Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #79bis
Tdoc R2-124653
Bratislava, Slovak Republic, Aug 8-12, 2012

Agenda Item:
7.1
Source: 
Ericsson, ST-Ericsson 

Title:  
Timing Advance value initialization


Document for:
Discussion, Decision
1 Introduction
Many of the recent agreements made in RAN2 have contributed to an unnecessarily slow and suboptimal TA handling mechanism. It has also been agreed that the random access response for SCell random access procedures shall be transmitted on the PCell requiring the eNB to perform preamble coordination among different cells. It is therefore important to avoid unnecessary random access procedures so as to avoid preamble shortage.
We believe that in most realizations of the CA scenarios which have been added to Rel-11, random access procedures to achieve time alignment of SCell TA groups can be avoided by initializing the TA value to either zero or to the same value as the PCells TA value. As discussed below, one of these alternatives can be adopted for free and we therefore propose that RAN2 should discuss which of these are expected to be most beneficial and should be adopted.
2 CA scenario 4
One TA value-step is 16*Ts which equals roughly 0.52 μs or 156 meters propagation distance. The TA value compensates for the round trip time and consequently; all UEs which are within 78 meters (156 meters / 2) from a node should use a TA value of zero for uplink transmissions to that node. In Rel-11, a new carrier aggregation scenario featuring RRHs is supported, CA scenario 4 in [1]. It is expected that in many of the realization of this scenario, the cell radius of the RRHs will be smaller than 78 meters and hence all covered UEs should use a TA value equal to zero which calls for having the possibility to set an initial TA value of zero. If this is done the eNB could instead of ordering a random access procedure in a new TA group send a TAC MAC CE with value zero to UEs which are covered by such RRHs to get them into uplink synchronization on these cells, if deemed suitable by the eNB. 
Proposal 1 The UE shall initiate the TA value of a new TA group to zero at TA group creation.
3 CA scenario 5
Another, in Rel-11, supported scenario features repeaters, CA scenario 5 in [1]. An example of this scenario is seen in Figure 2 where a repeater is repeating the blue cell but not the red cell. As the propagation delay will be different on the red and blue cell due to the repeater the UE needs one TA value for the red cell and another TA value for the blue cell. The propagation delay difference will depend on both the propagation path difference of the serving cells as well as on the processing delay of the repeater. A typical processing delay of a repeater is 0.5-3 μs, while the propagation distance difference will in worse case be twice the radius of the repeater, e.g. the radius is 10 - 50 meters, equals 0.03 - 0.16 μs propagation delay. The contribution to the propagation delay of a repeater is therefore expected to be in the order of 0.53 – 3.16 μs, but the TA value compensates for the round trip time the TA value difference will be twice as much; 1.06 - 6.32 μs. A normal TAC MAC CE can compensate a TA value difference of -15.5 μs to +16 μs. This is more than needed to compensate the TA value difference for the blue and the red cell.
When the blue cell is added the red cell’s TA value can be reused and updated to an appropriate value with a TAC MAC CE which would render the blue cell in-synch without performing a random access procedure. A random access procedure is thereby avoided.
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Figure 2: Example of CA scenario 5 featuring a repeater.
Proposal 2 The UE shall initiate the TA value of a new TA group to the value of the PCell TA group’s TA value at TA group creation.

4 Power control

During RAN2#79 it was said that, as the UE receives a power control command during the random access procedure, the random access procedure is needed from a power control point of view and it is therefore not possible to skip performing random access in the above scenarios. After some consideration we have found that the random access procedure is not necessary from a power control point of view.
In Rel-10 the UE only performs random access on the PCell. The random access response contains a power control command, but this is only applied to the PCell, not the SCells. So there is no dependency between the power ramping and power control command in the random access procedure and the PUSCH transmissions on the UE’s SCells. This means that it is possible to start UL traffic on an SCell without applying the power control command to it first.
5 Summary
In this document we have discussed TA value initialization for Timing Advance groups. We have shown benefits of using TA value zero in CA scenario 4 and to reuse the PCell’s TA value in CA scenario 5. We believe that there is no benefit of having an undefined initial TA value, which is the current behaviour. With current specification the UE behaviour is not defined when receiving a TAC MAC CE prior to a successfully completed RA procedure and the UE may use a, to the network, unknown TA value.
By initiating the TA value upon TA group creation not only latency and risk for random access failure would be reduced but also the use of preambles is reduced. Preambles are scarce and therefore very valuable as they are used for critical procedures such as when a UE is accessing the system when it has no current connection. Furthermore, as the preambles are shared among different cells in the system it is important to avoid random access procedures as far as possible. 
By only introducing one of Proposal 1 and Proposal 2 no new signalling is needed as the UE would then by default initiate the TA value to either zero or to the TA value of the PCell TA group. It also would not require any additional UE complexity. We therefore do not see any reason not to adopt one of Proposal 1 and Proposal 2 as we would get the functionality for free.  Between Proposal 1 and Proposal 2, we have a slight preference for Proposal 1 as this scenario may be more common. Important to note is that even though the UE initiates the TA value, according to one of the proposals, the eNB would still be able to perform a random access procedure if needed.
We propose RAN2 to agree to one of the following proposals:
Proposal 1
The UE shall initiate the TA value of a new TA group to zero at TA group creation.
Proposal 2
The UE shall initiate the TA value of a new TA group to the value of the PCell TA group’s TA value at TA group creation.
6 
 References
[1] 3GPP TS 36.300; Overall description.












Repeater





Macro









3/3


