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1 Introduction
It was agreed in the previous meeting that to it shall not be allowed to change the TA group assignment of an SCell by delta-signalling. We believe that this agreement was taken too early and without having analyzed the issue. We will in this contribution discuss why this restriction is not needed, will bring a loss and therefore shall be removed.
2 Delta-signalling 

According to current specification a UE will, when receiving an RRC reconfiguration message including sCellToAddModList, perform any SCell modification as indicated by the message. This will be performed without removing and adding the SCells and is referred to as delta-signalling. Currently the network can change other SCell-parameters such as SRS, CQI, cross-carrier scheduling, etc. with delta-signalling.
When RAN2 now defines signalling for TA grouping it would not make sense making the exception not allowing delta-signalling for changing the TA group identity for an SCell, especially as this would bring a loss as discussed below. 
3 Drawback of restriction
In LTE Rel-11 new CA scenarios featuring remote radio heads (RRH) and repeaters are supported. In these scenarios it is expected that TA group changes are needed as a UE moves through the service area. For example, in Figure 1 a CA scenario with repeaters is shown where a macro node is offering two cells (blue and green cell), while the repeaters extend the coverage of one of these cells (green cell). A UE moving along the dashed path would initially be configured with the cells in the same TA group, but when entering the coverage of the first repeater the TA group needs to be split. When the UE leaves the coverage of the first repeater the eNB can merge the TA groups. The same thing is needed again when the UE enters the coverage of the second repeater.
To make good use of the repeaters it benefits both the network and the UE if the cells are continuously available to the UE and any interruption time is short. With interruptions, scheduling opportunities are lost which will give a loss in system performance as well as reduce user experience due to reduced UE throughput and increased delay. The current restriction will create unnecessary interruptions since the cell needs to be first be deconfigured, which will flush the HARQ buffers, then configure the cell again and last activate it before the cell can be used again. Comparing this to the delta-signalling alternative, a good eNB which sends TA regrouping commands in a timely manner may be able to continuously schedule the UE, without interruptions.

[image: image1]
Figure 1: Example of CA scenario 5.
4 Glitch

In the previous RAN2 meeting it was discussed the issue of glitches which the UE creates upon cell configuration and activation. RAN4 had agreed that the UE shall be allowed to create interruptions during which the UE shall re-tune the receiver upon configuration/deconfiguration and activation/deactivation of SCells. During these interruptions the eNB may not be able to communicate with the UE and hence scheduling opportunities are lost.

It would be good to avoid these interruptions as far as possible and one way of doing so is to do TA regrouping by delta-signaling.
5 Delta-signalling interference
The restriction was, to our understanding, introduced to avoid interference which some companies was concerned about. The intereference problem is illustrated in Figure 2. A UE receives an RRC reconfiguration message from the eNB at time t1 ordering the move of cell y from TAG A to TAG B. The UE has 15 ms until it has to have applied the regrouping and then send an RRC reconfiguration complete message, in Figure 2 being time t2. The time from that the eNB sends the RRC reconfiguration message to the UE to that the UE has applied it is unknown to the eNB, therefore the eNB does not know which TA group cell y is in and further not which UL timing is applied to UL transmissions on cell y. For any given time between time t1 and t2 in Figure 2 either cell y is in TA group A or cell y is in TA group B. In the following two sections it will be discussed the effect of these two possibilities.
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Figure 2: TA regrouping procedure
5.1 Cell y is in TA group A

Regardless of which TA regrouping mechanism is used, i.e. deconfiguration-configuration or delta-signalling, the UE will receive an RRC message from the eNB. Since the UE has 15 ms to apply RRC messages cell y will remain in TA group A a certain time after t1, regardless of which TA regrouping mechanism is used. The difference between the two TA regrouping mechanisms in this aspect is that the UE will deconfigure cell y at some point between t1 and t2 in the case of deconfiguration-configuration alternative, and the UE will switch TA group for cell y at some point in time between t1 and t2 in the case of delta-signalling. Prior to that the UE has executed the order, cell y will be in TA group A, and as the eNB ordered the TA regrouping it can be assumed that the timing of TA group A is not suitable for cell y meaning that any UL signals sent by the UE on cell y can be considered as interference, however, important to note is that this is so regardless of which TA regrouping mechanism is used.
5.2 Cell y is in TA group B

After the TA regrouping is completed cell y will be in TA group B. Because the eNB ordered the TA regrouping for cell y the eNB finds the timing of TA group B suitable for cell y. As soon as cell y has moved to TA group B the timing will be suitable and it can be assumed that the UE will not contribute to any interference on cell y.
Comparing the two TA regrouping alternatives for the period of time after the TA regrouping has been executed, i.e. when cell y has moved to TA group B, the difference is that cell y will become deactivated upon reaching TA group B if the regrouping is done by cell deconfiguration-configuration while if TA regrouping is done by delta-signalling, cell y will remain activated if it was activated and remain deactivated if it was deactivated. We expect that the most common scenario is that the eNB want the cell to be activated because the eNB would likely not ordered a TA regrouping for a cell which is not going to be used. Worth noting is that the delta-signalling alternative the network can still send a deactivation command for cell y in the same PDU as the RRC message if the network would want cell y to be deactivated upon arrival in TA group B.
Observation 1
From an interference point of view the two TA grouping mechanisms are equivalent.
6 Summary
In this paper it has been discussed TA regrouping mechanisms. During the previous RAN2 meeting a restriction was added where it was prohibited to perform TA regrouping by delta-signalling, even though the signalling supports this. With this restriction the TA regrouping is unnecessary slow and will result in that cells are deactivated after the regrouping has been done which is not what is wanted by the network in most cases. Furthermore, as interruptions are created if TA regrouping is done by deconfiguration and configuration during which the UE is not reachable further decreases the performance.
Some companies were concerned that if the TA regrouping was done by delta-signalling there might be interference. We have described our understanding of this issue and found that from an interference point of view the restriction is unmotivated.
As described in this contribution, we think that the RAN2 decision needs to be reconsidered as the restriction is not necessary while reducing the performance and the restriction should therefore be removed. It shall be noted that if the restriction is removed a network vendor is still able to perform TA regrouping by deconfiguration and configuration.
Proposal 1 It should be allowed to perform TA regrouping by RRC delta-signalling.
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