Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #77bis
Tdoc R2-121558
Jeju, South Korea, Mars 26-30, 2012
Agenda Item:
7.1.2.4
Source: 
Ericsson, ST Ericsson 

Title:  
Timing Advance Maintenance for SCells
Document for:
Discussion, Decision
1 Introduction
It has been agreed to support different Timing Advance Groups in order to support serving cells with different uplink timing. In this paper we propose that all cells should belong to a Timing Advance Group and that cells that have not been assigned a specific Timing Advance Group should be placed in a default Timing Advance Group.

At the meeting in Dresden (WG2#77) it was agreed that we should support 2 or 4 Timing Advance Groups. This paper proposes that we should support 4 Timing Advance Groups, and is also providing a suggestion for how the existing MAC Timing Advance Control Element can be extended to include the Timing Advance value for any Timing Advance Group.
From the Zhuhai meeting (WG2#75bis) it was agreed that a TA timer should not be running when the last serving cell is removed from that TA group but it was left FFS if this should be achieved by stopping the TA timer or by deconfiguring the TA timer. This issue is revisited and we propose that the TA timer should be stopped.

2 Default Timing Advance Group

Since there is no need to support Timing Advance Group change for the PCell and since the PCell will always exist, it would make sense to place the PCell in a default Timing Advance Group. SCells without a Timing Advance Group assignment could then be placed in this default Timing Advance Group. It is expected that Rel-10 deployments, i.e. single Timing Advance deployments, will be common also in Rel-11 and it would in these scenarios not be necessary to signal Timing Advance Group identities for SCells if they are placed in the default Timing Advance Group. Also if a Rel-11 UE is in a Rel-10 network it will not receive any Timing Advance Group identity for any SCells and it is in such case necessary that the UE places the SCells in the PCell TA group. Hence, having a default Timing Advance Group will decrease signalling and avoid complexity in the system.
Proposal 1 The Timing Advance Group containing the PCell is considered the default Timing Advance Group, and SCells without a Timing Advance Group assignment is placed in this default Timing Advance Group.
3 Max Number of Timing Advance Groups
In the meeting in Dresden (WG2#77) it was discussed how the TAC MAC CE should be designed. It was agreed that the Rel-10 TAC MAC CE should be reused to avoid creating a new MAC CE. It was also agreed that the reserved bits (R-bits) should be used to indicate which TA group the TAC MAC CE is addressed to. The Rel-10 TAC MAC CE has two reserved bits. If one of the bits is used for addressing TA groups we will only support two TA groups while if both bits are used four TA groups are supported.

It is our understanding that most probably two TA groups will be enough for Rel-11 and therefore it now would be enough to use only one of the reserved bits as TA group indicators. We do however expect that in later releases of LTE more than two TA groups will be needed which mandates that both reserved bits in the TAC MAC CE should be used. So in order to be future compatible we would therefore need the possibility to use both reserved bits for addressing TA groups.

Proposal 2 Both reserved bits in the TAC MAC CE should be used as TA group identifiers.

3.1 Proposal for an Updated TAC MAC Control Element

This chapter specifies a proposal for how the MAC Timing Advance control element can be updated to include information about which Timing Advance Group that the command is applicable for.
Start modified section
6.1.3.5
Timing Advance Command MAC Control Element

The Timing Advance Command MAC control element is identified by MAC PDU subheader with LCID as specified in table 6.2.1-1.

It has a fixed size and consists of a single octet defined as follows (figure 6.1.3.5-1):

-
Timing Advance Group Identity (TAG Id): This field indicates the Timing Advance Group Identity of the addressed Timing Advance Group. The Timing Advance Group containing the PCell has the Timing Advance Group Identity 0;
-
Timing Advance Command: This field indicates the index value TA (0, 1, 2… 63) used to control the amount of timing adjustment that UE has to apply (see sub clause 4.2.3 of [2]). The length of the field is 6 bits.
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Figure 6.1.3.5-1: Timing Advance Command MAC control element
End modified section
4 SCell TA timer for empty groups

In the Zhuhai meeting (WG2#75bis) it was agreed that the TA timer for an SCell-only TA group should not be running when the last SCell was removed from the group. It was not agreed how this would be realized. Three options are available; deconfigure the TA timer, consider the TA timer expired or to stop the TA timer. According to the MAC-specification, [2], a timer is started once it is running and will continue to run until it is either stopped or expired. It is not mentioned what deconfiguring a TA timer implies. Furthermore, expiry of a TA timer triggers actions on associated cells which are not needed in this situation hence we prefer to stop a TA timer at removal of the last cells in the associated TA group.
Proposal 3 When the last serving cell in a TA group is removed from that TA group the associated TA timer shall be stopped. 

5 Summary
In this contribution we have discussed some remaining issues related to multiple timing advances. We propose the following: 

Proposal 1
The Timing Advance Group containing the PCell is considered the default Timing Advance Group, and SCells without a Timing Advance Group assignment is placed in this default Timing Advance Group.
Proposal 2
Both reserved bits in the TAC MAC CE should be used as TA group identifiers.
Proposal 3
When the last serving cell in a TA group is removed from that TA group the associated TA timer shall be stopped.
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