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1
Introduction
In the RAN2 #76 meeting, Timing and pathloss reference for SCells in an SCell-only TA group are discussed. The following was agreed: 
- The SIB2-linked SCell where the RA was performed is used as timing reference for all UL SCells in the time alignment group. (Error cases still need more discussion)
- As a baseline, the pathloss reference for an UL SCell in an SCell-only TA group is the SIB2-linked DL SCell (cannot be configured). It is FFS whether it is also possible to explicitly configure the pathloss reference within the same TA group.
In this contribution, we discuss and present our views on the remaining open issues for timing and pathloss reference for SCells in an sTAG. 

2
Discussion 
2.1 Timing reference of a SCell TA group
For Rel-11, it was agreed that random access is supported also on SCells in an sTAG when directed by eNB. In the last RAN2 meeting, it was agreed that the SIB2-linked SCell, where the RA was performed, is used as timing reference for all UL SCells in the time alignment group.  However, it was also agreed that some error cases still need further discussion. The error cases include the SCell used for timing reference is deactivated either by eNB or due to expiry of deactivation timer, while other SCells in the sTAG are still activated. Practically, since the eNB is aware of the activation status of SCells as well as how the timing reference SCell is used by the UE, the eNB can take this into account when it decides which SCell(s) within a sTAG to be deactivate or de-configure in case not so many SCell(s) are needed anymore. The SCell used as the timing reference cell can be kept activated to provide stable timing reference. 
Furthermore, if the UE changes the timing reference cell based on the implicit rule e.g. cell index, the UE may change frequently with respect to the status of activation/deactivation of serving cells in a sTAG. Although the timing is aligned between multiple Scells in the same sTAG, it would not be desirable to change the timing reference frequently from the UE complexity point of view. Therefore, we prefer to solve this error case relying on eNB implement. 
One open issue, however, is the exact timing of applying change in timing reference SCell for sTAGs when a RA procedure is triggered on an SCell which is not currently the timing reference. One straightforward way for change of timing reference is the time instance when Msg2 of the corresponding RA procedure is received successfully at the UE. 
Proposal 1: The timing reference in an sTAG shall be changed when Msg2 of corresponding SCell RA procedure is received successfully at the UE. 
2.2 Pathloss Reference
LTE uplink power control is a combination of an open-loop mechanism, where UE adjusts its transmit power based on its estimates of the downlink path-loss, and a close-loop mechanism, where eNB, directly controls the UE transmit power by means of explicit power-control commands transmitted in the downlink. Proper choice of pathloss reference for path-loss estimation is a critical component of UL power control to ensure that different uplink signals are received at the eNB with appropriate power levels. In Rel-10 the pathloss reference for a serving cell was either the DL CC of PCell or the serving cell’s SIB2-linked DL. For the MTA in Rel-11, it was agreed that the pathloss reference for an UL SCell in an SCell-only TA group is the SIB2-linked DL of that SCell and it is not configurable. Additionally, the necessity to explicitly configure the pathloss reference within the same TA group in heterogeneous network scenarios may be possible and needs further discussion. 
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Figure.2 Pathloss reference in heterogeneous network scenario

An example for HetNet CA based scenario is shown in Figure 2, where it is assumed that f1&f3 are the frequencies deployed in the Macro Cell and f1 & f2 in the same band are deployed in the RRH Cell. As shown in Figure 2, UE1 served by the RRH cell is located at the CRE (Cell Range Extension) region and aggregated with f1, f2 and f3 simultaneously. Since the interference from the macro node to UE1 on f1 will degrade the channel quality, the pathloss measurements based on SIB-2 linked DL of f1 would not be reliable enough for pathloss estimation. The measurement impact may be quite considerable when large biases are used, considering that up to 9dB bias was agreed for HetNet scenario at RAN1 #67 in order to improve the system and cell-edge throughput. 
One possible solution is to have one cell in each TA group to be used as pathloss reference for all serving cells in the TA group. This SCell could be configured by eNB based on the UE measurement reports or deployment specific information (e.g. which Scell DL in the RRH is not interfered by the macro cell). As shown in Figure 2, the pathloss estimation on f1 and f2 is much preferable to be based on f2 instead of f1 for better measurement accuracy. It is true that this creates dependency between SCells of the same TAG. Practically, there would not any issue because eNB could be aware and in control of activation status of reference SCell in advance to avoid the cases that the pathloss reference cell is not activated, or due to other reason can no longer be used as pathloss reference. Even for some error cases that the pathloss reference cell is deactivated, UE could fallback to use the SIB2-linked SCell DL as pathloss reference. 
Proposal 2: The eNB may explicitly configure in an RRC message, which SCell in an sTAG should be used as the pathloss reference. SIB2-linked SCell DL should be used as default/fallback pathloss reference when explicit pathloss reference is not configured by the eNB or when the configured pathloss reference SCell is deactivated. 
2.3 RLM on SCell
Some concerns on the reliability of SCell DL used as timing reference of an sTAG may be reasonable considering there is no RLM for SCells in Rel-10. The main reason of no RLM for SCell in Rel-10 is that eNB can detect the RLF of SCell based on the HARQ-ACK statistics and CQI from UEs and/or based on the existing RRM measurement reports (e.g. Event A2) for SCell from the UE. Therefore, eNB could handle SCell RLF, i.e. stop UL grant, release SRS, and de-activate/de-configure SCell [3]. Also, to be noted, in the current Rel-8/9 RLM requirement, out-of-sync is indicated over 200ms measurement period. And also, N310, N311 and T310 are semi-statically configured by the network. Especially, T310 timer could be up to 2000ms as indicated in 36.331 [4]. Therefore, comparing with eNB’s own radio link quality detection based on mobility measurement and/or CQI report from the UE, RLM mechanism on the SCell requires much longer duration to detect radio link quality problems.Based on reasons mentioned, we consider RLM of SCell by the UE for RA purpose not to be essential or needed. However, we also agree that whether the reference for timing lock can be the SCell DL timing without RLM should be verified by RAN4. 
Proposal 3: RLM on SCells that are associated with an sTAG is not needed. 
3
Conclusions
In this document, we discussed the remaining open issues for timing reference and pathloss reference in SCell TAG. Based on our analysis, we propose: 
Proposal 1: The timing reference in an sTAG shall be changed when Msg2of latest SCell RA procedure is received successfully at the UE. 
Proposal 2: The eNB may explicitly configure in an RRC message, which SCell in an sTAG should be used as the pathloss reference. SIB2-linked SCell DL should be used as default/fallback pathloss reference when explicit pathloss reference is not configured by the eNB or when the configured pathloss reference SCell is deactivated. 
Proposal 3: RLM on SCells that are associated with an sTAG is not needed. 
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