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1
Introduction 
RAN2 agreed that no radio link monitoring (RLM) by the UE for DL SCell at RAN2#69bis and RAN2#70bis. An LS was sent to RAN4 indicating this agreement. In the LS, RAN2 also consulted the issue of spurious UL transmissions if deactivation / removal of DL SCell suffering poor radio link quality only rely on the eNB command according to CQI/RRM reporting [1].  
RAN4 has discussed the issue of DL SCell RLM for several meetings. Opinions from the supporters and opponents were summarized in [2] and it was considered both opinions would make sense. DL SCell RLM was proposed in [2]; it seemed the main concern was interference avoidance for unclear future Het Net scenarios and future UL inter-band support. Still some companies in RAN4 believe that RLM on DL PCell only is sufficient in Rel-10[4, 5]. A way forward was email approved after RAN4#56, in which the working assumption was that RLM should apply to only DL SCell used as UL path loss reference [3]. RAN4 LS on SCell RLM [10] was approved in RAN4#AH 2010-04 meeting. RAN4 recommendation is to support SCell RLM to avoid spurious UL transmission in SCell. Final decision on DL SCell RLM was not made in RAN4, it was left up to RAN2. RAN4 asks RAN2 to reconsider the need for SCell radio link monitoring. 
RAN2 discussed the issue of SCell RLM in RAN2#71bis, no conclusion was made due to pending RAN4 reply LS. If RAN2 would adopt SCell RLM, issues to be solved were identified as:

· Autonomous resumption or not? 

· Explicit message to eNB or not? 

· SCell deactivation or not? 

· Different parameters or not?

This contribution provides ZTE’s considerations on these issues as well as the following 2 issues:

· RLM on deactivated SCells or not?
· Continuous or conditional RLM on SCell?  
2
Discussion
2.1
Issue 1 – Autonomous resumption or not?

Working assumption from RAN4 [2] is that UE should resume UL transmissions when the path loss reference becomes reliable after stopping the UL transmission. In Rel-10, RLF on PCell triggers RRC connection re-establishment procedure, recovery of physical layer problems only applies while T310 is running. Stop of UL transmission on SCell happens after T310 timer expiry, no autonomous resumption of UL transmission on SCell is more in line with Rel-8/9 UE behaviour from RAN2 perspective. Usually eNB will deactivate or remove the SCell which experiences physical layer problem if such has been detected by the eNB or notified from the UE. And it is eNB decision when to activate/add the concerned SCell, it is questionable if the UE autonomous resume UL activities. 

Proposal 1: No autonomous UL transmission resumption.
2.2
Issue 2 – Explicit message to eNB or not?
RLF of PCell leads to RRC connection re-establishment, which inherits the Rel-8 behaviour. However, RLF of DL SCell should not trigger such behaviour, as have already been intensely discussed and agreed in RAN2. Whether the eNB needs to be notified if RLF on DL SCell occurs has also been discussed. It is beneficial to notify eNB if DL SCell RLF happens so that eNB can take timely actions, e.g. to deactivate / remove such DL SCell, even though eNB may have detected radio link problem based on CQI / RRM report well before that in most cases. In some cases, the measurement report may be lost or delayed and the eNB is not aware of DL SCell experiencing RLF, and it is considered as one of the reasons to introduce DL SCell RLM. RAN4 way forward [3] assumes that UE should stop UL transmissions after expiry of T310. And in this document it is proposed that UE also notify eNB DL SCell RLF occurrence via UL of other normal cells. The added complexity for supporting of the explicit message to eNB is marginal.
Proposal 2: Explicit message of SCell RLF status to eNB should be supported.
2.3
Issue 3 – SCell deactivation or not?
Support of DL SCell RLM does not mean that UE autonomous deactivation / removal of DL SCell experiencing radio link problem becomes valid. It is insecure and mismatch of status between eNB and UE may occur. RAN2 agreement that “Deactivation / removal of DL SCC suffering poor link quality should be under eNB command” should be kept. Implicit deactivation timer may already expires well before SCell RLF if the eNB does not schedule the SCell based on CQI/RRM measurements. eNB can also explicitly deactivate the SCell upon reception of an explicit notification of SCell RLF. And it is RAN4 assumption that UE should not release any UL resource (PUCCH/ SRS) based on SCell radio link monitoring [3].
Proposal 3: No autonomous SCell deactivation based on SCell RLF..
2.4
Issue 4 – Different parameters or not?
It is proposed in [2] that RLM-related parameters for PCell could be re-used for SCell in order to avoid new signalling for SCell RLM. It is possible and flexible to use different parameters for SCell RLM so that SCell RLF reporting can be based on different requirement as that for PCell.

Proposal 4: It is beneficial to support different parameters for Scell RLM.
2.5
Issue 5 – RLM on deactivated SCells or not?
Another issue to be discussed is whether RLM is needed for a deactivated DL SCell. In the RAN4 way forward [3] it is not clearly stated. It was agreed in the last meeting that SIB2 linked UL is activated/deactivated when an SCell DL is activated/deactivated, therefore no RLM is required on the deactivated DL SCell since PUSCH/SRS/CQI transmissions on the concerned SCell will stop. No spurious UL transmission will occur.
Proposal 5: No RLM on deactivated DL SCell.
2.6
Issue 6 – Continuous or conditional RLM on SCell?
It may be considered as a RAN4 issue. In [6], it is specified that radio link quality is assessed every radio frame in non-DRX mode operation and at least once every DRX period in DRX mode operation, evaluated over the previous time period defined in [7], against thresholds (Qout and Qin) defined by relevant tests in [7]. If multiple DL SCells are configured as SIB2 linked DL pathloss reference and UE performs RLM on multiple DL SCells always, UE complexity and processing load will be increased. It is beneficial to only turn on RLM on DL SCells when certain configurable conditions are met and turn off when the UE leaves the condition, e.g. when kind of threshold based on CQI or RRM measurements. The threshold can be configured such that RLM is triggered close to but before the point where CQI threshold or event A2 or the first Qout is met. eNB may deactivate / remove the DL SCell based on a more stringent threshold so that RLM is performed before the DL SCell is to be deactivated / removed. After RLM is turned on for a DL SCell, the evaluation requirement should be the same as that for Rel-8 and Rel-10 PCell. 

Proposal 6: To discuss whether SCell RLM can be turned on/off based on configured radio conditions. An LS to RAN4 may be needed.
3
Conclusion 
In this contribution, we have discussed the DL SCell RLM issue; it is proposed that RAN2 should consider:
Proposal 1: No autonomous UL transmission resumption.
Proposal 2: Explicit message of SCell RLF status to eNB should be supported.
Proposal 3: No autonomous SCell deactivation based on SCell RLF..
Proposal 4: It is beneficial to support different parameters for Scell RLM.
Proposal 5: No RLM on deactivated DL SCell.
Proposal 6: To discuss whether SCell RLM can be turned on/off based on configured radio conditions. An LS to RAN4 may be needed.
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