAN2 should first understand (a) scenarios that require multiple TAs and, (b) the UE complexity associated with acquiring and maintaining multiple TAs before deciding on the number of different TAs to support.

Proposal 2a: Multiple TA support is needed for non-collocated scenarios.

Proposal 2b: Multiple TA support is not needed for collocated scenarios.

Proposal 3: UE initiated RACH on SCell is not necessary.

Proposal 4: UE is not allowed to RACH on an SCell that is not activated.
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