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1 Introduction

In last RAN2 meeting, RAN2 achieved the following agreements for timing reference on SCells.

	Agreements
1
UL timing is same for all the serving cells within the group (all UL SCells transmit simultaneously)

2
There is at any point in time one DL timing reference per group which is used as reference for the TA command and to lock the UL transmission to (same as PCell for Rel-10).

3
The SCell used as downlink timing reference must be known by the network.
4
The SCell used as downlink timing reference must be in the same time alignment group. 

5
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 described in agreement 5, RAN2 needs more discussion for error cases. One error case brought to attention is that eNB does not know when deactivation timer expires at UE side. Furthermore, UE losing the timing reference cell without eNB being aware is also considered an error case since radio link quality degrades. We would like to analyse the handling of the two cases described above. In addition, we discuss the downlink pathloss reference cell as well, since it has the same problem as the downlink timing reference cell.
2 Discussion
The purpose of introducing the deactivation timer was to cover the error case where UE fails receiving the deactivation command for the SCell sent by eNB. Therefore, in general, the deactivation timer expires when eNB would like to deactivate the SCell but UE did not receive the deactivation command. In this case, eNB is aware that the SCell is deactivated, since value of deactivation timer would be set long sufficiently. Therefore, when deactivation timer is used on this intended purpose, we do not see the necessity to introduce a new mechanism to support the case where the deactivation timer expires unexpectedly.
As discussed in [1][2], setting infinity as the value for the deactivation timer and using MAC CE for deactivation are  much more robust operations. In such a case, unexpected deactivation by the deactivation timer will not happen. The setting of the deactivation timer to a short value for power consumption reduction purpose is an unintended operation from standard perspective because this causes problems due to the uncertainty of the PDCCH search space and the L1 uplink control channel payload size when uplink control information is multiplexed in PUSCH.
Proposal 1: It is not necessary to introduce a new mechanism to support the case where the deactivation timer expires unexpectedly.

Although we don't see the case of unexpected deactivation of SCell, we see the problems for the case when downlink timing reference cell and/or pathloss reference cell of the TA group are not observed by UE due to fading or other reasons. While the case that UE doesn't observe the PCell is handled by mechanisms defined by radio link monitoring and radio link failure, it was agreed in RAN2#72 [3][4] that the case that UE doesn't observe Rel-10 SCell is only controlled by the network. In spite of above Rel-10 decision, we propose to specify that UE stops uplink transmission autonomously in Rel-11 of timing unsynchronized case because of the following reasons:
1) ITU-R M.1579 recommends "that terminals should use the receive-before-transmit principle or, when available, other technical means of avoiding harmful interference". Whether M.1579 is applied only for UMTS or not is a question of debate but as M.1579 is defined for the global circulation reason, we think to follow "the receive-before-transmit principle" has valuable merit also for LTE. Other technical means could be network control mechanisms as for example using CSI feedback. However, the use of UE stopping the uplink transmission autonomously is the most secure mechanism regardless whether it is a network operation or out of the network’s control.
2) Uplink transmission power is defined as roughly following in log domain calculation [6]:

UL transmission power = (resource dependant allocation part) + RRC configured power + alpha x Pathloss

    + TPC compensation
The calculation of pathloss is defined as follows:
Pathloss = (reference signal power) - (higher layer filtered RSRP)
The L1 specifications do not describe the case of UE being unable to obtain (higher layer filtered RSRP). One possibility of the way to resolve this would be when UE cannot measure RSRP because UE does not observe the cell, to define higher layer filtered RSRP as zero. But, in this case UE would apply a higher transmission power for the uplink transmission. However, it is more reasonable not to transmit in the uplink at all (i.e. when higher layer filtered RSRP can not be obtained) in order to avoid unnecessary interference.
3) We expect the SCell timing relation between reference cell and transmission would be defined similar to the section 7.1.2 of TS36.133 in order to avoid undesired interference of uplink transmissions by other UEs. If the downlink timing reference cell is not observed, UE can not find a suitable timing for the reference. Then UE can not conclude a suitable uplink transmission timing and UE will generate interference in the uplink.  
4) The 31.3 µsec buffer time duration of UE’s receiver window is the result of the discussion within 3GPP on UE complexity of the buffering and the deployment scenario [7]. We see the need to specify UE behaviour for the case the timing reference cell’s propagation delay is beyond the buffer time of the receiver window.
Proposal 2: UE stops uplink transmissions autonomously when UE is unable to observe the downlink timing reference cell and/or the downlink pathloss reference cell

As we think that the above mechanism of UE autonomously stopping the uplink transmission is a last resort, we assume that the simplest solution is sufficient. In general the problem described above should be handled by network based solutions like CSI reporting, SRS detection, etc. Therefore, it is not necessary to inform the autonomous uplink transmission stopping to the network. Hence, our proposal is to include a sentence like the following in the RAN1 specifications.
"UE shall stop uplink transmission when it is unable to observe the downlink timing reference cell and/or the pathloss reference cell."

If such solution is agreeable from RAN2 perspective, we propose to send a LS to RAN1 as a suggestion from RAN2. If more exact definitions of "unable to observe " are necessary, this can be discussed within RAN1.
Proposal 3: RAN2 suggests to RAN1 to capture a text like "UE shall stop uplink transmission when it is unable to observe the downlink timing reference cell and/or the downlink pathloss reference cell" in the RAN1 specifications.
3 Conclusions

This contribution analyzes possible error cases when the DL timing reference cell is lost or deactivated. We also discuss the case when the downlink timing reference cell and/or downlink path loss reference cell can not be observed.
Proposal 1: It is not necessary to introduce a new mechanism to support the case where the deactivation timer expires unexpectedly.
Proposal 2: UE stops uplink transmission autonomously when is unable to observe the downlink timing reference cell and/or the downlink pathloss reference cell.

Proposal 3: RAN2 suggests to RAN1 to capture a text like "UE shall stop uplink transmission when it is unable to observe the downlink timing reference cell and/or the downlink pathloss reference cell" in theRAN1 specifications.
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