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1
Introduction
On radio link monitoring of SCells, the following was agreed by RAN2 and captured in the Stage 2 [1]:

-
Deactivation and removal of SCell(s) suffering from poor link quality is under eNB control and no autonomous UE deactivation and removal of such serving cells is permitted (with the exception of the timer-based deactivation of as described in subclause 12.1);

-
UE never stops transmitting in an SCell autonomously based on downlink SCell quality.

-
Radio link monitoring (i.e. physical layer problem detection based on N310/N311/T310) of DL SCC by the UE is not needed. The eNB can detect poor link quality e.g. from CQI reports and/or existing RRM measurement reports for activated SCells and from existing RRM measurement reports for deactivated SCells.

However, based on [2], RAN4 has reached the following conclusions on radio link monitoring of SCells [4]:

-
RAN4 is concerned about spurious UL transmission in SCell, for which corresponding DL SCell (UL path loss reference) is suffering poor link quality and UE does not autonomously stop UL transmissions. 

-
The rationale of the above concern is as follows:

-
In general, UE must follow the principle of “transmit after receive,” which is a very fundamental principle, from a UL interference management point of view.

-
It can prevent unnecessary interference in future Het Net scenarios. 

-
One of solutions to avoid spurious UL transmission would be SCell radio link monitoring. RAN4 working assumptions on SCell radio link monitoring are summarized in R4-103433. 

-
It is noted that RAN4 has not seen any significant impacts of specifying SCell radio link monitoring.

-
It is further noted that RAN2 could make any modifications based on the above working assumptions if SCell radio link monitoring is adopted. RAN2 can also assess if there is any impact of RAN4 recommended solution on RAN2 protocols

As explained above, the working assumptions on SCell radio link monitoring can be found in [3]:

Working assumptions on SCell radio link monitoring are presented below:

-
SCell radio link monitoring should apply to only SCell, which is used as UL path loss reference.

-
SCell radio link monitoring does not apply to SCells that are not used for UL path loss reference.

-
After T310 timer expiry, UE should stop any UL transmissions on the linked UL CCs from a physical layer point of view.

-
When the path loss reference becomes reliable (upon receiving N311 consecutive "in-sync" indications) after stopping the UL transmission, UE should resume UL transmissions.

-
UE should not release any UL resource (PUCCH/ SRS) based on SCell radio link monitoring.

-
Note: The proposed UE behaviour should be the same as the current behaviour, except stop UL transmission in case of DL out-of-sync.

-
Parameters for PCell radio link monitoring, such T310, N310, N311, should apply to SCell radio link failure.

-
SCell radio link monitoring should not affect any RAN2 protocol specifications.

-
In principle, the R8/ 9 performance requirements should apply to SCell radio link monitoring. Some modifications, such as less stringent requirements, would be FFS.

-
For example, if the SCell is in the DRX state, monitoring for radio link recovery would be conducted using DRX based requirements.

Since the RAN4 working assumptions on radio link monitoring of SCells is in direction opposition to the RAN2 agreement, the purpose of this contribution is to discuss the reasoning behind RAN4 recommendations and see how they affect RAN2 specifications.
2
Discussion
We would like to follow the RAN4 recommendation and introduce SCell radio link monitoring. As explained in [2], the two main motivations to introduce radio link monitoring of SCells are that:
1)
in general, UE must follow the principle of “transmit after receive”; and that
2)
it avoids unnecessary interference in future Het Net scenarios.

When discussing possible RAN2 impacts, [2] also mentions that it is felt that UE would not have to report stopping UL transmissions to higher layers for SCell, because eNB could detect poor link quality e.g. from CQI reports and/ or existing RRM measurement reports (e.g. Event A2) [..] which means that UE should just stop UL transmissions in order to ensure that unwanted UL transmissions would not happen.
But if one assumes that the eNB has the means to detect the conditions under which a UE needs to stop uplink transmission, one may wonder why autonomous UE actions (i.e. stop transmitting) are required. This is the reasoning behind the RAN2 agreement according to our understanding. So for the RAN4 decision to make sense, we need to assume that the eNB may not always be able to detect the conditions under which a UE needs to stop transmitting, or at least not sufficiently fast enough to avoid interference in Het Net Scenarios. From this angle, the RAN4 agreement appears as a useful safety mechanism. 
But we also think – in contradiction with [3] - that it does impact RAN2 specification. As a matter of fact, we believe that the eNB needs to be informed of pathloss reference failure prohibiting uplink transmissions in order to avoid wasting resources.
Proposal 1: when radio link failure of an SCell used as UL path loss reference is detected, the UE informs the eNB.

In addition, we also believe that in order to avoid introducing a new SCell substate between activated and deactivated where uplink transmission in an activated SCell would be prohibited, the corresponding SCells should be deactivated. Deactivation is also the only way to guarantee that unused resources can be safely reallocated if so desired by the eNB and also maximises power saving at the UE. Deactivation can either be made by the UE or the eNB:

-
eNB: inline with previous RAN2 agreement but introduces some delay in stopping uplink transmissions;

-
UE: inline with RAN4 discussion but against previous RAN2 agreement.
Although this goes against previous RAN2 agreement, letting the UE to deactivate an SCell upon radio link failure of its UL path loss reference seem most appropriate.
Proposal 2: when radio link failure of an SCell used as UL path loss reference is detected, the UE deactivate the corresponding SCells.

RAN4 has also considered that the UE should be allowed to resume its UL transmission autonomously. However, once deactivated, resuming transmission is kept under eNB control (through an activation command) and to avoid loosing UE transmission control at the eNB it is proposed that the UE cannot resume its UL transmission autonomously.
Proposal 3: after detecting radio link failure of an SCell used as UL path loss reference, the UE cannot resume its UL transmission autonomously.

3
Conclusion
This contribution has analyzed the recent RAN4 recommendations on radio link monitoring of SCells [3] and three proposals have been made:
-
when radio link failure of an SCell used as UL path loss reference is detected, the UE informs the eNB;

-
when radio link failure of an SCell used as UL path loss reference is detected, the UE deactivate the corresponding SCells; 

-
after detecting radio link failure of an SCell used as UL path loss reference is detected, the UE cannot resume its UL transmission autonomously.

Which can be summarized as follows:

Proposal: when radio link failure of an SCell used as UL path loss reference is detected, the UE deactivate the corresponding SCells and informs the eNB. 

Corresponding changes to the Stage 2 are given below:
Beginning of Stage 2 Text Proposal
J.3.2
Connection Control

After RRC connection establishment to the PCell, the reconfiguration, addition and removal of individual SCells can be performed by RRCConnectionReconfiguration including mobilityControlInfo (i.e. “intra-cell handover”). RRCConnectionReconfiguration without mobilityControlInfo can also be used for the reconfiguration, addition and removal of individual SCells. The usage of RRCConnectionReconfiguration without mobilityControlInfo for PCell change is FFS.

At intra-LTE handover, the RRCConnectionReconfiguration with mobilityControlInfo (i.e. "handover command") can remove, reconfigure or add individual SCells for usage with the target PCell.

The combination of CA and UL bundling cannot be configured for a UE.

RRC connection re-establishment triggers at the UE include:

1)
Failure of the PCell according to same criteria as used for RLF detection in Rel-8/9 (i.e. based on N310/N311/T310);

2)
Random access problem in PCell (as in Rel-8/9);

3)
Indication from RLC that the maximum number of retransmissions has been reached (as in Rel-8/9).

Upon initiation of the re-establishment procedure, the UE falls back to a non-CA default configuration for physicalConfigDedicated, MAC-MainConfig and sps-Config (i.e. SCells configurations are released). First reconfiguration after the re-establishment can again configure SCells.

With respect to SCells:

-
In general, deactivation and removal of SCell(s) suffering from poor link quality is under eNB control and no autonomous UE deactivation and removal of such serving cells is permitted, except when:

-
the deactivation timer expires (as described in subclause 11.2;
-
radio link failure of an SCell used as UL path loss reference is detected (see below);

-
Radio link monitoring (i.e. physical layer problem detection based on N310/N311/T310) of DL SCC by the UE is limited to SCell serving as pathloss reference. After T310 timer expiry, the UE deactivates the corresponding SCells (i.e. the SCells addressed by the pathloss reference) and informs the eNB. 
End of Stage 2 Text Proposal
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