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1. Introduction
1.1
Administrative
This document is a report of the email discussion performed after RAN2#69 on the topic of Radio Link Failure (RLF) / Component Carrier (CC) failure for Carrier Aggregation (CA) in Rel-10 LTE-Advanced.

The email discussion was kicked off on March 17th and comments were received until April 4th, and the following 22 companies provided inputs during this time: Qualcomm, MediaTek, HTC, Deutsche Telekom, Huawei, CATT, Alcatel-Lucent, RIM, Intel, Samsung, LGE, Panasonic, Motorola, ZTE, CMCC, Hitachi, Ericsson, Pantech, Nokia, Nokia Siemens Networks, Fujitsu, ITRI.
1.2
Background
RAN2 have been discussing on procedures related to RLF / CC failure in the past several meetings. The agreements reached so far are summarized below:

	RRC connection re-establishment triggers at the UE include:

1) The failure of the DL PCC (failure of DL SCC will not trigger RRC connection re-establishment)
2) The loss of all UL communications (the conditions under which all UL communications are said to be lost are FFS)

3) The indication from RLC that the maximum number of retransmissions has been reached (as in Rel-8)


This email discussion intends to further progress on the topic of RLC / CC failure for CA. Specifically, section 2 addresses DL CC failure related issues and section 3 addresses UL CC failure related issues.

2. DL CC failure related issues
2.1
DL PCC failure
It has been agreed that the failure of the DL Primary CC (DL PCC) will trigger the RRC connection re-establishment trigger. Although it seemed that companies were assuming to use the Rel-8 RLF / physical layer problem detection mechanism based on N310/N311/T310 for the detection of DL PCC failure, there might not have been an explicit agreement on this. Therefore, it would be good to check company views on this issue here.
Company comments:

	Question: Would the same Rel-8 mechanism based on N310/N311/T310 be used for RLF detection on the DL PCC?

	Company
	Views

	Qualcomm
	Same as Rel-8 is good.

	MediaTek
	Same Rel-8/9 proceed should be enough to detect RLF on DL PCC.

	HTC
	Same as Rel-8.

	Deutsche Telekom
	Same as Rel-8

	Huawei
	The same Rel-8 mechanism  can be reused for RLF detection on the DL PCC

	CATT
	Yes, it is reasonable to apply Rel-8 mechanism on DL PCC.

	Alcatel-Lucent
	Yes

	RIM
	Same as Rel-8

	Intel
	Same as Rel-8

	Samsung
	Same as Rel8

	LGE
	Same as Rel-8

	Panasonic
	Same as Rel-8

	Motorola
	Same as Rel-8

	ZTE
	Same as Rel-8

	CMCC
	Same as Rel-8

	Hitachi
	Same as Rel-8

	Ericsson
	Same as Rel-8

	Pantech
	Same as Rel-8

	Nokia & Nokia Siemens Networks
	Same as Rel-8.

	Fujitsu
	Same as Rel-8

	ITRI
	Same as Rel-8


2.2
Handling of DL SCC at “DL SCC failure”
It has been agreed that the failure of the DL Secondary CC (DL SCC) will not trigger the RRC connection re-establishment trigger. Then, the question is how DL SCC should be handled when the DL SCC quality deteriorates.

At least it seems that the eNB should stop scheduling on the DL SCC when the quality is deteriorated so as not to waste radio resources. Furthermore, in order to avoid UEs having to monitor such DL SCCs e.g. for PDCCH / CQI measurements, it might be considered to deactivate / delete such DL SCCs. It would be good to know what company views are on this aspect.

Company comments:

	Question: How should a DL SCC be handled when the DL SCC quality deteriorates (e.g. just keep the DL SCC hanging and the eNB will just not schedule? Deactivate the DL SCC? Remove the DL SCC from the UE’s CC set? Etc.?), and why?

	Company
	Views

	Qualcomm
	UE should send report to eNB. This can be handled by existing Rel-8 CQI reports. On receiving bad CQI, the eNB can decide to deconfigure/deactivate the CC. 
Autonomous UE actions to deactivate the CC can save some battery, but have the risk of causing state mismatch. We don’t prefer UE to autonomously deactivate a CC based on bad quality.

	MediaTek
	The de-activation/removal should be performed by eNB based on CQI report. If the DL SCC deteriorates to certain level, eNB should remove or at least deactivate the DL SCC. Not only CQI/PDCCH monitoring wastes power, it is not efficient to schedule a grant with low MCS on CA resource on a regular basis, since it is designed for data burst. More evidence is needed to prove the gain on keeping the deteriorated DL SCC for UL only scheduling, 

	HTC
	No UE autonomous deactivation is needed. eNB should take actions based on UE reporting.

	Deutsche Telekom
	Should be based on UE CQI report under full eNB control. No UE autonomous deactivation is needed.

	Huawei
	All DL SCC could be configured for A1/A2 measurement reporting. As DL SCC deteriorates and an entry criterion is met a measurement report is sent to the eNB which can then take appropriate action such as stop scheduling, deactivate or even remove the CC. If configured, CQI reporting could also provide relevant information for such decision.

	CATT
	When DL SCC’s quality becomes very poor, both eNB and UE should not use it. If eNB just does not schedule it but UE still monitors it, more power is wasted and status mismatch occurs. Thus, explicitly informing eNB of DL SCC’s poor quality would be preferred and it is useful for CC management.

	Alcatel-Lucent
	It should be left to the eNB to decide what to do with poor quality DL SCC. The UE should not autonomously deactivate DL SCC or remove the DL SCC from the configured set but should wait for the command from the eNB which will base it on CQI or RSRP/RSRQ measurement.

	RIM
	Based on UE’s CQI report and/or measurement report, eNB should have full control on whether to deactivate the DL SCC or temporarily not schedule data on the SCC which is experiencing deep fade. 

	Intel
	CQI should be sufficient for eNB to make decision whether or not to schedule on DL SCC. If the SCC quality remains bad for a certain time, eNB should explicitly deactivate this SCC to reduce UE monitoring overhead.

	Samsung
	Deactivating DL SCC would be expected.

	LGE
	We assume that the change of CC status (normal/failure) or quality degradation should be quickly known to eNB such that eNB can manage a proper CC set by removing or replacing the problematic CC in a swift manner. Based on this assumption, any autonomous action of UE is considered as an insignificant optimization. 

	Panasonic
	We prefer not to have UE autonomous deactivation as it is difficult to define the criteria especially in case of HetNet operation. Normal CQI reporting is sufficient and it is eNB decision whether to deactivate or not.

	Motorola
	eNB can decide what to do (not schedule, deactivate, configure RRM measurements) based on CQI and RRM reports. 

	ZTE
	It should be eNB decision for deactivation/removal of a DL SCC based on CQI measurement report/RRM measurement report.

	CMCC
	When DL SCC quality deteriorates, the SCC is proposed to be deactivated or even removed by eNB.

	Hitachi
	CQI report or measurement report would be sufficient for eNB to make decision for SCC deactivation/removal. UE should not deactivate SCC autonomously to avoid CC-set mismatch between eNB and UE.

	Ericsson
	We expect a UE to provide CQI reports for an activated SCC in order to enable efficient scheduling. This timely information also allows the network to stop scheduling a UE on a DL SCC if its quality becomes too low and to de-activate or even de-configure it.

The eNodeB can configure a UE with e.g. an Event A2 for a de-activated SCC. Based on these reports, the network may decide to de-configure the SCC or at least not to activate it.

For both cases, the network should explicitly control the UE behaviour. Autonomous actions (implicit deactivation/de-configuration) should not be applied to avoid state mismatch between UE and eNodeB.

	Pantech
	The eNB should change the DL SCC to deactivation/removal. We assume that it is better for eNB to detect the status of the DL SCC status quickly. 

	Nokia & Nokia Siemens Networks
	The UE should not autonomously deactivate the DL CC or remove it from the configuration. The eNB should initiate these actions.

	Fujitsu
	UE autonomous deactivation is not needed because state mismatch shall be avoided. After eNB receives CQI report, it should de-activate or remove DL SCC. 

	ITRI
	An eNB can know the DL SCC quality of a UE via CQI report, measurement report and DL SCC failure report (if we define it). The scheduling of DL SCC should depend on the eNB scheduling implementation. Therefore, the eNB could keep, deactivate, or remove the bad quality DL SCC based on the eNB scheduling. We do not think we need to specify the eNB behaviour.


2.3
Need for radio link monitoring for DL SCC
It has been agreed that the failure of the DL Secondary CC (DL SCC) will not trigger the RRC connection re-establishment trigger. However, there may be other reasons to require the UE to perform radio link monitoring (i.e. RLF / physical layer problem detection based on N310/N311/T310). For example, during RAN2#69, it was mentioned that radio link monitoring should be performed for DL SCCs to: (1) trigger RRC reporting to indicate DL SCC failure to eNB; (2) stop UL transmission on UL CC linked to the particular DL SCC. The need for radio link monitoring for DL SCC should be clarified.

Company comments:

	Question: Should radio link monitoring (i.e. RLF / physical layer problem detection based on N310/N311/T310) be performed for DL SCCs?

	Company
	Views

	Qualcomm
	Normal CQI reporting and monitoring for DL SCC is enough, and no N310 type procedures are needed.
When UE detects bad quality, there is no need to stop UL transmissions, as the UL is scheduled by the corresponding DL SCC. If the DL SCC has bad quality, then naturally PDCCH assignments will not be received, and there are no transmissions anyway.

	MediaTek
	Since RLF on DL SCC does not trigger reestablishment, it is unnecessary to have radio link monitoring, i.e. N310/N311/T310. CQI report alone is enough since DL SCC is extra resource not the only resource. Even if radio link monitoring is configured, bad DL SCC should be deactivated/removed long before reaching N310.

	HTC
	We see benefits of RRC reporting to indicate DL SCC failure. eNB can take fast actions (e.g. deactivation/reconfiguration) based on the indication of DL SCC failure.  The Rel-8 RLF / physical layer problem detection based on N310/N311/T310 can be used for DL SCC failure detection.

	Deutsche Telekom
	Only QCI monitoring for SCC, no RLF monitoring like on PCC.

	Huawei
	UE does not need to perform radio link monitoring for DL SCC as we do not expect UE to take any action if a physical layer problem occurs on SCC.

	CATT
	Apart from radio link monitoring, reflecting DL SCCs’ quality deterioration can also rely on CQI and/or RSRP/RSRQ measurement and report. Therefore, CATT does not see any necessity to perform radio link monitoring on DL SCCs.

	Alcatel-Lucent
	We do not see the need for the UE to perform any autonomous actions and hence there is no need for radio link monitoring. CQI and/or RSRP/RSRP reporting is sufficient for the purpose of deactivating and/or removing DL SCC.  

	RIM
	As only DL PCC is used to trigger RRC connection reestablishment, RLF monitoring and reporting is not needed on the DL SCC. CQI and/or measurement report should be sufficient for the eNB to determine the appropriate action on the DL SCC.

	Intel
	There is no need for RLF detection based on N310/311/T310 on SCC. Otherwise, it would increase UE complexity.

	Samsung
	It seems many companies prefer CQI based radio problem detection on SCC. However for us, the rational is not obvious. We would like to see more details on the possible gains and drawbacks for each solution.  
1) CQI based radio problem detection on SCC

· Possible Gain: 1) No need of UE informing I’m in a radio problem on SCC. 
· Possible drawbacks: 1) if we just rely on CQI, CQI resources for all UL SCCs should be assigned to all UEs with small CQI transmission period. So because of those CQI resources, UL PCC becomes more congested considering CQI is transmitted over PCC? 
2) An eNB also should average or monitor received CQI during the some period. So eNB should keep the received CQI history per UE. 
3) CQI error rate would be 10-1 or 10-2 in general. Impact on the radio problem decision is wondered. Might be no issue for the smart eNB, e.g. filter out the unexpected value? 
 2) Monitoring based radio problem detection on SCC: 

· Possible Gain: 1) No additional UE complexity for the monitoring mechanism itself since the UE should receive DL SCC. Also no additional radio resources needed. 

· Possible drawbacks: 1) Following signalling might be needed if we decide a UE should inform an eNB of the radio problem status on SCC. 
Before going 1), first we would like to understand if drawbacks shouldn’t be real concern or not. Also we should see how often we assume RLF will be occurred on SCC? If we assume it’s rare, we may go 2) since it means possible drawback for 2) is occurred in rare case. 

	LGE
	We also assume that the CC failure, if detected at UE, should be quickly informed to eNB for a swift CC management. Current Rel-8 RLF detection mechanism is very robust and thus best suitable to detect CC failure. CQI is just a hint for eNB to ‘guess’ on CC failure. 

Regarding the concern on increased complexity, this is already well defined mechanism ever since Rel-8. Added complexity would be marginal. 

	Panasonic
	Radio link monitoring is not necessary for DL SCC, since the failure of DL SCC will not trigger the RRC connection re-establishment. RLF in DL SCC could be detected by CQI reporting for activated SCC and/or RSRP/RSRQ measurement for activated/deactivated SCC.

	Motorola
	3 ways of removing a poor DL SCC have been mentioned:

1. UE does RLF monitoring on all DL CCs and reports RLF on DL SCCs; eNB deactivates DL SCC

2. CQI reports for DL SCC are used to deactivate DL SCC

3. RRM measurements for DL SCC are used to deactivate DL SCC

RLF monitoring on all DL CCs introduces significant additional complexity and we do not see a need for it. eNB can use CQI reports to deactivate DL SCCs (this would require some filtering of CQI measurements at eNB). Alternatively eNB can use RRM measurements to decide to deactivate DL SCCs.

	ZTE
	We share the concern of Samsung and LGE, It may be premature to exclude RL monitoring on DL SCCs.

	CMCC
	Related to this issue , we propose that the activated SCC and deactivated SCC could be treated with different methods:

a) For activated SCC, radio link problem detection is proposed to be based on CQI. 

In Rel-8, RLF monitoring is mainly based on PDCCH reliability, because the reliability of PDCCH is the bottleneck of the radio link in most cases.

 Cross carrier PDCCH is introduced in CA, where PDCCH of SCC can be transmitted on PCC if the SCC is not reliable enough. So it is proposed that the radio link problem detection for SCC could be focused on PDSCH. Hence, CQI reported to eNB can be used, which can indicate the PDSCH reliability directly.

b) For deactivated SCC, since no CQI is reported to eNB, radio link problem detection is proposed to be based on RSRP, and A2 event can be applied.

If RLF monitoring is performed for SCC, monitoring result for SCC needs to be reported to eNB and the procedure should be standardized.

	Hitachi
	As described in 1.2, RRC connection re-establishment is only triggered by DL PCC failure. Thus, radio link monitoring for DL SCC would not be needed.

	Ericsson
	N310/T310 procedure for DL SCCs is not needed. CQI reports are needed anyway in order to schedule the UE efficiently on an activate SCC. Mobility measurements provide information earlier than N310/T310. Filtering can be left to the eNodeB as the UE is not expected to perform an autonomous action anyway. 

	Pantech
	We need to study more on this issue. We also think that it is premature to exclude RL monitoring on the DL SCCs.

	Nokia & Nokia Siemens Networks 
	It is not necessary for the UE to perform radio link monitoring for DL SCCs.

	Fujitsu
	Radio link monitoring is not needed for DL SCC as UE is not expected to take any actions. 

	ITRI
	CQI or measurement report can be used as the reference for eNB to schedule the DL SCC. However, CQI and measurement can  not directly notify eNB the DL SCC RLF because CQI only represents the link quality level even if CQI=0 and measurement report can not reflect the link quality immediately, i.e.,  measurement report is an RRC message and is a result after filtering. In rel-8, we define the procedure to declare RLF, i.e., physical layer problem ( recovery phase ( RLF. It seems more confident to declare RLF following the above procedure. In addition, by the DL SCC RLF report the eNB can directly know whether a SCC is RLF or not and does corresponding actions. As a result, we see some benefits of radio link monitoring for DL SCC.


2.4
How to notify the eNB of “DL SCC failure”?
Regardless of how DL SCC would be handled when the DL SCC quality deteriorates, it seems that the eNB should be aware of the situation. Then, the question is how such situation can be notified to the eNB.

During discussions during RAN2#69, the following three alternatives were mentioned:

· eNB can detect from CQI measurements

· eNB can detect from RRM measurements (e.g. using event A2)

· UE can perform radio link monitoring also for DL SCC (i.e. using N310/N311/T311 mechanism), and report the event to the eNB when “DL SCC failure” is detected

CQI measurements will come for free as long as the DL SCC is activated. Compared to RRM measurements, since CQI measurements are short term average measurements, they may be unreliable. However, eNB can perform some filtering before taking actions. Furthermore, CQI measurements will not be available for deactivated DL SCCs.

Existing RRM measurements, e.g. using event A2, can also be utilized to report that a DL SCC is deteriorated. Compared to CQI measurements, the filtering for RRM measurements is already performed at the UE, and RRM measurements may be available for deactivated DL SCCs as long as the measurement is configured.

Yet another alternative proposed was to use report the event of “DL SCC failure”, in which “DL SCC failure” detection is performed using the existing radio link monitoring mechanism (i.e. “in-sync” and “out-of-sync” criteria and N310/N311/T310). One difference compared to the RRM measurements is that radio link monitoring is based on SIR, whereas RRM measurements are based on RSRP/RSRQ.
Which of the alternatives (possible those not mentioned above) should be used for notification of “DL SCC failure” to the eNB should be discussed.

Company comments:

	Question: How should the eNB be made aware that a DL SCC quality has deteriorated?

	Company
	Views

	Qualcomm
	The first option is preferred (CQI). In addition, network can configure event A2 as needed.

	MediaTek
	Activated DL SCC could rely on CQI and/or measurement, deactivated DL SCC could rely on measurement. Radio link monitoring is not needed.

	HTC
	The third option is preferred.

	Deutsche Telekom
	Same as MediaTek: CQI on activated SCC, RRM measurements similar to Rel-8 on deactivated SCC.

	Huawei
	In order to do CC management and data scheduling, The RRM measurement and CQI measurement are always available for eNB, eNB will be aware of the quality deterioration on DL SCC accordingly. Nothing new is needed.

	CATT
	CATT would expect that RSRP/RSRQ measurement would be improved for carrier aggregation deployment, so we would assume that RSRP/RSRQ measurement report is an effective way to report DL SCCs’ poor quality. Meanwhile, for activated SCCs, CQI measurement and report can also be utilized.

	Alcatel-Lucent
	For activated DL SCC, it will be based on either CQI or RRM measurement.  For deactivated DL SCC, it can be based on RRM measurement.

Does the UE perform radio link monitoring on deactivated DL SCC?

	RIM
	CQI and RRM measurement (if configured) can be used for activated DL SCC. RRM measurement can be used for deactivated DL SCC. 

	Intel
	CQI is to be used as the baseline method for active SCC. RRM measurement may be (additionally) configured by eNB for both active and deactivated SCCs.

	Samsung
	It would be dependent on the decision of issue 2.3

· Just rely on CQI in issue 2.3: CQI would be based. 

· Monitoring on DL SCC in issue 2.3: we might need indication from the UE.  

	LGE
	Radio link monitoring was designed to detect a carrier failure. It is strange to prohibit using the best suitable mechanism for the most appropriate usage. Radio link monitoring is the most simple and robust mechanism to detect SCC failure. 

If we use event A2 to detect SCC failure, the A2 should be configured to every CC frequencies, which would increase measurement reports. We note, however, that, during CA measurement discussion, there’s an effort to reduce measurement reports by means of e.g., variant of A2 which does not require per A2 configuration for every CC

When it comes to reporting frequency, if we use of existing radio link monitoring, CC failure is reported just once only when the CC is really ‘detected’ as failure. eNB would rely on this single reporting. UE would stay silent otherwise. On the other hand, relying on CQI is for eNB to at best ‘guess’ CC failure from collective and somewhat noisy CQIs. 

Radio link monitoring can be universally applied for all CCs, regardless of activation/deactivation state, while it may not be possible with CQI. 

	Panasonic
	For activated DL SCC, CQI reporting could be used. Furthermore, RSRP/RSRQ measurement (event A2) could be used. For deactivated DL CC, RSRP/RSRQ measurement (event A2) could be used.

	Motorola
	CQI reports and RRM reports can inform the eNB of deterioration of DL SCC quality.

	ZTE
	It depends on the decision of  issue 2.3:
· If no RL  monitoring on DL SCC, CQI and RRM measurement can be used for active DL SCC. RRM measurement can be used for deactivated DL SCC.

· If RL monitoring on DL SCC is performed, indication from the UE might be needed.

	CMCC
	eNB can judge whether the radio link is deteriorated based on CQI and RSRP reported by UE

	Hitachi
	For activated DL SCC, CQI reporting and/or RRM measurement could be used. For deactivated DL SCC, RRM measurement could be used if configured.

	Ericsson 
	CQI measurements for activated SCCs.

RRM measurements (e.g. using event A2) for de-activated SCCs.

	Pantech
	It depends on whether we use the radio link monitoring for DL SCC or not. For CQI, it is not clear that there will be explicit indication to eNB. 

	Nokia & Nokia Siemens Networks
	The eNB can use CQI reports, for activated DL SCCs, and RRM measurement reports to manage scheduling and CC activation/ configuration. 

	Fujitsu
	eNB can notify DL active SCC failure  by CQI reporting or by RSRP/RSRQ measurement and DL deactive SCC failure  by RSRP/RSRQ measurement.

	ITRI
	An eNB can know the DL SCC quality of a UE via CQI report, measurement report and DL SCC failure report. But an eNB could be aware of DL SCC RLF only if the UE reports the “DL SCC RLF” to the eNB based on the definition of RLF. The reporting method could be FFS. 


2.5
Any other UE actions at “DL SCC failure”?

When the DL SCC quality deteriorates, should the UE take any other actions (i.e. other than reporting to the eNB?). If the expected behaviour is to deactivate / delete the DL SCC that has deteriorated in quality, it can be considered for the UE to autonomously deactivate / delete the DL SCC. Alternatively, the UE can wait to perform such actions until the eNB explicitly commands the UE to do so. It would be good to also clarify such aspects. Also, transmission on UL CC may need to be stopped when the linked DL SCC fails.
Company comments:

	Question: Other than the possible reporting to eNB, are there any other actions the UE should take when the DL SCC quality deteriorates?

	Company
	Views

	Qualcomm
	No other UE actions.

	MediaTek
	If the DL SCC quality deteriorates to certain level, it is just matter of time for eNB to deactivate/remove the DL SCC. Enhancement like autonomous deactivation can be considered if temporary CC set mismatching is tolerable.

	HTC
	No other UE actions are needed.

	Deutsche Telekom
	No other UE action required.

	Huawei
	No other actions are needed.If UE is aware that a DL SCC quality deteriorates according to RRM measurement and CQI measurement, the reporting will be sent based on configuration.

	CATT
	No other UE actions.

	Alcatel-Lucent
	No other UE action is needed.

	RIM
	No other UE actions.

	Intel
	No other UE actions needed.

	LGE
	No other UE action is essential, based on the assumption that eNB should be able to quickly detect, e.g., CC failure. 

	Panasonic
	No other UE actions are required. Autonomous deactivation is not necessary.

	Motorola
	No other UE actions are needed.

	ZTE
	FFS, UE may be prohibited to initiate RACH procedure on the SIB2 linkage UL CC of the failed DL CC.

	CMCC
	No other actions are needed

	Hitachi
	No other UE actions.

	Ericsson
	No implicit/autonomous UE actions except for providing CQI or Mobility Measurements according to its configuration.

	Pantech
	No other actions

	Nokia & Nokia siemens Networks
	No other UE action is required.

	Fujitsu
	No other UE actions needed.

	ITRI
	No other actions.


3. UL CC failure related issues

3.1
Which RA failure should trigger RRC connection re-establishment?
During RAN2#69, triggering of RRC connection re-establishment procedure at Random Access (RA) failure was discussed and the following three alternatives were observed:

· RA failure on all UL CCs

· RA failure on any individual UL CC

· RA failure on UL PCC

As RAN2 agreed that there will be no hopping across UL CCs for RA preamble retransmissions in one RA procedure, it is noted that RA failure in a certain UL CC may not necessarily imply that other UL CCs are also rendering from bad radio link quality.

Also, as it was decided to map PUCCH (for ACK/NACK, CSI, SR) to a single UE specific UL CC, it is noted that RA failure on UL PCC could mean that it would be difficult for to continue data transfer for the UE.

The RA failure condition for triggering RRC connection re-establishment needs to be addressed.

Company comments:

	Question: When would RA failure trigger RRC connection re-establishment? E.g. RA failure on all UL CCs? RA failure on any individual UL CC? RA failure on UL PCC?

	Company
	Views

	Qualcomm
	RA failure on UL PCC triggers RLF. For other UL CCs, we need to wait for multiple TA decision. 

	MediaTek
	Since intra-band aggregation is prioritized for Rel-10, at least RA failure on UL PCC (PUCCH) should trigger RLF. We also prefer to have RA failure on UL PCC as the only trigger condition.

	HTC
	If RRC reporting to indicate RA failure on a SCC is used, RA failure on UL PCC triggers RLF and RRC connection re-establishment. Otherwise, RA failure on all UL CCs triggers RLF and RRC connection re-establishment.

	Deutsche Telekom
	RA failure on UL PCC triggers RLF, for RA failure on SCC it is [FFS]

	Huawei
	RA failure on any individual UL CC will trigger RRC connection re-establishment. We think the possibility that this procedure fails as very small so there is no “UL CC failure”. Detailed analysis is referred to [1]

	CATT
	RAN#47 has agreed to focus on single TA in Rel-10. At least for the case of PDCCH ordered RA, UE can launch RA on any indicated UL CC. So RA failure on any UL CC will trigger re-establishment.

	Alcatel-Lucent
	 Since RAN 2 have agreed in the last meeting that UE will be configured with multiple RACH configuration, then we should explore the use of  multiple RACHs. However, we are ok if we want to revisit this agreement.

	RIM
	For single TA which is prioritized in Rel-10, RA failure on UL PCC should trigger RLF. Any further actions required for RA failure on SCC is FFS.

	Intel
	RA failure on UL PCC triggers RLF. Since the latest RAN#47 decided on single UL TA for rel.10, we believe this is sufficient.

	Samsung
	In basic, RA failure on UL PCC will trigger re-establishment. Whether RA Failure on UL SCC triggers re-establishment or not would be dependent on the issue whether we will allow retry RACH in other UL CC or not when UL RACH on DL SCC fails. This issue should be discussed first.

	LGE
	For RA failure on UL PCC, it should trigger re-establishment because the PUCCH transmissions are not available. For RA failure on UL SCC, it is FFS.

	Panasonic
	RA failure on PCC triggers RRC connection re-establishment. Whether RA failure on SCC triggers also RRC connection re-establishment or not is FFS. We need the discussion of the different use cases of random access procedure.

	Motorola
	RA failure on UL PCC triggers a re-establishment. If RA ordered by network fails (even on UL SCC) UE performs re-establishment.

	ZTE
	RA failure on UL PCC triggers RLF. It may be beneficial for the UE to attempt more UL CCs before triggering RLF if RA fails on an UL SCC. 

	CMCC
	RA failure on any individual UL CC triggers re-establishment.  Although we prefer to only initiate RA on UL PCC in most cases, selecting which UL CC to initiate RA could be left for implementation.

	Hitachi
	At least RA failure on UL PCC triggers RRC connection re-establishment. It is FFS whether RA failure on SCC triggers RRC connection re-establishment or not. We need to clarify whether UE can transmit RACH on SCC or not.

	Ericsson
	We think that RAN2 should revisit the decision to support RA on UL SCCs and we propose to limit RA to the UL PCC.

If this is agreeable, we think that only a RA failure on UL PCC triggers a RLF (Rel-8 procedure). 

	Pantech
	RA failure on PCC should trigger RRC connection re-establishment. However, it is still FFS whether RA failure on UL SCC trigger RRC connection re-establishment or not. We also think that this issue is related to the possibility to retry the RA in the other UL CC.

	Nokia & Nokia Siemens Networks
	RA failure on the UL PCC should trigger RRC connection re-establishment. Whether additional failure criteria should apply will depend on what UE behaviour is agreed for the case of a failure of an SCC RACH.

	Fujitsu
	RA failure on PCC triggers RRC connection re-establishment as UL transmissions are not available. It is FFS if RA failure on SCC triggers RRC connection re-establishment.

	ITRI
	We should identify under which situation UE needs to perform RACH on SCC first.
We think that contention based RACH should be only performed on UL PCC. So, we think that only an RA failure on UL PCC triggers RLF.


3.2
Handling of UL CC at RA failure
In case RA failure on a UL CC does not trigger RRC connection re-establishment, then the next question is how an UL CC should be handled when RA failure is detected on the UL CC.

At least it seems that the eNB should stop scheduling on the UL CC so as not to waste radio resources and to avoid causing unnecessary interference to neighbouring cells. Furthermore, it might be considered to delete such UL CCs. It would be good to know what company views are on this aspect.

Company comments:

	Question: How should a UL CC be handled when RA failure occurs on the UL CC and RRC connection re-establishment is not triggered (e.g. just keep the UL CC hanging and the eNB will just not schedule? remove the UL CC from the UE’s CC set? Etc.?), and why?

	Company
	Views

	Qualcomm
	Before answering this question, we need to develop better understanding of the situations under which UE transmits RACH on UL SCC (is it related to multiple TA, or something else?).

	MediaTek
	If RLF is not triggered on RA failure for UL SCC, UE should deactivate/remove the UL SCC since UL transmission is no longer possible. If explicit indication or RLF is triggered on RA failure, it is just matter of time for eNB to remove the DL SCC. Enhancement like autonomous removal can be considered if temporary CC set mismatching is tolerable.

	HTC
	If RRC reporting to indicate RA failure on a SCC is used, the eNB can take actions (e.g. removal of the SCC) based on the RRC reporting.

	Deutsche Telekom
	Slight preference to handle this from eNB via RRC … (but better understanding on RACH on SCC is needed).

	Huawei
	Since RACH failure on any UL CC would trigger RRC connection re-establishment,  there’s no need to take any action in UE when RA failure occurs on a UL CC

	CATT
	We assume that such case does not exist. RA failure on any UL CC will trigger re-establishment.

	RIM
	We need to first discuss and agree on whether RACH should be transmitted on UL SCC.

	Intel
	Assuming the question refers to SCC, and based on the decision of having single UL TA in rel.10 (RAN#47), we need to understand whether/why RACH on SCC is indeed needed?

	Samsung
	First, we should decide the issue 3.1 and also whether we will have separate activation or deactivation for UL CC or we assume always activated for UL CC. 

	LGE
	We though that RA on UL SCC is still available because it was agreed in RAN2#69 that UE can be configured with multiple RACH on PCC and/or SCC’s and because we think that this agreement is relevant for not only multi-TA but also single-TA. But, it seems that some companies would like to discuss the need for RA on UL SCC again. 

For the sake of the progress, we think that we need to first clarify whether or not the agreement is still valid.

	Panasonic
	We need to develop the procedure for different use case of random access procedure.

	Motorola
	We need to first discuss whether RA on UL SCC is needed.

	ZTE
	RACH on other UL CCs may be available. UE may not re-select the failed UL CC for RACH access for some time. 

	CMCC
	As commented in 3.1,  such case does not exist

	Hitachi
	We need to clarify whether UE can transmit RACH on SCC or not.

	Ericsson
	The eNodeB is expected to measure the quality of PUSCH/PUCCH and SRS and to react accordingly, e.g. stop scheduling PUSCH, de-configure the UL SCC or change UL PCC. 
The UE should not de-configure an UL SCC autonomously.

	Pantech
	We also think that the multiple RA should be discussed separately from the multiple TA. In RAN#69, we already discuss that the multiple RACH configure is possible.  If there is no clear reason, we don’t need to make any limitation of the RA in a specific CC like PCC. 

	Alcatel-Lucent
	This question depends on the answer to Section 3.1 and it only affects if we choose RA failure on all UL CCs. Anyway, the quality of UL CCs are detectable by the eNB and thus the UE is not expected to un-configure any UL CC autonomously

	Nokia & Nokia Siemens Networks
	The UE should not remove the UL CC from the UE’s CC set.. 

	Fujitsu
	We need to first agree that on which UL SCC RACH should be transmitted.

	ITRI
	We should identify under which situation UE needs to perform RACH on SCC first.


3.3
How to notify the eNB of “UL CC failure”?

In case RA failure on a UL CC does not trigger RRC connection re-establishment, regardless of how the UL CC would be handled, it seems that the eNB should be aware of the situation. Then, the question is how such situation can be notified to the eNB. Possibly, eNB can detect deteriorated UL CC quality by detecting PUSCH/SRS quality and/or based on PHR. Alternatively, it could be considered for the UE to explicitly indicate RA failure on a UL CC to the eNB.

How “UL CC failure” not triggering RRC connection re-establishment should be to notified to the eNB should be discussed.

Company comments:

	Question: How should the eNB be made aware that a UL CC quality has deteriorated?

	Company
	Views

	Qualcomm
	Before answering this question, we need to develop better understanding of the situations under which UE transmits RACH on UL SCC (is it related to multiple TA, or something else?).

	MediaTek
	Explicit indication of RA failure should be supported. It would be helpful for mitigating inter-cell UL interference in heterogeneous network.

	HTC
	Similar to RRC reporting to indicate DL SCC failure, RRC reporting to indicate RA failure on a SCC can be used. The eNB can take actions (e.g. removal of the SCC) based on RRC reporting.

	Deutsche Telekom
	… better understanding on RACH on SCC is needed).

	Huawei
	Since RACH failure on any UL CC would trigger RRC connection re-establishment, it is no need to notify eNB the “UL CC failure”.

	CATT
	Agree with Huawei.

	RIM
	Please refer to our response in Section 3.2

	Samsung
	Proceeding issues such as issue 3.1 or 3.2 should be decided first. 

	LGE
	Same comments as in 3.2

	Panasonic
	We need to develop the procedure for different use case of random access procedure.

	Motorola
	We need to first discuss whether RA on UL SCC is needed.

	ZTE
	If single TA is used, the UE is not able to report to the eNB of RA failure on an UL SCC which does not trigger RLF since there is no synchronization between the UE and the eNB.

	CMCC
	As commented in 3.1, there is no need to notify eNB.

	Hitachi
	We need to clarify whether UE can transmit RACH on SCC or not.

	Ericsson
	The eNodeB measures the quality of PUSCH/PUCCH and SRS on SCCs. 

The UE does not need to detect or report uplink problems on SCCs.

	Pantech
	Need more study based on the decision on section 3.2

	Alcatel-Lucent
	Same comment as 3.2

	Nokia & Nokia Siemens Networks
	The eNB should be able to detect poor communications on an UL CC. 

	Fujitsu
	We need to first agree that on which UL SCC RACH should be transmitted.

	ITRI
	We should identify under which situation UE needs to perform RACH on SCC first.


3.4
Any other UE actions at “UL CC failure”?

When the UL CC quality deteriorates, should the UE take any other actions (i.e. other than reporting to the eNB?). If the expected behaviour is to delete the UL CC that has deteriorated in quality, it can be considered for the UE to autonomously delete the UL CC. Alternatively, the UE can wait to perform such actions until the eNB explicitly commands the UE to do so. It would be good to also clarify such aspects.

Company comments:

	Question: Other than the possible reporting to eNB, are there any other actions the U should take when a UL CC quality deteriorates?

	Company
	Views

	Qualcomm
	Depends on what type of quality deterioration is being addressed (is it RACH, or some other measure of quality?). If it is RACH, we would like to better understand the cases when UE sends RACH on a UL SCC.

	MediaTek
	eNB can detect UL CC deterioration from clues, e.g. PUSCH/SRS. However, explicit indication should be supported to notify eNB, e.g. a new RRC message or reuse existing RRC message.

	HTC
	No other UE actions are needed.

	Huawei
	Since RACH failure on any UL CC would trigger RRC connection re-establishment, other notification for a UL CC failure is not needed. A UE shall not be allowed to autonomously remove a CC.

	CATT
	Agree with Huawei.

	RIM
	No other UE actions are required.

	Intel
	Preference is to only rely on eNB decision. To assist that, UE explicit signalling to notify eNB may be needed.

	LGE
	Same comments as in 3.2

	Panasonic
	No other UE actions are required. Autonomous deactivation is not necessary.

	Motorola
	No other UE actions are needed.

	ZTE
	UE may not re-select the failed UL CC for RACH access for some time if further RACH attempts are possible on other UL SCCs, UE should not delete the UL CC automatically.

	CMCC
	As commented in 3.1, no other UE actions are needed.

	Hitachi
	UE should not deactivate SCC autonomously to avoid CC-set mismatch between eNB and UE.

	Ericsson
	No other UE actions are needed.

	Pantech
	No other actions are needed.

	Alcatel-Lucent
	Same comment as 3.2

	Nokia & Nokia Siemens Networks
	No other UE actions are required.

	Fujitsu
	No other UE actions are required.

	ITRI
	We should identify under which situation UE needs to perform RACH on SCC first.


4. Summary

The discussion is summarized below.
Discussion on section 2.1

All companies (*1) indicated that the Rel-8 mechanism based on N310/N311/T310 can be used for RLF detection on the DL PCC.

(*1) Qualcomm, MediaTek, HTC, Deutsche Telekom, Huawei, CATT, Alcatel-Lucent, RIM, Intel, Samsung, LGE, Panasonic, Motorola, ZTE, CMCC, Hitachi, Ericsson, Pantech, Nokia, Nokia Siemens Networks, Fujitsu, ITRI
As a result of the discussion, the following is proposed:
Proposal 1: The same Rel-8 mechanism based on N310/N311/T310 is used for RLF detection on the DL PCC.
Discussion on section 2.2
Although the eNB handling of a DL SCC when the DL SCC quality deteriorates is up to eNB implementation, all companies seem to think that the eNB should at least stop scheduling on that DL SCC, and many companies (*2) mentioned of the eNB deactivating or deleting/replacing that DL SCC:
(*2) Qualcomm, MediaTek, HTC, Huawei, CATT, Alcatel-Lucent, RIM, Intel, Samsung, LGE, Motorola, ZTE, CMCC, Hitachi, Ericsson, Pantech, Nokia, Nokia Siemens Networks, Fujitsu, ITRI
The following reasons were mentioned for deactivating/deleting/replacing such DL SCC:

-  UE power is unnecessarily wasted

- …
On autonomous deactivation / deletion of such DL SCC by the UE:

- No companies expressed the need for it. It seems that companies consider the eNB control would be quick enough and so autonomous UE actions would not be needed.

- Companies further indicated that it should not be performed since it could result in a state mismatch between the UE and the eNB.

As a result of the discussion, the following is proposed:

Proposal 2: Deactivation / removal of DL SCC suffering poor link quality should be under eNB command. No autonomous UE deactivation / removal of such DL SCC.
Discussion on section 2.3 and section 2.4
Many companies (*3) indicated that radio link monitoring (i.e. RLF / physical layer problem detection based on N310/N311/T310) by the UE is not needed for DL SCC. Some of the reasons mentioned were as follows:
- CQI reports (for activated DL SCC) and/or existing RRM measurement reports (for activated and/or deactivated DL SCC) are enough for the eNB to detect that the DL SCC quality has deteriorated and take appropriate actions

- RRM measurement reports will provide the information earlier than the N310/T310 mechanism

- No specific UE actions are needed in relation “DL SCC failure”
- Increases UE complexity

(*3) Qualcomm, MediaTek, Deutsche Telekom, Huawei, CATT, Alcatel-Lucent, RIM, Intel, Panasonic, Motorola, CMCC, Hitachi, Ericsson, Nokia, Nokia Siemens Networks, Fujitsu
Some companies (*4) indicated UE should perform radio link monitoring for DL SCC and report the event of “DL SCC failure” to the eNB. Some of the reasons mentioned were as follows:

- Radio link monitoring mechanism is already well defined in Rel-8, and reporting of “DL SCC failure” detected based on radio link monitoring is the most simple and robust solution for the eNB to detect that the DL SCC quality has deteriorated and take appropriate actions

 (*4) HTC, LGE, ITRI
Some companies (*5) indicated that it might be premature to rule out the use of radio link monitoring for DL SCCs, raising concerns on the use of CQI reports for the eNB to detect DL SCC quality deterioration. Some of the concerns mentioned were as follows:

- relying on CQI could require CQI reporting for all DL SCCs with short periodicity and result in excessive overhead

- CQI reports may not be reliable (e.g. 10% error rate) and would require some filtering at the eNB

- CQI reports can only be used for activated DL SCC

(*5) Samsung, ZTE, Pantech
As a result of the discussion, the following is proposed:

Proposal 3: Radio link monitoring (i.e. RLF / physical layer problem detection based on N310/N311/T310) by the UE is not needed for DL SCC. eNB can detect poor link quality from CQI reports and/or existing RRM measurement reports (e.g. Event A2) for activated DL SCCs and from existing RRM measurement reports (e.g. Event A2) for deactivated DL SCCs.
Proposal 3a: RRM measurements can be configured for deactivated DL SCCs.
Discussion on section 2.5
Most (*6) companies indicated that no UE actions (other than the possible reporting) are required at “DL SCC failure”. However, it was indicated that the RA preamble transmission on the linked UL CC might need to be prohibited.

(*6) Qualcomm, MediaTek, HTC, Deutsche Telekom, Huawei, CATT, Alcatel-Lucent, RIM, Intel, LGE, Panasonic, Motorola, ZTE, CMCC, Hitachi, Ericsson, Pantech, Nokia, Nokia Siemens Networks, Fujitsu, ITRI
Discussion on section 3.1, section 3.2 and section 3.3
Most (*7) companies indicated that at least RA failure on UL PCC should trigger RRC connection re-establishment. The main reason is that PUCCH will not be available when UL PCC fails.

(*7) Qualcomm, MediaTek, Deutsche Telekom, Huawei, CATT, RIM, Intel, Samsung, LGE, Panasonic, Motorola, ZTE, CMCC, Hitachi, Ericsson, Pantech, Nokia, Nokia Siemens Networks, Fujitsu, ITRI
On the handling of UL SCC in which RA failure occurs:

- 1 (*8) company indicated that RA should be limited to UL PCC, and therefore there is no need to address this case

- Some (*9) companies indicated RA failure on UL SCC should trigger RRC connection re-establishment

- 1 (*10) company indicated RA failure on UL SCC should not trigger RRC connection re-establishment

- Many (*11) companies indicated that this needs further study. These companies indicated that the following questions should be addressed first: (1) whether RA is permitted on UL SCC; (2) the use case of RA on UL SCC if RA is permitted on UL SCC; (3) the UE behaviour related to RA on UL SCC (e.g. if RA on one UL SCC fails, will the UE retry RA on another UL CC?).

- Some (*12) companies indicated that the event of RA failure on UL SCC should be explicitly be indicated to the eNB so that the eNB can take appropriate actions (e.g. remove the UL SCC)
- Some (*13) companies indicated that the eNB should be able to readily detect poor UL quality on UL SCC (e.g. from PUSCH, SRS) in order to make appropriate decisions (e.g. stop scheduling on the UL CC, remove the UL CC)

 (*8) Ericsson
(*9) Huawei, CATT, CMCC
(*10) MediaTek
(*11) Qualcomm, Deutsche Telekom, RIM, Intel, Samsung, LGE, Panasonic, Motorola, Hitachi, Pantech, Nokia, Nokia Siemens Networks, Fujitsu, ITRI

(*12) MediaTek, HTC

(*13) Alcatel-Lucent, Ericsson, Nokia, Nokia Siemens Networks

As a result of the discussion, the following is proposed:

Proposal 4: RA failure on UL PCC triggers RRC connection re-establishment.
Proposal 5: Whether RA should be permitted on UL SCC should be rediscussed.

Proposal 6: If RA should be permitted on UL SCC, the use case and whether or not retries should be performed on other UL CCs after RA failure on a UL SCC should be clarified.
Discussion on section 3.4
Many (*14) companies indicated that no UE actions such as autonomous deactivation (in case deactivation is supported for UL SCC) or removal of an UL SCC are required at “UL SCC failure”. However, it was indicated that the RA preamble transmission on the UL CC might need to be prohibited.

(*14) HTC, Huawei, CATT, Alcatel-Lucent, RIM, Intel, Panasonic, Motorola, ZTE, CMCC, Hitachi, Ericsson, Pantech, Nokia, Nokia Siemens Networks, Fujitsu
Proposal 7: Deactivation (if supported for UL SCC) / removal of UL SCC suffering poor link quality should be under eNB command. No autonomous UE deactivation (if supported for UL SCC) / removal of such UL SCC.
5. Conclusions
The following are proposed as a result of the email discussion:

Proposal 1: The same Rel-8 mechanism based on N310/N311/T310 is used for RLF detection on the DL PCC.
Proposal 2: Deactivation / removal of DL SCC suffering poor link quality should be under eNB command. No autonomous UE deactivation / removal of such DL SCC.
Proposal 3: Radio link monitoring (i.e. RLF / physical layer problem detection based on N310/N311/T310) by the UE is not needed for DL SCC. eNB can detect poor link quality from CQI reports and/or existing RRM measurement reports (e.g. Event A2) for activated DL SCCs and from existing RRM measurement reports (e.g. Event A2) for deactivated DL SCCs.
Proposal 3a: RRM measurements can be configured for deactivated DL SCCs.
Proposal 4: RA failure on UL PCC triggers RRC connection re-establishment.
Proposal 5: Whether RA should be permitted on UL SCC should be rediscussed.

Proposal 6: If RA should be permitted on UL SCC, the use case and whether or not retries should be performed on other UL CCs after RA failure on a UL SCC should be clarified.
Proposal 7: Deactivation (if supported for UL SCC) / removal of UL SCC suffering poor link quality should be under eNB command. No autonomous UE deactivation (if supported for UL SCC) / removal of such UL SCC.
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