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1 Introduction
This contribution provides a report of the email discussion:
[87#22][LTE/DC] S-RLF and Reestablishment (Huawei)

=>
Intended outcome: Email discussion report
As an outcome, way forwards are proposed based on the majority views of participating companies.
2 Discussion
2.1 Additional cause of S-RLF
In addition to the following causes of S-RLF
· Physical layer problem on PSCell, 

· Random access failure, 

· reaching the maximum number of RLC retransmissions for an SCG or split bearer,
[2] suggested that HFN de-synchronization on SeNB should also trigger S-RLF, as UE would enter IDLE if it occurred on MeNB:

· In case of HFN de-synchronization in RRC_CONNECTED mode between the UE and eNB, the UE is pushed to IDLE [36.300].
Question 1: Shall HFN de-synchronization be a new trigger of S-RLF?
	Company 
	Shall HFN de-synchronization be a new trigger of S-RLF?

	
	Yes/No
	Remark

	ZTE
	
	We acknowledge that HFN desynchronization is kind of failure event, but have no strong opionion whether it should be reported by UE via S-RLF in timely manner. As S-RLF would interrupt all SCG data transfer, so S-RLF should be cautiously triggered. Couldn’t HFN desynchronization on SCG side be reported by other “tender means”?

	LG
	No
	As long as the detection of HFN de-synchronization is not specified, there is no need to add a new trigger for this.

	Kyocera
	No
	It is preferable to align with Rel-11. In current RLF, HFN de-synchronization is not a trigger of RLF and is not included in RLF reporting.

	CATT
	No
	We should follow the legacy UE behavior which does not consider HFN de-sync issue as RLF. New UE behaviors are not needed as HFN de-sync is very rare.

	Nokia Networks, Nokia Corporation
	Yes
	Note that this is a trigger at the UE side. 

The decision on HFN de-synchronization as S-RLF trigger should be harmonized with the treatment of HFN de-synchronization as RLF trigger for earlier releases.

As discussed in [2], the HFN descynhronization for SCG DRBs should be reacted to as soon as possible.

	IPCom
	No
	In the current specification HFN de-synchronization is not regarded as a trigger of RLF, and we are not convinced this should change.

	Huawei, HiSilicon
	No
	HFN de-sync is very rare, and it occurs in the problematic scenario where the configuration of existing RLF operation is not tight enough to timely catch the channel problem. As S-RLF detection can be configured more aggressively than in MCG, HFN de-sync should be even less of an issue in SeNB. Hence, no new trigger is needed for HFN de-sync, and UE can just follow legacy behavior for all bearers, including SCG bearer, if HFN de-sync ever happens.

	Ericsson
	No
	Network based solutions exist to detect HFN desynch, no UE based solution is necessary. Furthermore, it is unclear how/if a UE based detection mechanism of HFN desynch would look like. HFN desynch is not a problem specific to DC or the SCG, thus should not be considered here.

	Samsung
	No
	In legacy there is no UE behavior specified for HFN de-synchronization issue. In dual connectivity we would like to keep the legacy principle where HFN de-syn detection is left to eNB detection.

	ITRI
	Yes
	In this case, the UE doesn’t need to push to IDEL mode and instead to inform MeNB the HFN de-synchronisation of SeNB. Consequently, the MeNB may release the SeNB accordingly. Therefore, we support to treat HFN de-synchronization of SCG as a new trigger of S-RLF for simplification.

	ETRI
	No
	If we consider alignment with legacy UE behavior in RLF, there is no reason to introduce the new UE behavior. 

	Microsoft
	No
	We share opinion of LG.

	Fujitsu
	No
	Legacy Rel-11 behavior is preferable.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	No(see comment)
	HFN de-sync of SCG bearer should be handled the same way as MCG bearers.  There is no agreed mechanism today for MCG bearers but when and if introduced, it should be considered also for SCG bearers. 

	Qualcomm Incorporated
	
	We do not think the issue is specific to Dual Connectivity. If deemed necessary, we would like the handling of HFN de-synchronization to be discussed in more general context.

	NEC
	No
	This should be discussed only if we have conclusion for the non-DC case

	NTT DOCOMO
	No
	Unless the UE based solution for HFN de-sync is introduced in Rel-12, the RLF causes should be kept as agreed so far.

	MediaTek
	No
	HFN de-synchronization can be caused by two major reasons:

1.
PDCP SDUs are lost as many as to wrap around a PDCP SN space (i.e., for k-bit SN, 2k PDCP SDUs are continuously lost).

2.
An error occurs in a PDCP SN.

In the first case, the link quality may be poor and S-RLF should be declared. In the second case, however, is it still possible for the receiving-side PDCP entity to re-establish HFN synchronization without declaring S-RLF? We agree with ZTE that since a S-RLF interrupts all SCG data transfer, it should be triggered carefully.

	Potevio
	No 
	In the legacy specification HFN de-synchronization is not considered as a trigger of RLF, so there should be additional condition to add HFN de-synchronization in DC.

	Intel
	No
	We agree with LG. Handling of HFN de-sync in UE is considered as UE implementation. Therefore, it is not possible to specify the exact condition. 

	FiberHome
	No
	S-RLF is the UE behavior, while HFN de-synchronization indicates the issue between UE and eNB. Hence, the trigger cause is hardly clear if involve HFN de-synchronization. In addition, from the specific aspect, we would better to align with R11.

	Sharp
	No
	In Rel-11, HFN de-synchronization is not a trigger of RLF. Therefore an additional UE behavior is not needed, unless it happens frequently.


Summary:

19 out of 22 companies indicated “No” to Question 1. Therefore,

Proposal 1: HFN de-synchronization is not added as a new trigger of S-RLF.
2.2 S-RLF detection
2.2.1 Detection of physical layer problem
Currently, the timer T310 is started upon receiving N310 consecutive "out-of-sync" indications for the PCell from lower layers while neither T300, T301, T304 nor T311 is running. And the timer T310 is stopped upon receiving N311 consecutive “in synch” indications from PHY. T310, N310 and N311 are configured for UE in the IE RLF-TimersAndConstants.
It is agreed that “UE shall perform radio link monitoring on the special SCell (S-RLM) for the purpose of detecting L1 out-of-sync. S-RLM specification should reuse the current RLM specification as much as possible.”
Question 2: Shall the current mechanism be extended to SCG to detect physical layer problem on PSCell based on T310, N310, and N311 kind of timer and counters?
	Company 
	Shall the current mechanism be extended to SCG to detect physical layer problem on PSCell based on T310, N310, and N311 kind of timer and counters?

	
	Yes/No
	Remark

	ZTE 
	Yes
	Most straightforward.

	LG
	Yes
	

	Kyocera
	Yes
	This extension looks aligned to the agreement.

	CATT
	Yes
	

	Nokia Networks, Nokia Corporation
	Yes
	The current mechanism seems reasonable also for SeNB.

NOTE: The timers T300 and T301 have no relevance for S-RLM, since there SCG cannot exist when UE is establishing or re-establishing connection.

	IPCom
	Yes
	As the agreement suggests: “reuse the current RLM specification as much as possible”

	Huawei, HiSilicon
	Yes
	

	Ericsson
	Yes
	Yes, mechanism should be as close as possible to legacy. However, configuration of parameters (i.e. values of T310, N310, N311) should be different, as discussed in Question 4.

	Samsung
	Yes
	Follow legacy RLM principle used for PCell. 

	ITRI
	Yes
	The current mechanism is reused such that SeNB is able to configure its own T310, N310, and N311 for S-RLM.

	ETRI
	Yes
	Extension of current physical layer monitoring mechanism seems reasonable and straightforward. However it is necessary for S-RLM to configure different value from legacy RLM parameter. 

	Microsoft
	Yes
	

	Fujitsu
	Yes
	Alignment to current agreement

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	Yes
	Alignment where relevant.

	Qualcomm Incorporated
	Yes
	

	NEC
	Yes
	

	NTT DOCOMO
	Yes
	

	MediaTek
	Yes
	We don’t see any reason to use a different mechanism.

	Potevio
	Yes
	

	Intel
	Yes
	The existing mechanism can be extended. 

	FiberHome
	Yes
	

	Sharp
	Yes
	


Summary:

22 out of 22 companies answered “Yes” to Question 2. Therefore,

Proposal 2: Similarly to how RLM is performed on PCell, physical layer problem on PSCell can be detected based on T310, N310, and N311 kind of timer and counters.
If the answer of question 2 is yes, the next question is when the detection process is started? 
For SCG addition procedure, it should be reasonable that the detection process is started after RA on PSCell is successfully completed. Otherwise, there may be some additional issues, such as how to treat on-going RA, if physical layer problem is detected.
Question 3: Shall the detection of physical layer problem be started after RA on PSCell is successfully completed for SCG addition procedure?
	Company 
	Shall the detection of physical layer problem be started after RA on PSCell is successfully completed for SCG addition procedure?

	
	Yes/No
	Remark

	ZTE
	Yes
	The initial RA success with PScell means success of SCG addition procedure, and only after that success, the practical sense of S-RLM process can come into being.

	LG
	Yes
	After contention resolution is successfully completed.

	Kyocera
	Yes
	It is preferable that physical layer problem can be detected after RA procedure is finished from UE complexity perspective.

	CATT
	Yes
	It is unnecessary for UE to start RLM in the new added PSCell before RA success.

	Nokia Networks, Nokia Corporation
	No (before RA)
	The S-RLM should start immediately upon SCG configuration is complete, i.e. UE has applied the SCG configuration received in RRCConnectionReconfiguration-message. Otherwise, there is no trigger to detect whether the UE RA attempt to PSCell fails or not.

	IPCom
	Yes
	We agree with ZTE.

	Huawei, HiSilicon
	Yes
	The detection of physical layer problem, i.e., RLM, can be started after RA on PSCell is successfully completed. As for Nokia Networks/Nokia’s concern, RA problem is already a separate trigger of S-RLF. Hence, there is no need to make RLM overlap with RA during SCG addition, which makes things complicated, as we have to address issues like how to treat on-going RA, if physical layer problem is detected.

	Ericsson
	Yes for L1 detection 
	Our understanding is that this question aims only to the physical layer monitoring (S-RLM) part of the S-RLF detection. The PHY part should start after RA success on PScell. The RA-failure monitoring part of S-RLF however should start immediately as outlined by Nokia.

	Samsung
	No
	It should be started immediately after the SCG configuration is applied in order to take care of the PHY problems during RA itself.

	ITRI
	Yes
	The PSCell is activated upon RA is successfully and the detection of physical layer problem should be started afterward.

	ETRI
	Yes
	There is no need to perform monitoring of physical layer problem before RA success, since completion of RA on PSCell means success of SCG addition procedure.

	Microsoft
	Yes
	RA success on PSCell means SCG addition success. Radio link monitoring on PSCell should be done after that.

	Fujitsu
	Yes
	It makes sense to wait for RA to complete.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	No (before RA)
	SCG reconfiguration is considered successful before RA. The RRC reconfiguration Complete may have sent before the start of RA procedure. A message based on the reception of RRCConnectionReconfigurationComplete is also transmitted to the SeNB indicating the successful completion of RRC reconfiguration procedure. Therefore S-RLF should be started before RA.  


	Qualcomm Incorporated
	No
	It should be started when the physical layer starts to provide sync indications. It is not entirely clear why exact timing of S-RLM start has to be specified in RRC. Today nothing is defined for regular RLM in case of RRC connection establishment and handover.

	NEC
	No
	Both can work. To avoid the interaction between RA procedure in MAC layer and the RLM in PHY/RRC layer (which is not there now), we prefer to start immediately. 

	NTT DOCOMO
	Yes
	In the current mechanism, there is not such a case that the detection of PHY problem is performed before or during the RA procedure. This principle should be kept unless there is a significant drawback.

	MediaTek
	Yes
	The S-RLM should be started after successful SCG addition, which can be indicated by initial RA success with PSCell.

	Potevio
	Yes
	We think the SCG should not be considered successfully added until the random access is completed, and RLM should be started after the SCG addition succeeds. 

	Intel
	Yes 
	Considering RLM on PCell during handover, there is no specific UE behavior when the UE starts RLM. Similarly, we don’t need to define when the detection procedure is started. Neverthelss, the UE is able to monitor the downlink channel quality if the UE is synchronized to the PSCell after the SCG is added. 

	FiberHome
	Yes
	In our opinion, the physical layer problem lead s to RA failure, which is consider as RA failure triggering S-RLF. Hence, after RA on PSCell is successfully completed, S-RLM is started.

	Sharp
	Yes
	If the UE cannot initiate RA attempt to PSCell e.g. due to DL synchronization error, it is detectable by RA waiting time in SeNB, Measurement report and stuff (up to network implementation). Then it is enough that the radio link monitoring on PSCell should be started after RA is successfully completed.


Summary:

16 out of 22 companies answered “Yes” to Question 3. Therefore,

Proposal 3: The detection of physical layer problem (RLM) on PSCell is started after RA on PSCell is successfully completed for SCG addition procedure.
2.2.2 Configuration of RLF parameters per CG
The following parameters are relevant to RLF:
· T310, N310, N311;
· Maximum RLC retransmission number;
· Maximum preamble transmission number.
It may be better to allow these parameters to be configured differently between MCG and SCG. [7] noted that “an operator wanting to configure the most conservative RLM settings (e.g. T310=2s and N310=20) to avoid premature declaration of RLF and reestablishment, would not want that the same conservative settings are also applied to S-RLM, since the operator would want to detect S-RLF of the secondary radio link reliably but as soon as possible.”    
Question 4: Can it be agreed that RLF related parameters are configured independently per CG?

	Company 
	Can it be agreed that RLF related parameters are configured independently per CG?

	
	Yes/No
	Remark

	ZTE
	Yes
	More flexible for adapting different purposes.

	LG
	Yes
	More aggressive RLF parameters for SCG would be useful.

	Kyocera
	Yes
	As a baseline, each eNB should manage own radio resources. That is ,RLF related parameters should also managed per CG.

	CATT
	Yes
	Due to the different cell type, different usage and different RRM policy, the SeNB and the MeNB should be able to send independent configurations for S-RLF and M-RLF.

	Nokia Networks, Nokia Corporation
	Yes
	Each CG deciding on the RLM parameters fits the approach already taken that each eNB handles configuration of its own radio parameters.

	IPCom
	Yes
	Utilizing different RLF configurations for different CGs makes sense in our view.

	Huawei, HiSilicon
	Yes
	

	Ericsson
	Yes
	As explained above.

	Samsung
	Yes
	These are configurable parameters so operators have the choice to configure the P-RLM and S-RLM according to their requirements

	ITRI
	Yes
	It is better to allow each CG configuring its parameters.

	ETRI
	Yes
	Due to different characteristic of each CG(i.e. MCG and SCG), it is necessary to configure independent RLF parameters per CG.  

	Microsoft
	Yes
	More flexibility.

	Fujitsu
	Yes
	We agree that the general approach is that each eNB handles the required configuration.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	Yes
	SeNB should be able to configure its own values.  Once you have different timer instances, configuring different values is not complex.

	Qualcomm Incorporated
	Yes
	Could be useful to have separate parameter set for S-RLM. Additional complexity for the UE is very small as long as the current value ranges are used.

	NEC
	Yes
	It is align with the handling of other configurations

	NTT DOCOMO
	Yes
	

	MediaTek
	Yes
	Better flexibility with little overhead

	Potevio
	Yes
	Each eNB configures the parameters on its own. 

	Intel
	Yes
	The parameters can be chosen differently considering the different impact. 

	FiberHome
	Yes
	

	Sharp
	Yes
	Different CGs can provide different configurations.


Summary:

22 out of 22 companies answered “Yes” to Question 4. Therefore,

Proposal 4: The following RLF parameters are configured independently per CG:
· T310, N310, N311;
· Maximum RLC retransmission number;
· Maximum preamble transmission number.
2.3 Specification of UE behavior upon S-RLF
The following UE behaviors are agreed upon S-RLF:
-
UE shall suspend UL transmissions to SCG upon S-RLF;
-
UE is not required to monitor the PDCCH for the SCG upon detecting S-RLF;
-
The UE does not resume the connection to the SCG autonomously, i.e., it is up to the MeNB;
-
Following S-RLF, there is no trigger for the UE to resume uplink transmission other than E-UTRAN performing an “SCG Change” procedure;
-
do not introduce UE autonomous actions (activation/deactivation), i.e. S-RLF shall not autonomously change the cell status.
Before discussing how to implement/specify them, we would like to make some clarification on the above agreements. 
Currently RAN2 agreed that “do not introduce UE autonomous actions (activation/deactivation), i.e. S-RLF shall not autonomously change the cell status.” In our understanding, cell status includes activation, deactivation and de-configuration/release. If the understanding is correct, it means that the UE cannot autonomously release SCG cells upon S-RLF. First, we’d like to check if companies have the same understanding. 

Question 5: Can it be confirmed that S-RLF shall not autonomously change the SCG SCell status as activated/deactivated/configured?
	Company 
	Can it be confirmed that S-RLF shall not autonomously change the SCG SCell status as activated/deactivated/configured?

	
	Yes/No
	Remark

	ZTE
	Yes
	We share above view.

	LG
	Yes
	

	Kyocera
	Yes
	We have the same view. 

	CATT
	Yes
	This is the same as the RAN2 agreement for activation/deactivation for the RRM measurement discussion. No extra UE behavior is needed.

	Nokia Networks, Nokia Corporation
	Yes
	We agree that the intent of the earlier agreement is that the UE shall just treat the cells according to the same configuration/activation status as before the S-RLF.

	IPCom
	Yes
	

	Huawei, HiSilicon
	Yes
	As it is already agreed that SCG SCell status is not changed autonomously during S-RLF for measurement, UE behavior should be consistent for other functionalities, too.

	Ericsson
	Yes
	We have the same understanding.

	Samsung
	Yes
	RAN2 already agreed not to have any UE autonomous action. From UE perspective the SCG remains configured since the UE keeps performing measurements on the SCG cells whereas it follows the above mentioned actions upon detecting S-RLF

	ITRI
	Yes
	No UE autonomous behavior is necessary. The UE shall wait for MeNB or SeNB to reconfigure.

	ETRI
	Yes
	We have the same view.

	Microsoft
	Yes
	SCG SCell status is maintained by network.

	Fujitsu
	Yes
	

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	Yes
	

	Qualcomm Incorporated
	Yes
	

	NEC
	Yes
	

	NTT DOCOMO
	Yes for PSCell
	We have the same understanding on PSCell. Given that the current UE behavior for CA upon RLF is such that the SCells are released if configured, could it be considered for S-RLF to reuse the current principle?

	MediaTek
	Yes
	RAN2 already agreed not to have any UE autonomous behaviours.

	Potevio
	Yes
	

	Intel
	Yes
	

	FiberHome
	Yes
	

	Sharp
	Yes
	


Summary:

22 out of 22 companies answered “Yes” to Question 5. Therefore,

Proposal 5: Upon S-RLF, UE does not autonomously change the SCG SCell status (activated/deactivated/configured). 
In addition, it is not very clear if the agreement of “Following S-RLF, there is no trigger for the UE to resume uplink transmission other than E-UTRAN performing an “SCG Change” procedure” also resolves the issue of whether or not UE can autonomously switch UL transmission direction of a split bearer at S-RLF when UL PDCP data transmission is originally configured to SeNB.
[1] noted that RLC and MAC entities would not be properly configured on MeNB side for the transmission of UL PDCP data, if the transmission of UL PDCP data is configured on SeNB. For example, the logic channel at MeNB of the split bearer may be put into a logical channel group for BSR operation appropriate for RLC status report, but not for UL PDCP data. Similarly, LCP operation may be configured with prioritisedBitRate and bucketSizeDuration only suitable for RLC status report. Hence, MeNB anyway has to update its RLC/MAC configurations, if MeNB is to schedule the transmission of UL PDCP data. 

Question 6: Can it be agreed that the UE shall not autonomously change UL transmission direction to MeNB upon S-RLF?

	Company 
	Can it be agreed that the UE shall not autonomously change UL transmission direction to MeNB upon S-RLF?

	
	Yes/No
	Remark

	ZTE
	Yes
	We see little gain but more complexity and side-effects, e.g. reconfiguration ping-pong for such UE automous behavior.

	LG
	Yes
	

	Kyocera
	Yes
	UE should wait for RRCConnectionReconfiguration in order to avoid unnecessary complexity.

	CATT
	Yes
	The autonomous change of UL transmission direction would impact the performance of other UEs at MeNB. And the network has to send more configurations to the UE for the autonomous UL transmission for the exceptional S-RLF case.

	Nokia Networks, Nokia Corporation
	Yes
	This is essentially the same case as before, and an unfortunate consequence of not having UL bearer split possible.

	IPCom
	Yes
	The UE should wait for a new RRCConnectionReconfiguration.

	Huawei, HiSilicon
	Yes
	

	Ericsson
	Yes
	We share ZTE’s concern.

	Samsung
	Yes
	RAN2 already agreed not to have any UE autonomous action.

	ITRI
	Yes
	No UE autonomous behavior is necessary. The UE shall wait for MeNB to reconfigure.

	ETRI
	Yes
	The UE should wait for a RRC Connection Reconfiguration by network in order to minimize complexity.

	Microsoft
	Yes
	

	Fujitsu
	Yes
	

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	Yes
	Any such change should only be under network configuration.

	Qualcomm Incorporated
	Yes
	

	NEC
	Yes
	

	NTT DOCOMO
	Yes
	UL PDCP data path should be managed by the eNB.

	MediaTek
	Yes
	

	Potevio
	Yes
	

	Intel
	Yes 
	

	FiberHome
	Yes
	

	Sharp
	Yes
	


Summary:

22 out of 22 companies answered “Yes” to Question 6. Therefore,

Proposal 6: UE shall not autonomously change UL transmission direction to MeNB upon S-RLF. 
As discussed in [1] [3] [7] [10] [11], in the current RRC re-establishment, the UE will suspend DRB and reset MAC. By MAC reset, the UE flushes soft buffer for all DL HARQ processes, clears triggered SR/BSR/PHR, and stops ongoing RACH procedure. Furthermore, the UE also has all timers expired, which results in the release of PUCCH and SRS due to the expiration of timeAlignmentTimer. Therefore, stopping UL transmissions on SCG can be accomplished similarly by suspending SCG bearers and SCG branch of split bearer and resetting SCG-MAC. 
Alternatively, it is proposed in [4] to just state that the “UE stops all uplink transmission on SCG after SCG-RLF”, without specifying how to handle L2 entities.
Question 7: What wording should be used to capture the UE behavior in the specification?

· Option 1: Similarly to current reestablishment, to explicitly specify L2 behavior as “UE shall suspend SCG bearer and SCG branch of split bearer, and reset SCG-MAC upon S-RLF”;
· Option 2: to state that UE stops all uplink transmission on SCG after SCG-RLF, without specifying how to handle L2 entities.

	Company 
	Which option should be adopted to capture UE behavior upon S-RLF?

	
	Option
	Remark

	ZTE
	Option 3
	“suspends SCG bearer and SCG branch of split bearer” does not mean UE would stop transmitting SRS etc. Maybe new Option 3 is more accurate:” UE stops all uplink transmission on SCG, suspends SCG bearer and SCG branch of split bearer, and resets SCG-MAC after SCG-RLF.”

	LG
	Option 2
	

	Kyocera
	Option 3
	In order to reuse current UE RLM, RLF behavior as much as possible, to specify L2 behavior is preferred. 

But we are concerned that resetting the S-MAC alone can really stop all UL transmission, since monitoring PDCCH is not restricted in current agreement (it is just stated “is not required to monitor”); Therefore, it is still possible that SCG cell provides DL assignment and UE tries to send UL transmission for HARQ A/N.

We almost agree that rest S-MAC can stop UL transmission since timeAlignmentTimer will be stopped. However, timeAlignmentTimer cannot stop RA procedure in the current spec.

If it is agreeable that we can further agree that “UE shall not monitor PDCCH upon S-RLF detection.” Then we would be fine with option 1.

	CATT
	Option 1
	Like the convention for the legacy reestablishment procedure, the UE behaviors for each layer needs to be clarified

	Nokia Networks, Nokia Corporation
	Option 1
	This question is related to the e-mail discussion [87#24].

Since either SCG release or SCG change is (eventually) required after S-RLF, resetting SCG-MAC already at S-RLF should have no big impacts to the UE.

	IPCom
	Option 1
	Having a clear statement about the expected UE behaviour for each layer is desirable.

	Huawei, HiSilicon
	Option 1
	We should try to be consistent with existing specification whenever possible. It is not good practice to specify multiple ways of doing similar tasks.

	Ericsson
	Option 1
	Option 1 is a clean solution and as close as possible to legacy reestablishment behavior. SRS are stopped as well, due to timeAlignmentTimer expiry which is triggered at MAC reset. Furthermore, in order to re-configure L2 in a later step (reestablish and resume), it is necessary to suspend before. 

	Samsung
	Option2
	We think that Option 2 is simplest from specification point of view.

	ITRI
	Option 1
	Agree with Ericsson.

	ETRI
	Option 1
	On S-RLF, UE behavior for each layer needs to be stated for consistent with description of legacy specification.

	Microsoft
	Option 1
	

	Fujitsu
	Option 1
	It is better to explicitly specify L2 UE behavior.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	Option 1
	MAC reset triggers TAT to expire which triggers stopping of SRS

	Qualcomm Incorporated
	Option 2
	Option 1 does not seem to be absolutely necessary. In general, we see the design principle of S-RLM/RLF so far is to minimize the UE autonomous behavior, and rely on network configuration after S-RLF reporting as much as possible.

	NEC
	Option 1
	On top of all behaviors in option1, additionally, we are also ok to state that UE stops all uplink transmission on SCG after SCG-RLF explicitly to make it clearer. It may need to clarify whether PDCCH order can trigger RA procedure on SCG after SCG-RLF.

	NTT DOCOMO
	Option 1
	The existing behavior should be reused.

	MediaTek
	Option 1
	It’s better to specify UE behavior explicitly. We may need to confirm that the actions listed in Option 1 do stop UL transmission completely. For example, we think that MAC reset expires TAT and consequently stops SRS.

	Potevio
	Opteion 1
	Don’t understand why option 2 doesn’t specify how to handle L2 entities. 

	Intel
	Option 1
	Given that PCell change is supported with SCG change, there is no benefit of a new procedure i.e. option 2 because the MeNB eventually performs SCG change procedure involving MAC reset. 

	FiberHome
	Option 1
	According to current 36.321, MAC reset triggers stopping ongoing RACH procedure.

	Sharp
	Option 3
	It is preferable to specify the S-RLF related actions for each layer due to a stable UE behavior. Currently the UE can monitor PDCCH after MAC reset, so RA on PSCell may be triggered when SeNB send PDCCH order. Therefore it is noted that RA shall also be stopped after S-RLF detection.


Summary:

16 out of 22 companies select “Option 1” to Question 7. Therefore,

Proposal 7: Similarly to current reestablishment, L2 behavior is explicitly specified for UE as “UE shall suspend SCG bearer and SCG branch of split bearer, and reset SCG-MAC upon S-RLF”.
[3] [7] discussed how to capture the agreement of “UE is not required to monitor the PDCCH for the SCG upon detecting S-RLF”:
· Option 1: Leave it as UE implementation;
· Option 2: Explicitly specify RRC or MAC layer to instruct PHY layer to stop PDCCH monitoring in specification.
Question 8: Which option should be adopted for stopping PDCCH monitoring on SCG? 
	Company 
	Which option should be adopted for stopping PDCCH monitoring on SCG?

	
	Option
	Remark

	ZTE
	1
	Opt1 is sufficient

	LG
	Option 2
	Regarding Question 7 and 8, a generic text can be specified in RRC as follows,
· For SCG bearer and SCG branch of Split bearer, the UE shall stop all uplink transmissions and downlink receptions at S-RLF.

	Kyocera
	2
	If Option 1 from Question 7 is desirable (i.e., rely on resetting S-MAC), then it is essential that Option 2 be adopted to prevent the UE from any UL transmissions (as commented in Question 7).  Leaving it to UE implementation is too conservative.

	CATT
	Option 1
	The UE could still monitor the PDCCH for the MBMS reception.

	Nokia Networks, Nokia Corporation
	Option 1 (see comments)
	We are fine to leave this up to UE implementation, with the understanding that even if the UE monitors PDCCH, it shall NOT act on the received PDCCH, e.g. to send UL since the uplink transmissions have been stopped.

	IPCom
	2
	We would like to see a general statement along the following lines in the specification (similar to LG proposal):

“Upon detection of S-RLF
a)  the UE shall stop all UL transmissions towards all cells of the SCG; and
b)  the UE is not required to monitor the PDCCH for the SCG anymore.”

	Huawei, HiSilicon
	Option 1
	After S-RLF is detected, UE should understand that UL transmission is not resumed to the SeNB until receiving a RRC reconfiguration with SCG change message (see question 11).

	Ericsson
	Option 1
	There is no need to explicitly forbid the UE to stop monitoring SCG PDCCH. It is anyway not allowed to reply with UL transmissions on SCG. Thus the behavior can be left to UE implementation.

	Samsung
	Option 1
	Even if the UE monitors PDCCH, it cannot act on sending any UL if Option 2 is decided for Question 7.

	ITRI
	1
	Option 1 is sufficient.

	ETRI
	Option 1
	

	Microsoft
	Option 1
	

	Fujitsu
	Option 1
	Although not required, it should still be up to UE implementation as to whether the UE continues to monitor PDCCH for the SCG.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	2 or 1 (see comments)
	No strong opinion, Even if the ue monitors PDCCH, there is no much the UE can do as UL transmission is stopped, so Option1 is fine too.

	Qualcomm Incorporated
	
	Today 36.133 specifies when the UL transmission shall be stopped in case of RLF. The same should apply to PDCCH monitoring, it is not necessary for RRC or MAC specification to capture PHY behavior.

	NEC
	Option 1
	Option1 is sufficient.

	NTT DOCOMO
	Option 1
	Agree on Nokia’s comment.

	MediaTek
	Option 1
	Just leave it as UE implementation.

	Potevio
	Option 2
	Explicity addressed text would avoid ambiguity, the above text proposal of companies are OK for us. 

	Intel
	Option 2
	Although MAC is reset and UL operation of PDCP is suspended, the UE may resume uplink transmission if the SeNB sends TA MAC CE. This case may be rare, but in order to avoid future confusion, it may be better to explicitly specify to stop PDCCH monitoring upon S-RLF. 

	FiberHome
	Option 1
	Option 1 is sufficient.

	Sharp
	Option 1
	It seems to be a current UE behavior.


Summary:

To Question 8, 15 companies prefer “Option 1”, 5 prefer “Option 2”. 1 company points out that it can be specified in 36.133. Therefore,

Proposal 8: There is no need to capture “UE is not required to monitor the PDCCH for the SCG upon detecting S-RLF” in RAN2 specification.
2.4 Additional information in S-RLF report
As discussed in [1] [7] [9] [10] [12], measurement results can be useful information for MeNB to decide how to handle S-RLF. 

Question 9: Can measurement results be included in S-RLF report? 

	Company 
	Can measurement results be included in S-RLF report?

	
	Yes/No
	Remark

	ZTE
	Yes
	

	LG
	Yes
	

	Kyocera
	Yes
	MeNB has to decide whether to resume or release SCG upon S-RLF report. In order for the MeNB to make the proper decision, the latest measurement result from the SCG should be provided to the MeNB.

	CATT
	Yes
	The usage is to help MeNB to select the appropriate SeNB or PSCell as soon as possible. As the SCG RLF is mostly caused by improper RRM configuration, the MeNB could have no RRM measurement results before receiving the S-RLF indication, and the MeNB could wait for a long time for the up-to-date RRM measurement results after receiving the S-RLF indication.

	Nokia Networks, Nokia Corporation
	Yes
	The S-RLF report is similar to RLF report, and can be used for similar purposes. Hence, having the UE radio measurements can help pinpoint the source of the problem.

	IPCom
	Yes
	This is surely useful information for the MeNB.

	Huawei, HiSilicon
	Yes
	This helps MeNB decide whether to use SCG release, SCG change to another SeNB, or SCG change to the same SeNB to handle S-RLF.

	Ericsson
	No
	We do not see a strong need to include the measurement results. Instead, S-RLF should be regarded as a critical message, thus should be kept as small as possible. Moreover, RRM measurement information can anyway be made anyway available by legacy measurement reporting.

	Samsung
	Yes
	It can be helpful to provide the latest measurement results.

	ITRI
	Yes
	The latest measurement results are useful for the MeNB to make the decision, i.e., releasing SeNB or changing PSCell.

	ETRI
	Yes
	The measurement results are useful information for the MeNB to decide the appropriate procedure to recover the S-RLF. And since the information is also included in legacy RLF reporting, it is reasonable to transmit measurement results to MeNB for consistent with legacy behavior.

	Microsoft
	No
	MeNB can collect measurement results in legacy ways.

	Fujitsu
	Yes
	

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	Yes
	Should be included as it is a similar use as current reporting.

	Qualcomm Incorporated
	No
	We should separate RLM function and measurement function as they are today. The eNB should have configured necessary measurement event(s) for PSCell management and there is no need to duplicate the function in S-RLF report.

	NEC
	Yes
	

	NTT DOCOMO
	Yes
	Agree that the measurement results if available could be used for the SCG management upon S-RLF.

	MediaTek
	Yes
	

	Potevio
	Yes
	

	Intel
	Yes
	We think measurement results reporting is beneficial for MeNB to reconfigure SCG. 

	FiberHome
	Yes
	

	Sharp
	Yes
	


Summary:

19 out of 22 companies answered “Yes” to Question 9. Therefore,

Proposal 9: Measurement results can be included in S-RLF report.

If the answer to the question 9 is yes, the following measurement results are suggested in [1] [7] [9] [10] [12]:
· Option 1: measurement results of all SCG serving cells;
· Option 2: measurement result for the PSCell;
· Option 3: measurement results of PCell and all SCells (including SeNB SCells);
· Option 4: measurement results of neighbor cells;
In current RLF-Report, measResultLastServCell and measResultNeighCells are included. Considering S-RLF is only relevant to SeNB, the following option 5 may also be considered.
· Option 5: measurement results of all SCG serving cells + neighbor cells on each frequency for which measurement information was available, in order of decreasing RSRP

Question 10: If the answer to the question 9 is yes, what measurement results should be included in S-RLF report?
	Company 
	If the answer to the question 9 is yes, what measurement results should be included in S-RLF report?

	
	Option
	Remark

	ZTE
	5
	The associated RRM measurement results for S-RLF report should involve SCG side only, and their main usage is to help modify/change SCG cells instead of MCG cells. This can avoid some duplication report related to MCG side.

	LG
	Option 5
	Not useful to restrict RRM measurements of only SCG side. It would be better to include all available measurements for following SCG management

	Kyocera
	1 or 5
	Main motivation to include the latest measurement result in S-RLF report is for decision whether to resume or to release SCG.

From this perspective, result of all SCG serving cell is needed. 

	CATT
	Option 3+4
	To simplify the UE implementation, we think that the UE can just report all the measurement results of all serving cells and neighboring cells in the SCG RLF report.

	Nokia Networks, Nokia Corporation
	Option 3 or 5
	The serving cell measurement results could be sufficient, but option 5 could also be agreeable to us.

	IPCom
	1 or 5
	“measurement results of all SCG serving cells” are most important; “neighbor cells on each frequency for which measurement information was available” is nice to have.

	Huawei, HiSilicon
	Option 5
	This provides information needed for MeNB to choose from all possible actions – SCG release, SCG change to another SeNB, or SCG change to the same SeNB.

	Samsung
	Option 3 or Option 5
	This includes PSCell and all configured SCG SCells regardless of whether they are activated or de-activated. Providing neighbor results along with all SCG cells results can be beneficial as well.

	ITRI
	5
	SCG change may be required upon S-RLF and measurement results of all SCG serving cells together with measurement results of neighbor cells on each frequency would be useful.

	ETRI
	Option1 or 5
	Basically “measurement results of all SCG serving cells” is mandatory and “neighbor cells on each frequency” is optional.

	Fujitsu
	Option 3 or 5
	There seems no reason to restrict reporting of the measurement results.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	5
	 

	NEC
	Option 1 or 5
	It is essential to get the measurement result of all SCG serving cell, the neighbor cell information may also be helpful for reconfiguration.

	NTT DOCOMO
	Option 5
	The reported measurement results should be limited to the corresponding purpose, i.e., SCG management. No need to report the measurement result on PCell.

	MediaTek
	Option 5
	It is straightforward to create a S-RLF report which includes the measurement results of all (SCG) serving cells + neighbor cells. These results are useful for MeNB to make decision on SCG change/modification.

	Potevio
	Option 5
	

	Intel
	Option 5
	SCG serving cells and neighbouring cells results will be useful for the MeNB to change SCG. 

	FiberHome
	Option 5
	

	Sharp
	5
	Option 5 can help to select appropriate actions after receiving S-RLF report.


Summary:

To Question 10, among 19 companies who answered yes to Question 9, 18 companies can accept Option 5. The next most acceptable choices are Option 1 (by 4 companies) and Option 3 (by 4 companies). Therefore,

Proposal 10: S-RLF report can include measurement results of all SCG serving cells + neighbor cells on each frequency for which measurement information was available, in order of decreasing RSRP.

2.5 Resuming transmission and reception on SCG
2.5.1 When the UE should resume transmission and reception on SCG after S-RLF?
In current RRC reestablishment, the UE resumes all DRBs that are suspended when receiving the first RRC Connection Reconfiguration after successful re-establishment. [4] noted, however, that “It does not seem possible for the UE to resume transmission upon receiving any reconfiguration following successful transmission of the failure report, as it may be a message the MeNB generated before receiving the failure report (i.e. some collision).” Since it is agreed that “following S-RLF, there is no trigger for the UE to resume uplink transmission other than E-UTRAN performing an “SCG Change” procedure”, it is reasonable for UE to resume transmission and reception on an SCG when receiving an RRC reconfiguration message with SCG change.
Question 11: Can it be agreed that the UE resumes transmission and reception on SCG when receiving an RRC reconfiguration message with SCG change? 

	Company 
	Can it be agreed that the UE resumes transmission and reception on SCG when receiving an RRC reconfiguration message with SCG change?

	
	Yes/No
	Remark

	ZTE
	Yes
	

	LG
	Yes
	

	Kyocera
	Yes
	This behavior is aligned with the agreements.

	CATT
	Yes
	

	Nokia Networks, Nokia Corporation
	Yes
	From UE viewpoint, SCG change simply changes the SCG and that’s why S-RLM restarts. No additional UE behavior is needed.

	IPCom
	Yes
	The UE shall resume transmission and reception on SCG only if “SCG Change” is indicated by the RRC reconfiguration message.

	Huawei, HiSilicon
	Yes
	

	Ericsson
	Yes
	

	Samsung
	Yes
	

	ITRI
	Yes
	

	ETRI
	Yes
	

	Microsoft
	Yes
	

	Fujitsu
	Yes
	

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	Yes
	

	Qualcomm Incorporated
	Yes
	

	NEC
	Yes
	

	NTT DOCOMO
	Yes
	

	MediaTek
	Yes
	

	Potevio
	Yes 
	

	Intel
	Yes
	Since PSCell change is also enabled with SCG change, it is reasonable to resume based on RRC reconfiguration message with SCG change. 

	FiberHome
	Yes
	

	Sharp
	Yes
	


Summary:

22 out of 22 companies answered “Yes” to Question 11. Therefore,

Proposal 11: The UE resumes transmission and reception on SCG when receiving an RRC reconfiguration message with SCG change.

2.5.2 Does MeNB need to notify S-RLF to the SeNB after receiving S-RLF report?
[3] [6] [8] discussed if MeNB needs to notify S-RLF to the SeNB after receiving S-RLF report.
Question 12: Shall MeNB send S-RLF indication to the SeNB after receiving S-RLF report from UE?

	Company 
	Shall MeNB send S-RLF indication to the SeNB after receiving S-RLF report from UE?

	
	Yes/No
	Remark

	ZTE
	Yes
	S-RLF indication to SeNB is essential for improving SeNB behavior during S-RLF recovery phase.

	LG
	Yes
	Useful to prevent unnecessary SeNB operation towards the UE.

	Kyocera
	Yes
	And we prefer MeNB forwards the cause of S-RLF to SeNB. The information whether the cause of S-RLF is due to RACH or RLM failure can assist the SeNB to configure SCG in case of resuming.

	CATT
	Yes
	As there is no way for the MeNB to change the PSCell, the S-RLF indication can help the SeNB to choose a proper PSCell or a proper configuration for the PSCell.

	Nokia Networks, Nokia Corporation
	No
	The actual action that is triggered (SCG change, SCG release) can include the reason. As per current decisions, SCG change is needed to resume the operation.

	IPCom
	Yes
	SeNB operation may benefit from these pieces of information.

	Huawei, HiSilicon
	Yes
	Though SCG change can be triggered by MeNB to resume the transmission on SeNB, it is SeNB to generate the radio resource configuration in the SCG configuration. Hence, SeNB may want to take into account the fact that this SCG change is triggered by an S-RLF.

	Ericsson
	No
	Action can be decided by MeNB and MeNB can trigger SCG modification or release request. However, similar to Huawei, we assume that the SeNB needs to know when to include RRC container triggering SCG Change in the UE. Some indication maybe introduced for this. 

	Samsung
	Leave it to RAN3.
	Should be left to RAN3. For example, the MeNB can initiate the corrective action of SCG Change or SCG Release which may include the cause.

	ITRI
	Yes
	Agree with ZTE and the measurement results as introduced in Question 9 can be included in S-RLF indication.

	ETRI
	Yes
	In order to identify the reason of SCG change requested by MeNB, notification of S-RLF to SeNB is required.

	Microsoft
	
	No strong view, but doesn’t the following SCG change procedure achieve this purpose?

	Fujitsu
	Yes
	But, as Nokia Networks point out this information may be included as part of SCG change, SCG release.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	Yes

	Explicit notification is not essential but since some signaling is needed anyway for the reconfiguration, it might be useful to inform SeNB anyway.



	Qualcomm Incorporated
	No strong view
	Assuming MeNB needs to anyway take an immediate action, i.e. SCG Change, it is not clear how much gain such S-RLF indication would provide.

	NEC
	Yes
	It is useful information for SeNB 

	NTT DOCOMO
	No
	Agree with Nokia.

	MediaTek
	Yes
	S-RLF indication to SeNB is necessary so that it can stop scheduling radio resource to the UE and wait for further indications from MeNB.

	Potevio
	Yes 
	The S-RLF indication to SeNB helps the SeNB to collect related statistics so as to reconfigure the SCG more accurately, however we in a way agree with Samsung that this should be in the RAN3 decision, and maybe included in other message. 

	Intel
	Yes
	It may be useful information to SeNB why S-RLF occurs. 

	FiberHome
	Leave it to RAN3.
	Agree with Samsung. The S-RLF report can be included in SCG change request which is initiated by MeNB.

	Sharp
	Yes
	This indication needs to decide an appropriate configuration at the SeNB in case of S-RLF recovery.


Summary:

15 out of 22 companies answered “Yes” to Question 12. 5 companies, who didn’t answered “Yes”, also think it can be left to RAN3 to provide the indication/cause when MeNB triggers SCG change procedure. Therefore,

Proposal 12: S-RLF indication can be provided to the SeNB when MeNB triggers SCG change procedure after receiving S-RLF report from UE. It is up to RAN3 to define the exact indication/cause value.
2.6 SeNB actions upon detecting SeNB failure
SeNB may also detect the failure of SeNB SCells [9]. It is proposed that it is up to SeNB implementation how to act when potential SeNB failure is detected. That is, “The SeNB could indicate complete deletion of SeNB, deletion of a failed SCell or even nothing at all.” That means, there is no need for the SeNB to explicitly notify S-RLF to the MeNB.
Question 13: Shall SeNB notify S-RLF to the MeNB upon detecting SeNB failure?
	Company 
	Shall SeNB notify S-RLF to the MeNB upon detecting SeNB failure?

	
	Yes/No
	Remark

	ZTE
	No
	SeNB may recover itself from minor local failures via implementation means or trigger “SCG Modifiation required” message... We assume SeNB’s severe failures may anyway lead to UE detectable S-RLF after a while at the end.

	LG
	No
	Given that in problematic case S-RLF report will be anyway triggered, this feature is not essential. Furthermore, as long as the criteria for S-RLF detection at SeNB side is purely SeNB implementation specific, MeNB may not trust S-RLF indication sent by SeNB.

	Kyocera
	No
	S-RLF report is provided by UE to MeNB, Reporting SeNB failure to MeNB is not necessary. 

	CATT
	Yes
	RAN2 should not exclude the indication from SeNB to MeNB for S-RLF. While the SeNB detects the SCG RLF, the SeNB should inform the MeNB to improve the mobility parameters set for the SeNB. For example, the releaseCause in the SeNB-triggered SCG release message should reflect the SCG-RLF.

	Nokia Networks, Nokia Corporation
	No
	The SeNB can trigger either SCG modification or SCG delete, and should include a cause-value to the MeNB at the time. Hence, the question is only which cause values should be allowed for e.g. SCG release initiated by SeNB.

	IPCom
	No
	We don’t see a need to enable this kind of reporting mechanism from SeNB to MeNB.

	Huawei, HiSilicon
	No
	S-RLF is caused by configuration and channel condition solely controlled by SeNB. And SeNB is able to trigger SCG release, SCG modification, and SCG change. Hence, there is no need to defer the decision to MeNB.

	Ericsson
	No
	Covered by “SCG Modification required” already.

	Samsung
	Leave it to RAN3.
	Should be left to RAN3. The MeNB may come to know about it from UE. Alternatively, the SeNB may trigger modification procedure which may contain the cause value.

	ITEI
	No
	We would like to know what is SeNB failure first. Moreover, SeNB could initiate SCell/SCG release by itself. It is unnecessary to notify S-RLF to MeNB.

	ETRI
	No
	On detection of S-RLF on SeNB, SeNB could initiate recovery process such as SCG release, SCG change, or SCG modification. Thus, notification of S-RLF to MeNB is not necessary. 

	Microsoft
	No
	Can rely on S-RLF report and MeNB’s decision.

	Fujitsu
	No
	This reporting can also be included as part of SCG modification or SCG delete, but there is no need for the SeNB to explicitly notify S-RLF to the MeNB.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	 No
	SeNB can take the action to trigger, release of SCG, change of SCG or SeNB modification. the SeNB can take the decision and doesn’t need to forward the MeNB of the SeNB failure detection. At least SCG release trigger cannot be rejected by the MeNB.

	Qualcomm Incorporated
	No
	RLF detection at eNB is implementation dependent and so it would not make much sense to define an inter-eNB indication.

	NEC
	Yes
	In this case SeNB will initiate SeNB release or SeNB modification, at the same time SCG-RLF could be sent to MeNB as a Cause-value which is useful for MeNB DC RRM

	NTT DOCOMO
	No
	The SeNB can also trigger the SCG change/release by detecting the failure on its own.

	MediaTek
	No
	SeNB can deal with S-RLF by triggering SCG release, SCG modification, and SCG change, no need to bother MeNB.

	Potevio
	No
	Since the UE report S-RLF to MeNB, why the SeNB report SeNB again? Only if there is something different. 

	Intel
	No
	We are ok to leave it to SeNB implementation. 

	FiberHome
	Leave it to RAN3.
	Should be specified by RAN3. The S-RLF cause can be included in SCG Modification required which is initiated by SeNB.

	Sharp
	No
	It is up to SeNB implementation whether to reconfigure or release


Summary:

18 out of 22 companies answered “No” to Question 13. Therefore,

Proposal 13: There is no need to provide means for SeNB to notify S-RLF to the MeNB upon detecting SeNB failure.
2.7 Dual connectivity management during RRC reestablishment 
2.7.1 SCG/Split bearer handling during RRC re-establishment
In current RRC reestablishment procedure, the DRBs are not released but suspended as follows:

· stop timer T310, if running;

· start timer T311;

· suspend all RBs except SRB0;

· reset MAC;

· release the SCell(s), if configured.

This is because when a DRB is released, NAS is informed and the corresponding EPS bearer is also released.
At high level, SCG configuration consists of:

· Part related to EPS bearers, such as EPS bearer ID;

· Part related to SCG/Split bearer, such as SCG PDCP (for SCG bearer), RLC and logical channel configuration;
· Part related to SCG SCells, such as SCell identities, and MAC and PHY configuration.
[16] noted that “At very least EPS bearer should not be released during re-establishment for DC.” In [13], it is proposed that during UE re-establishment, the SCG PDCP and RLC entities should be kept and suspended, and MAC reset.
Question 14: How much of SCG configuration, if any, should be kept during RRC re-establishment?

	Company 
	How much of SCG configuration, if any, should be kept during RRC re-establishment?

	
	SCG configuration
	Remark

	ZTE
	As much as possible
	As SCG configuration is mostly independent from MCG configuration. For all SCG configuration listed above, they should be kept during RRC re-establishment until being explicitly released. However, we have some concern that SCG configuration misalignment between NW and UE may occur if not properly done.,

	LG
	All SCG configuration.
	All SCG configuration should be kept unless explicitly signaled.

	Kyocera
	
	We agree with ZTE that all SCG configuration for the SCG should be kept during RRC re-establishment.  In our view, SeNB does not need to be released autonomously by the UE during the re-establishment procedure.  If needed, the SCG can be released as part of the first reconfiguration message after the re-establishment.

	CATT
	EPS bearers and SCG/Split bearer
	Keeping the configuration of SCG EPS bearer, SCG/Split bearer can help the resumption of subsequent data transmission at SCG and avoid impacts on the CN. All SCG SCells and PScell can be released like the legacy reestablishment.

	Nokia Networks, Nokia Corporation
	At least EPS bearer ids for SCG bearers
	First, the answer to this question heavily depend on the discussion in e-mail discussion [87#21]. We are not sure this can be concluded before the conclusion of that discussion.

This is an unfortunate consequence of not adopting a single DRB list – there is a need to specify how UE should merge the MCG and SCG DRB lists. One way is that the split bearer configuration is dropped and the SCG bearer configuration is merged to the MCG bearer configuration. However, it is unclear if this is sufficient.

We prefer not to optimize this case – the UE behavior should be as close to Rel-8 as possible.

	IPCom
	as much as possible
	At least the SeNB needs to remember the EPS bearer IDs for SCG bearers.

	Huawei, HiSilcon
	All SCG configuration
	As long as UE behavior is clear (see question 7), there is no need for UE to take autonomous action to release any radio context.

	Ericsson
	At least EPS, SCG PDCP, RLC parts
	EPS, and SCG PDCP and RLC configuration can be kept to allow later reestablishment. We don’t see a need however to keep MAC/PHY configuration (however no strong view). 

	Samsung
	Entire DRB configuration
	The re-establishment should be like legacy Rel 8 procedure as much as possible.

	ITRI
	All
	During RRC re-establishment, the SCG DRB related configuration (for SCG PDCP, RLC, MAC entities) should be kept. Considering that even the re-establishment to MeNB is performed, it is highly possible that SCG still works well. We believe that it is not required to release all the serving cells in SCG during RRC re-establishment, unless the re-establishment is towards anther MeNB.

	ETRI
	as much as possible
	All SCG configuration should be kept as much as possible. If it is not possible to keep all SCG configuration, at least EPS bearer IDs for SCG/Split bearer should be remembered to resume data transmission.

	Microsoft
	All SCG configuration except the part related to SCG SCells
	To align with the re-establishment procedure for CA, as SCG SCells are also SCells.

	Fujitsu
	As much as possible
	We agree with ZTE and IPCom that the SCG configuration for the SCG should be kept during RRC re-establishment.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	At least the DRB configurations.  Possibly as much as possible
	DRB configuration is necessary to move the DRBs to MCG.  Since a reconfiguration is needed anyway, it seems sufficient to handle the release of the configuration explicitly as part of the re-establishment.  

	Qualcomm Incorporated
	No change from the current spec
	We could discuss if any change is needed from the current specification.
We think the UE will have to keep “loose hanging” radio bearers which have been associated with SCG for a short time period though.

	NEC
	EPS bearer IDs at least
	We also prefer UE behavior should be as close to rel-8 and rel10 for CA case. Hence the SCG cells should be released during reestablishment.  EPC bearers should be kept to avoid EPS bearer release. L2 protocol for SCG/split bearer cannot be simply released or suspended, which is relevant to followed question.

	NTT DOCOMO
	Split/SCG bearers and SCG configurations
	Keeping bearers and PSCell at least would be a simple UE behavior as close to Rel-10. The MeNB then reconfigures them accordingly based on the measurement results, etc. Whether to keep or release the SCG SCells could be discussed as commented to Q5.

	MediaTek
	EPS, DRB (incl. PDCP&RLC) configurations
	1. The SCG SCells (i.e., PHY configurations) should be released upon S-RLF.

2. EPS and DRB (including PDCP and RLC) configurations should be kept so as to reduce signaling overhead. These configurations can still be released explicitly after re-establishment if necessary.

3. SCG MAC entity should be released as SCells are released.

	Potevio
	All configurations as many as possible
	All SCG configuration for the SCG should be kept during RRC re-establishment as many as possible unless the eNB explicitly configure the UE accordingly. 

	Intel
	EPS bearers, PDCP and RLC configuration
	It is reasonable to keep PDCP and RLC configuration during RRC re-establishment.  

	FiberHome
	All SCG configuration
	According to previous agreements, SCG configure and radio resources are managed by the SeNB. The RRC re-establishment procedure only impacts MCG configuration. Hence, the SCG configuration should be kept during RRC re-establishment.

	Sharp
	At least EPS bearer ids for SCG bearers
	If EPS bearer ids are released, it cannot to resume data transmission after re-establishment. For other SCG configurations, it is preferable to align with current procedures.


Summary:

At least 19 out of 22 companies are fine to keep EPS bearer and SCG/Split bearer configuration (including EPS bearer ID, SCG RLC configuration, and configuration of SCG PDCP for SCG bearer) during RRC reestablishment. Therefore,

Proposal 14: UE shall keep EPS bearer and SCG/Split bearer configuration (including EPS bearer ID, SCG RLC configuration, and configuration of SCG PDCP for SCG bearer) during RRC reestablishment.
2.7.2 SCG/Split bearer handling after RRC reestablishment
As discussed in [13], due to the existence of DC configuration between UE and network before reestablishment, network should give an explicit reconfiguration in the first reconfiguration message. The cell UE selects to perform reestablishment may be on an eNB different from the old MeNB. The new eNB may be a legacy eNB, which doesn’t support DC. Even if the new eNB supports DC, considering that DC is not supported during inter-eNB HO, it is questionable that enhancement should be made in R12 to support DC during reestablishment on an eNB different from MeNB. [16] presented an option that “the SCG is then released as part of the first re-configuration after the re-establishment. The bearers are released from the SeNB and re-established in the MeNB in the same first reconfiguration message. This handling is also similar to the decision today to not establish SeNB during the HO procedure.”
Question 15: Can it be agreed that SCG can be released and SCG/Split bearer can be released or released and re-added as MCG bearer in the first reconfiguration following the RRC re-establishment?
	Company 
	Can it be agreed that SCG can be released and SCG/Split bearer can be released or released and re-added as MCG bearer in the first reconfiguration following the RRC re-establishment?

	
	Yes/No
	Remark

	ZTE
	Yes
	To guarantee proper WI closure, we can agree with such WF. Other improvement can be left to Rel-13.

	LG
	Yes
	The SCG/Split bearer should be released or changed to MCG bearer upon RRC re-establishment.

	Kyocera
	Yes
	

	CATT
	Yes
	Releasing/re-adding/reconfiguring SCG/split bearer in the first RRC reconfiguration after reestablishment should be supported and up to the network implementation.

	Nokia Networks, Nokia Corporation
	?
	First we should clarify the question: We interpret it as follows:

“Can it be agreed that UE autonomously releases the SCG configuration (except EPS bearer ids for SCG bearers) and applies default configuration when it initiates the re-establishment procedure (like in Rel-8)?”

Therefore, we need to agree what is the UE RRC configuration (e.g. for the delta configuration) when it initiates the re-establishment.

Second, the answer to this question heavily depend on the discussion in e-mail discussion [87#21]. We are not sure this can be concluded before the conclusion of that discussion.

	IPCom
	Yes
	Anything else would resemble a “support of DC during inter-eNB HO”, i.e. something we should exclude from Rel-12 in order to finalize the work item in time.

	Huawei, HiSilicon
	Yes
	This should be the baseline, as it involves the least addition to UE functionalities compared to the existing reestablishment, and it can be supported without requiring enhancement/optimization on the network side.

	Ericsson
	Yes
	We would understand that this and next question means that SCG shall be always released during first reconfiguration after re-establishment (similar to inter-MeNB HO).

	Samsung
	Yes
	

	ITRI
	Yes
	It is required when the UE perform reestablishment on anther eNB.

	ETRI
	Yes
	The SCG bearer and the branch of Split bearer should be released and established to MCG bearer after RRC re-establishment, and the procedure can be accomplished by first RRC reconfiguration.

	Microsoft
	Yes
	

	Fujitsu
	Yes
	

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	Yes
	We understand the question is whether the explicit reconfiguration to release is done during the first reconfiguration following the re-establishment (rather than UE autonomous release as Nokia’s interpretation).  

	Qualcomm Incorporated
	Yes
	

	NEC
	?
	It is acceptable that the DC operation is disabled during re-establishment, hence SCG/Split bearer should be reconfigured back to MCG bearers before handling the first reconfiguration following the RRC re-establishment. This can be done either when re-establishment is initiated or before processing the first reconfiguration or it is a part of the reconfiguration. There seems different understandings on the question.

	NTT DOCOMO
	Yes
	It is sufficient in Rel-12. On the following text in Q15;
“SCG/Split bearer can be released or released and re-added as MCG bearer”
Our understanding is that the latter one, i.e., release and re-add as MCG bearer is the possible option in this case. What if there is only a SCG/Split bearer (default bearer) and it is entirely released?

	MediaTek
	Yes
	SCG/Split bearer needs to be reconfigured after re-establishment. To release and re-add as MCG bearer in the first reconfiguration is a reasonable way.

	Potevio
	Yes
	The means of by Releasing/re-adding/reconfiguring SCG/split bearer in the first RRC reconfiguration after RRC re-establishment has been discussed in the previous meeting and it was agreed by many companies and it is the most practical way to handle DC in mobility. 

	Intel
	Yes
	We agree that SCG should be released and SCG bearer should be moved to MCG bearer.

	FiberHome
	Yes
	

	Sharp
	Yes
	


Summary:

20 out of 22 companies answered “Yes” to Question 15. Therefore,

Proposal 15: SCG can be released, and SCG/Split bearer can be released or released and re-added as MCG bearer in the first reconfiguration following the RRC re-establishment.

If reestablishment is performed on MeNB, MeNB does have complete DC context to recover SCG configuration. [16] noted that “SeNB could potentially be established as part of the first re-reconfiguration following the re-establishment. But this is unlikely to be very useful since eNB may not have up to date measurements. Further, it will delay the first reconfiguration since SeNB needs to be setup over X2.”
Question 16: Is there a need to support the SCG configuration and SCG/split bearer setup as part of the first reconfiguration following the RRC re-establishment?
	Company 
	Is there a need to support the SCG configuration and SCG/split bearer setup as part of the first reconfiguration following the RRC re-establishment?

	
	Yes/No
	Remark

	ZTE
	No
	From UE perspective, the RRC re-establishment case is similar as HO case here; since it has been assumed “not to establish SeNB during the HO procedure”, hence we think the behavior should be aligned here, namely no need to support the SCG configuration and SCG/split bearer setup as part of the first reconfiguration.

	LG
	No
	

	Kyocera
	No
	We agree with ZTE that the UE behavior should be similar to the HO procedure, so there’s no need to support the SCG configuration setup in the first reconfiguration message.

	CATT
	Yes
	Like the blind handover, the MeNB can also blindly add a SCG without any RRM measurements. Whether the X2 latency is crucial for the first reconfiguration should be up to the network implementation.

	Nokia Networks, Nokia Corporation
	No
	For now, we should try to finalize the Rel-12 and not optimize for infrequent error cases. This can be re-considered in Rel-13.

	IPCom
	No
	SCG configuration and SCG/split bearer setup doesn’t have to be part of the first reconfiguration following the RRC re-establishment.

	Huawei, HiSilicon
	No
	Not in Rel-12. The optimization of reestablishment should come after similar enhancement is done for HO.

	Ericsson
	No
	We agree with ZTE.

	Samsung
	May be ‘Yes’
	We think support of SCG change should be considered, as for HO, assuming that it does not results in additional complexity

	ITRI
	Yes
	Agree with CATT. 

	ETRI
	No
	There is no need to support the SCG configuration and SCG/split bearer setup as part of the first reconfiguration, since the RRC reestablishment is similar to HO procedure from the UE point of view.

	Microsoft
	No
	To keep re-establishment simple, SCG addition can be done after re-establishment is complete.

	Fujitsu
	No
	This is not required to be supported.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	No
	We have agreed not to support SCG addition as part of HO.  We don’t see a critical need for this in Rel-12.

	Qualcomm Incorporated
	No
	Alignment to handover as indicated by ZTE makes sense.

	NEC
	NO
	

	NTT DOCOMO
	No
	Not sure why this particular case should be optimized.

	MediaTek
	No
	We have agreed not to establish SeNB during inter-eNB HO procedure. Also, for UEs, re-establishment is similar to HO. As the re-establishment is likely to be on a different eNB, it is strange to support the SCG configuration and SCG/split bearer setup as part of the first reconfiguration.

	Potevio
	No 
	We think this should align the behavior of UE in Handover, no need to support the SCG configuration setup in the first reconfiguration message

	Intel
	No
	MeNB should have the updated measurement before it recover SCG configuration

	FiberHome
	No
	We agree with ZTE.

	Sharp
	No
	It is acceptable to finalize Rel-12 DC and make the UE behavior simple. Further optimization should be discussed in Rel13.


Summary:

19 out of 22 companies answered “No” to Question 16. Therefore,

Proposal 16: SCG configuration and SCG/split bearer setup is not supported in R12 as part of the first reconfiguration following the RRC re-establishment.

2.7.3 Whether enhancements are needed to allow successful RRC re-establishment in SeNB?
It is quite possible that a UE selects a small cell on the SeNB as a suitable cell to perform re-establishment [14]. Though SeNB already has much of the UE context, the small cell is still not fully “prepared”. In order to allow successful re-establishment towards the SeNB, the SeNB needs to be kept up to date with every reconfiguration in the MeNB, or to do some form of “context fetch”. There may also be some security aspects that need further check from SA3 [17].

[14] also noted that “since the MeNB concept and coverage is almost independent of SeNB dual connectivity, the number of re-establishments with dual connectivity is not likely to be any more than today (apart from the re-configuration errors of the SeNB). Hence if we can have the same success rate for re-establishment towards the MeNB as today, it could be considered sufficient.”
Question 17: Is there a need to support successful RRC re-establishment on SeNB?
	Company 
	Is there a need to support successful RRC re-establishment on SeNB?

	
	Yes/No
	Remark

	ZTE
	No
	We see little use case for such enhancement. Generally, DC capable UE had better stay on macro cell layer, rather than camping on small cell layer, so as to avoid unnecessary mobility signaling overhead.

	LG
	No
	

	Kyocera
	Yes
	Considering the RLF is with the MeNB, it’s likely that only the SeNB may be selected by the UE as a suitable cell; therefore, re-establishment may not be possible with the MeNB., There should be a mechanism for the re-establishment on the SeNB. Although we think the SeNB would be informed of the up-to-date configuration of the MeNB, we don’t think it’s necessary to establish dual-connectivity as part of the re-establishment procedure.  Since the re-establishment request would be sent to the small cell, we wonder if the small cell would play the role as the MeNB.

	CATT
	Yes
	We can reuse the context fetch procedure agreed for HetNet mobility WI. No further enhancement is required.

	Nokia Networks, Nokia Corporation
	Yes
	We think enhancements could be considered if the impacts to UE and eNB are small. However, it may be difficult to agree on the details in Rel-12, given the current WI schedule.

	IPCom
	No
	This kind of optimization should not be dealt with in Rel-12.

	Huawei, HiSilicon
	No
	Not in Rel-12. The majority use case is MeNB can provide better coverage than SeNB does. SeNB is used for data offloading, not for coverage enhancement. Hence, it is preferred to have UE establish RRC connection on MeNB.

	Ericsson
	No
	There is no time to discuss such enhancements in Rel-12.

	Samsung
	May be ‘Yes’
	It may be considered, as with context fetch it may not result in any additional complexity

	ITRI
	No
	It seems no significant benefits to do such enhancement in DC.

	ETRI
	No
	Considering current WI schedule, it seems difficult to discuss details in Rel-12.

	Microsoft
	No
	Getting SeNB fully “prepared” will cause much standard impact. Can keep it simple in Rel-12, i.e. only re-establishment to the MeNB.

	Fujitsu
	No
	This is an unnecessary enhancement.

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	Yes (see comments)
	Enhancements specific for DC to allow re-establishment in SeNB may be difficult to complete in Rel-12.  
We note that if re-establishment was triggered because Pcell is in RLF, staying in Pcell may not be an option.  However, if another Scell from MCG is acceptable, it might be a better re-establishment candidate.  Some guidance on cell selection during re-establishment could be useful.  

Further, context fetch can also be used for re-establishment towards small cell.

	Qualcomm Incorporated
	No
	

	NEC
	No
	We can do it only If no enhancement is needed.

	NTT DOCOMO
	Already supported?
	Is it already possible by implementing context fetch in the NW? No additional work is foreseen? We agree that additional enhancements if any would be difficult to support in Rel-12 and should not be discussed for the next quarter.

	MediaTek
	Yes
	We agree that a DC capable UE should always try to stay on macrocell layer. However, in case of M-RLF, it’s likely that the only suitable cell is associated with SeNB. Therefore, we think that the re-establishment on SeNB may not be a frequent case but still needs to be supported. Moreover, re-establishment on SeNB can be successful by simply reusing the context fetch procedure agreed for HetNet mobility. This simple change can be included in Rel-12. 
Our major concern is that in some situations (e.g., high mobility UE), SeNB should always be skipped due to more significant drawbacks (e.g., frequent handover). Enhancements could be discussed from this aspect, but we are not sure if we have enough time in Rel-12.

	Potevio
	No
	This enhancement will cause unnecessary mobility signaling overhead, moreover, given the time scheduled in Rel-12, we may discuss this enhancement in the future release. 

	Intel
	No
	We agree that this issue has not be discussed yet but no need to support successful RRC re-establishment on SeNB in Rel-12 considering the limited time to the Rel-12 completion.

	FiberHome
	No
	We agree with Huawei.

	Sharp
	No
	We already agreed that each eNB is able to provide PCell then it is normal operation that the UE can select SeNB cell during re-establishment. However for the given time schedule, it is better to discuss this in a future release.


Summary:

15 out of 22 companies answered “No” to Question 17. Some companies wondered if some existing mechanism (e.g., context fetch) may already help re-establishment on SeNB. Therefore,

Proposal 17: No additional work should be done in R12 to support successful RRC re-establishment on SeNB.

3 Other issues

Companies are invited to bring up and discuss in this section other open issues, which are related to S-RLF and reestablishment but not covered in previous discussions.

4 Summary
19 out of 22 companies indicated “No” to Question 1. Therefore,

Proposal 1: HFN de-synchronization is not added as a new trigger of S-RLF.
22 out of 22 companies answered “Yes” to Question 2. Therefore,

Proposal 2: Similarly to how RLM is performed on PCell, physical layer problem on PSCell can be detected based on T310, N310, and N311 kind of timer and counters.
16 out of 22 companies answered “Yes” to Question 3. Therefore,

Proposal 3: The detection of physical layer problem (RLM) on PSCell is started after RA on PSCell is successfully completed for SCG addition procedure.
22 out of 22 companies answered “Yes” to Question 4. Therefore,

Proposal 4: The following RLF parameters are configured independently per CG:
· T310, N310, N311;
· Maximum RLC retransmission number;
· Maximum preamble transmission number.
22 out of 22 companies answered “Yes” to Question 5. Therefore,

Proposal 5: Upon S-RLF, UE does not autonomously change the SCG SCell status (activated/deactivated/configured). 
22 out of 22 companies answered “Yes” to Question 6. Therefore,

Proposal 6: UE shall not autonomously change UL transmission direction to MeNB upon S-RLF. 
16 out of 22 companies selected “Option 1” to Question 7. Therefore,

Proposal 7: Similarly to current reestablishment, L2 behavior is explicitly specified for UE as “UE shall suspend SCG bearer and SCG branch of split bearer, and reset SCG-MAC upon S-RLF”.
To Question 8, 15 companies preferred “Option 1”, 5 preferred “Option 2”. 1 company pointed out that it can be specified in 36.133. Therefore,

Proposal 8: There is no need to capture “UE is not required to monitor the PDCCH for the SCG upon detecting S-RLF” in RAN2 specification.
19 out of 22 companies answered “Yes” to Question 9. Therefore,

Proposal 9: Measurement results can be included in S-RLF report.

To Question 10, among 19 companies who answered yes to Question 9, 18 companies can accept Option 5. The next most acceptable choices are Option 1 (by 4 companies) and Option 3 (by 4 companies). Therefore,

Proposal 10: S-RLF report can include measurement results of all SCG serving cells + neighbor cells on each frequency for which measurement information was available, in order of decreasing RSRP.

22 out of 22 companies answered “Yes” to Question 11. Therefore,

Proposal 11: The UE resumes transmission and reception on SCG when receiving an RRC reconfiguration message with SCG change.

15 out of 22 companies answered “Yes” to Question 12. 5 companies, who didn’t answered “Yes”, also thought that it can be left to RAN3 to provide the indication/cause when MeNB triggers SCG change procedure. Therefore,

Proposal 12: S-RLF indication can be provided to the SeNB when MeNB triggers SCG change procedure after receiving S-RLF report from UE. It is up to RAN3 to define the exact indication/cause value.
18 out of 22 companies answered “No” to Question 13. Therefore,

Proposal 13: There is no need to provide means for SeNB to notify S-RLF to the MeNB upon detecting SeNB failure.
At least 19 out of 22 companies are fine to keep EPS bearer and SCG/Split bearer configuration (including EPS bearer ID, SCG RLC configuration, and configuration of SCG PDCP for SCG bearer) during RRC reestablishment. Therefore,

Proposal 14: UE shall keep EPS bearer and SCG/Split bearer configuration (including EPS bearer ID, SCG RLC configuration, and configuration of SCG PDCP for SCG bearer) during RRC reestablishment.
20 out of 22 companies answered “Yes” to Question 15. Therefore,

Proposal 15: SCG can be released, and SCG/Split bearer can be released or released and re-added as MCG bearer in the first reconfiguration following the RRC re-establishment.

19 out of 22 companies answered “No” to Question 16. Therefore,

Proposal 16: SCG configuration and SCG/split bearer setup is not supported in R12 as part of the first reconfiguration following the RRC re-establishment.

15 out of 22 companies answered “No” to Question 17. Some companies wondered if some existing mechanism (e.g., context fetch) may already help re-establishment on SeNB. Therefore,

Proposal 17: No additional work should be done in R12 to support successful RRC re-establishment on SeNB.
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