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1. Introduction

As like in Rel-10, timing and pathloss reference of the SCell group need to be defined so that the UE can use it to adjust the UL timing and calculate the pathloss of a cell. For the PCell group, it should follow the Rel-10 behaviour where the initial timing reference is PCell while the pathloss reference is configurable between PCell and SCell.
In this contribution, the timing and pathloss reference of the SCell group is discussed.
2. Discussion
2.1 Timing reference of SCell group 
UL timing must be synchronized in LTE for each CC in order to maintain orthogonality between users within the cell. While UL transmission is active, the eNB can make sure that UL synchronization is maintained by measuring the UL reception timing (via periodic CQI, SRS and UL data transmissions for PCell or via SRS and UL data transmissions for SCell) and adjusting the UE’s transmission timing if necessary with the use of Timing Advance (TA) commands sent as MAC control elements. In Rel-10, it was agreed that the DL reference will be PCell since only the PCell can initiate the random access.
In the case of multiple TAs, RACH may need to be performed for SCell/SCell group which requires different TA to the PCell/PCell group. It is agreed that Message 0 (i.e. the PDCCH order) is sent on the scheduled cell. The preamble (Message 1) will be transmitted on the SCell itself and is sent on the first subframe n+k2 with a timing advance of 0 where n is the subframe of Message 0 and k2 is the subframe with RACH opportunity. The TA value in the RAR received has to be relative to a DL/UL reference. In Rel-10, this timing reference is always SIB2 linked DL PCell since only PCell can perform RACH. Regardless of whether the RAR (Message 2) is cross-scheduled or not (i.e. the PDCCH monitoring of the RAR), the DL/UL timing reference for the TA value in RAR can only be DL SCell where the preamble is transmitted or relative to the UL transmission of the preamble.
Proposal#1: The DL reference timing for the preamble transmission and the timing advance in the Message 2 associated with a Message 1 transmitted on a UL SCell is the SIB 2 linked DL of the UL SCell.
After having established the timing advance, timing adjustments can be relative to UL timing of the current UL transmission of UL SCell and no DL reference is needed. However in between receiving the TA Command, the UE also performed autonomous action of adjusting the timing advance based on the DL timing change as extracted below from TS36.213 Section 4.2.3:

If the received downlink timing changes and is not compensated or is only partly compensated by the uplink timing adjustment without timing advance command as specified in [10], the UE changes NTA accordingly.

In Rel-10, since there is only the TA group with PCell, the UE will monitor the received DL timing changes based on the DL PCell and will change timing advance accordingly. If this is also needed to be performed for the TA groups containing only SCells, then a DL reference timing is also needed for the TA group. The DL PCell cannot be used as the DL reference because in some scenarios (e.g. RRH or repeater) it is also possible for the UE to moves towards the PCell while moving away from the SCell in the SCell group. 
Observation#1: DL timing reference is needed for the SCell group if the UE needs to perform the autonomous UE Uplink adjustment based on the DL timing changes on the SCell group and the DL timing reference has to be within the SCell group.
In Rel-10, the timing reference is based on the PCell. Whenever the PCell changes, the timing reference changes to the new PCell. In Rel-11, the same principle can also be applied for the reference cell in a TA group containing only SCell. The following options are possible whenever the old reference cell needs changing due to poor RRM quality:

Option 1: The eNB will inform the UE of the new reference. 
Option 2: Allow the UE autonomously selects a DL reference for the UL timing. 
Option 3: UE does not do any UE autonomous TA adjustment based on DL timing changes for SCell group

Option 3 may be fine in the case of RRH deployment but may not be acceptable for a repeater deployment. Comparing Option 1 and 2, we prefer Option 1 as it is testable. Whenever the UE detects that the current DL reference is not reliable, it should stop the autonomous UE action of UL adjustment based on DL timing change and let the TAC on the SCell group performed the UL timing adjustment. How the UE detects the DL reference is not reliable should be decided by RAN 4 (e.g. based on RLM measurement requirements). Based on RRM/CQI measurement and reporting, the eNB can change the DL reference accordingly. In the case when the TA group is first setup or when the TA group is UL out-of-sync, the SCell that is RACH will be the new DL reference. Hence it is proposed:
Proposal#2:  If the existing DL reference is not good, a new DL timing reference within the TA group is explicitly configured by the eNB
Proposal#3: If the existing DL reference is not good, the UE shall stop UL timing adjustment based on DL timing changes. RAN 4 needs to decide on the requirements for detecting the DL reference is not reliable (e.g. based on RLM measurement requirements)
Proposal#4: When TA group is setup with one or more SCells or when the TA group is UL out-of-sync, the DL timing reference is the SCell where preamble transmission has been performed to bring the TA group into UL synchronisation.

2.1.1 RACH configuration

In Rel-10, RACH can only be performed on PCell in the PCell group (as per Rel-10 decision). On the other hand, for the SCell group, RACH can potentially be performed on any SCell in the SCell group and for the network initiated RACH the selection scheme should be left to eNB implementation based on for example, the RRM quality of each SCell. There is no need to fix a specific SCell in a SCell group for RACH. The RRM measurements are performed on both activated and deactivated SCells with the RRM measurement deactivated SCells being less accurate due to less frequent measurement. It can be left to the eNB to decide which SCells to pick for RACH. 

Proposal#5: There is no need to fix a specific SCell in a SCell group for RACH. eNB should be able to select the SCell for RACH.

2.2 Pathloss reference for SCell group 
In rel-10, LS [1] from RAN 4 recommends a network signalled UL-DL CC linking with an example Remote Radio Head where multiple reference downlink CCs are necessary for pathloss estimation due to the non-co-located serving cells. PCell is included because it is the most reliable (it is also never deactivated) and furthermore, there are situations (e.g. hetnet where CRS of some cells have reduced power) which means that some SIB 2 linking cells may not be suitable for pathloss reference. Also given that in Rel-10, only intra-band UL needs to be considered for the PCell group, it was ok to use PCell as the reference. For the RRH scenario and different beam direction deployment, SIB 2 linking is the only way to estimate pathloss. Hence in Rel-10, the pathloss reference is configurable between PCell and SIB 2 linking depending on the deployment scenarios. 
For the SCell group case, the SCell group is mainly to solve timing alignment for non-co-located serving cells and hence PCell cannot be used as the propagation path is bound to be different. SIB 2 linking should be used at least for the SCell that performs the PRACH . The question is then what is the pathloss reference for its subsequent pathloss estimate for PUSCH TX power and also the rest of the SCells within the SCell group. 
The following are the 3 deployment scenarios in which multiple TA is needed:

· RRH
· Frequency selective repeater

· Inter-band case of Scenario 2 and 3 in 36.300

If any of these scenarios need to be supported with HetNet using CA based scheme, then other than the SIB 2 linked, the eNB should be able to configure another SCell within the TA group for pathloss reference that is not affected by HetNet. Hence it is proposed:
Proposal#6:.The configurable pathloss reference of a UL SCell in a TA group containing only SCells should be extended to allow for any SCell in the TA group other than the SIB2 linked SCell.
3. Conclusion

It is requested that RAN2 discusses the following proposal:
Proposal#1: The DL reference timing for the preamble transmission and the timing advance in the Message 2 associated with a Message 1 transmitted on a UL SCell is the SIB 2 linked DL of the UL SCell.
Proposal#2:  If the existing DL reference is not good, a new DL timing reference within the TA group is explicitly configured by the eNB

Proposal#3: If the existing DL reference is not good, the UE shall stop UL timing adjustment based on DL timing changes. RAN 4 needs to decide on the requirements for detecting the DL reference is not reliable (e.g. based on RLM measurement requirements)

Proposal#4: When TA group is setup with one or more SCells or when the TA group is UL out-of-sync, the DL timing reference is the SCell where preamble transmission has been performed to bring the TA group into UL synchronisation.

Proposal#5: There is no need to fix a specific SCell in a SCell group for RACH. eNB should be able to select the SCell for RACH.

Proposal#6:.The configurable pathloss reference of a UL SCell in a TA group containing only SCells should be extended to allow for any SCell in the TA group other than the SIB2 linked SCell.
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