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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 PDUs. 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. As discussed in [2] and [3], it seems best to keep the RACH process in carriers independent function (i.e. no cross scheduling for RAR, SIB 2 linked as far as possible for RAR) and re-use R8 principles as much as possible. Thus the timing alignment offset in the RAR sent in the DL SCell is applied to the UL transmission of the SIB-2 linked UL SCell. Hence it is proposed that:

Proposal#1 (Assuming RAR is not cross scheduled): The timing alignment offset in the RAR sent in the DL SCell is applied to the UL transmission of the SIB-2 linked UL SCell

After having established this initial timing alignment, there is no need for a specific DL reference since the UE has its own clock and timing adjustments are relative to UL timing of the UL SCell. The timing lock can again be the PCell for the same reason in Rel-10 of reducing error cases. 
For SCell configuration where more than 1 SCell of the same SCell group is added, all the SCells which are assigned the same group will aligned itself to the UL SCell in the group in which timing alignment offset from the RAR is applied. Likewise the same behaviour can also applied for RACH on an existing SCell of a SCell group for TA purpose.  For TA maintenance, all the UL SCells within the SCell group will adjust according to the timing adjustment in the TA Command for an Scell in that Scell group (FFS on how this information is conveyed in the MAC CE)
Proposal#2: Upon RACH on a SCell in a TA group, all the SCells which are assigned the same TA group will align itself to the UL SCell in the group in which timing alignment offset from the RAR is applied.
Proposal#3: All the SCells which are assigned the same group will align itself to the timing adjustment in the TA Command provided for the TA group. 
This is similar as the PCell group. One difference is that 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 SCell in a SCell group just 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. Also, if it is agreed that there are scenario where UE can initiate RACH on SCell/SCell group autonomously, then it needs to be specified that UE will perform RACH on the SCell with the best RRM quality.

Proposal#4: There is no need to fix a 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 maybe ok to be configured with PCell. 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. SIB 2 linking should be used at least for the SCell that performs the PRACH and it subsequent pathloss estimate for PUSCH TX power. The question is then what is the pathloss reference for the rest of the SCells within the SCell group. The factors for having PCell as a pathloss reference are:
· Never deactivated and thus good pathloss estimate

· Only Intra-band in the UL

· Allow pathloss estimate in HetNet scenario (i.e. there are some cells within the SCell group which is transmitting at reduced power and hence the downlink signal strength or quality does not necessarily reflect the usability of the uplink linked by SIB2 signalling.)
The first factor is obviously not true anymore in the SCell group as SCell can be activated and deactivated within a group. Furthermore, in the same LS, it is also mentioned that the pathloss estimate is less accurate for deactivated SCell than for activated SCell due to less frequent measurement. Second factor is definitely not true anymore even within a SCell group since inter-band UL CC needs to be supported. As on the third factor, it depends on whether the CA based scheme is supported for HetNet within a SCell group. If the SCell group is mainly to solve timing alignment for non-co-located serving cells, then it is quite unlikely that CA based scheme is needed within a SCell group. Currently, we do not see a need to introduce a PCell type reference in the SCell group for this unless other functions can be found which will also require PCell type reference.  Hence only SIB 2 linked pathloss reference is required.
Hence it is proposed:

Proposal#5:.SIB 2 linked DL SCell is sufficient as a pathloss reference of a UL SCell in the SCell group. There is no need for a special reference SCell solely for this purpose.
3. Conclusion

It is requested that RAN2 discusses the following proposal:
Proposal#1: The timing alignment offset in the RAR sent in the DL SCell is applied to the UL transmission of the SIB-2 linked UL SCell

Proposal#2: Upon RACH on a SCell in a TA group, all the SCells which are assigned the same TA group will align itself to the UL SCell in the group in which timing alignment offset from the RAR is applied.
Proposal#3: All the SCells which are assigned the same group will align itself to the timing adjustment in the TA Command provided for the TA group. 
Proposal#4: eNB should be able to configure PRACH for every SCell within a SCell group using dedicated signalling.

Proposal#5:.SIB 2 linked DL SCell is sufficient as a pathloss reference of a UL SCell in the SCell group. There is no need for a special reference SCell solely for this purpose.
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