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The intention of the email discussion is to identify the CP issues of the DAPS (Dual Active Protocol Stack) solution as follows: 
	[107#29][NR/Mob-enh] CP for DAPS (Vivo)
	How to handle RLM/RLF in source and target cell during DAPS,
	Single RRC or dual RRC?
	When to set up target SRBs? When to release the source SRBs?
	Whether to suspend source SRBs for dual RRC?
	Whether UE can fallback to source connection in case of HO failure?
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2019-10-03


To facilitate the discussion, we consider that the SRB handling should be discussed based on the use case (e.g. failure report) of the SRBs. Thus we have the failure handling discussion first so as to have a better understanding on whether we need a specifically handling for the SRB. The detailed configuration or control signal procedure (e.g. when/how to release the source link) of the DAPS handover is not part of the email discussion. 
Discussion


Figure 1: DAPS handover procedure
According to the DAPS solution for handover, we consider that the UE behaviours before the reception of the DAPS handover configuration and after the release the source link should be identical as the legacy UE. Thus this email discussion focuses on the following phases of the DAPS handover procedure:
· Phase 1: After the reception of the DAPS handover command and before the completion of the RACH to the target cell
· Phase 2: After the completion of the RACH to the target cell and before the release of the source link
As RAN2 has not decided the release conditions for the source link (e.g. the source link can be released at the same time when the RACH is completed or via an explicit indication from the target node), then answers to the two phases could be identical when the source link is released at the same time when the RACH is completed.
Issue 1: Failure handling
The simultaneous failure of both the handover/target link and the source link is discussed in a separate Section 2.1.4. For other failure handling discussion in Section 2.1.1/2.1.2/2.1.3, we propose to only discuss the single link failure case.
Handover failure
According to the legacy handover procedure, the UE has a different failure handling (e.g. prohibited T310 as quoted in the Annex A) during the handover (i.e. while T304 is running). This is to avoid the failure to interrupt the handover procedure. As such, we consider that RAN2 should firstly decide the handover failure/completion condition for the DAPS handover. According to the legacy handover procedure, the UE starts a timer (i.e. T304) upon the reception of the handover command. The completion of the RACH to the target cell stops the time, and the expiry of the timer claims the handover failure. In the following Question, companies are also invited to provide their own options other than Option 1. 
Question 1: What would be the condition for the UE to determine the DAPS handover failure/completion?
· Option 1: T304-alike timer (i.e. the timer starts at the reception of the DAPS handover configuration, and stops at the completion of the RACH to target cell. The expiry of the timer claims the handover failure)
· Other Options
	Company name
	Answer
	Comments

	vivo
	Option 1
	We think that the legacy T304 can be reused for the DAPS handover.

	Ericsson
	Option 1
	

	ZTE
	Option 1
	Reuse the legacy T304 timer. No need to introduce a new timer.

	Futurewei
	Option 1
	We think that reuse the legacy handover failure triggering procedure and T304 would be simple and good enough. The behaviour of DAPS HO is closer to a conventional HO rather than DC.

	Mediatek
	Option 1
	

	CATT
	Option 1
	

	Huawei
	Option 1
	T304 can still work for DAPS handover.

	Xiaomi
	Option 1
	

	Intel 
	Option 1
	Same view as others, T304 can be reused.

	OPPO
	Option 1
	

	Docomo
	Option1
	

	Apple
	Option 1
	

	Qualcomm
	Option 1
	

	Samsung
	Option 1
	

	Sharp
	Option 1
	Legacy T304 is enough.

	LG
	Option 1
	

	ETRI
	Option 1
	

	Nokia
	Option 1
	Legacy T304 is enough.

	Spreadtrum
	Option 1
	

	Charter Communications
	Option 1
	

	Vodafone
	Option 1 
	

	CMCC
	Option 1
	



	Summary:
All companies support Option 1.


Proposal 1: T304 is reused to determine the DAPS handover failure.

According to the legacy handover procedure, the UE needs to trigger the connection re-establishment procedure at the handover failure. However when the DAPS handover occurs, the UE could still have the source link available. According to the reference papers as given below, companies consider that the UE could report the failure to the source link without interrupting the data transmission via the source link. In [6], the paper claims that the UE should resume the data transmission in source link upon handover failure. According to the agreement made for the DAPS handover procedure in the LTE mobility WI, the UE switches the UL data transmission to the target cell after the successful RACH to the target cell. The agreements for the DAPS handover made for the LTE WI can be found in Annex B.
Question 2: What would be the expected UE behaviour when the DAPS handover fails?
· Option 1: Report the DAPS handover failure via the source link without triggering RRC connection re-establishment
· Option 2: Resume the DRB data transmission via the source link [6]
· Option 3: RRC connection re-establishment
	Company name
	Answer
	Comments

	vivo
	Option 1
	Option 1 can provide better user experience without connection re-establishment. Regarding Option 2, if we agree that the successful RACH to the target cell is used to terminate the handover procedure, both the UL data transmission and the DL data reception should be kept via the source link during the handover procedure. Then there is no need to specify any extra UE behaviour to resume the DRB data transmission via the source link upon the HOF.

	Ericsson
	Option 3
	Triggering re-establishment at handover failure/target link RLF, as in legacy handover, is the simplest option. The handover is typically performed because the source link is deteriorating, and it is not certain that the fallback will succeed, since typically neither the source or target cell is suitable in case of RLF of the target cell -– but rather a third cell. Performing cell selection and performing re-establishment in the best cell is a safer option.As already agreed in RAN2, improved handover robustness should primarily be addressed by conditional handover.
If we select the other options there are lot more issues that would need to be solved, e.g. defining a new SRB3 for the source cell as suggested in Question 20.

	ZTE
	Option 3
	The behavior for DAPS based handover should be the same as for legacy HO. With a proper network deployment and optimization, the handover failure rate can be quite low. From this perspective, there seems to be limited performance gain in adopting any complicated potential optimization. 
Besides, reporting the DAPS handover failure via the source link (option 1), does not really seems an optimization, considering that the source cell quality may deteriorate dramatically during the handover procedure, especially whencompared to performing re-establishment in the best cell.

	Futurewei
	Option 3 
	For options 1, 2, we need to consider the RLM at the source link. The mechanism is more complicated than the conventional HO. In most HO scenarios, the source link degrades quickly during the HO since triggering the HO may not be early enough, more likely if the access to the target failed, the source link is also not good. T304 covers both the source and target link and should be good enough as in conventional HO. There is no much difference on handover triggering condition comparing conventional HO and DAPS HO. HOF situation should be the same. The improvement by option 1 is limited and not worth the efforts.

	Mediatek
	Option 1 and option 2
	In DAPS, UE continues data transmission/reception with the source cell when perform RA procedure towards the target cell. Assuming UE performs RLM on both the source and target link, UE will check whether the source link is available or not when HOF occurs. If source link is available, UE can continue data transmission/reception with the source cell without triggering re-establishment. If source link is not available, UE should perform RRC connection re-establishment. In the former case, UE should informs the source cell that HOF occurs, so the source cell can stop data forwarding to the target cell and decide whether to trigger HO with other neighbouring cells. 

	CATT
	Modified Option 1
	In phase 1, the data transmission/reception is between the source node and the UE. If the HOF occurred (T304 expiry before the successful Random access to the target cell) and the link to the source cell is good (no RLM on the source cell), the UE informs the handover failure to the source cell. If RLM is occurred on the source cell and T304 expired, the UE initiates RRC re-establishment procedure.

	Huawei
	Both option 1 and option 2
	When the DAPS handover occurs, UE still keeps data exchange with source cell, so even if HOF happens it is easonable to continue data transmission/reception with source cell. And this HOF information need to be sent to source cell at the same time, so that source gNB can stop data forwarding or cancel this handover.
If RRC connection re-establishment is performed unnecessary service interruption has to be introduced especially when source cell is still available.

	Xiaomi
	option 1 if source link is still available, otherwise option 2
	Agree with CATT and HW.

	Intel 
	Option 1 and 2
	If source link is still available, the UE should report the failure to source and resume the data via source link. 

	OPPO
	Option 1
	Since UE keeps the connectivity with source eNB during handover execution for DAPS, there is no need to initiate an RRC connection re-establishment procedure when handover fails.

	Docomo
	Option3
	Agree with Ericsson view. If DAPs handover failure means T304 expiry here, the source link is weak, we do not see merits to fallback to source link.

	Apple
	Option 1 and 2
	Upon HOF occurring, if UE is still working well in source cell, UE can report the HO failure information and resume data via source cell directly.

	Qualcomm
	Option 1 and 2
	This comes at no cost since the UE is already connected to the source gNB. For eMBB to work efficiently, the NWs may need to be more aggressive in triggering handovers earlier than legacy ones and thus it is important to have a fallback procedure which does not cause long interruptions while resolving early HO failures. If the source link also goes through RLF, the UE will perform re-establishment as discussed below. Per the current NR RAN2 agreement, there will be a single PUSCH transmission during eMBB so the UE should also switch the uplink back when target fails. This is at least necessary for SRB1 to send the failure information and should also be extended to DRBs as waiting for source gNB reconfiguration will incur considerable latency and cause data interruption. 
Note: LTE RAN2 agreements allow UE to send PUSCH to both source and target eNBs for DAPS HO. This agreement needs to be extended to NR as well.

	Samsung
	Option 1
	Since UE continues with RLM in the source upon receiving HO command and UE is maintaining source link, if the source link quality is good there is no need to trigger RRE upon HOF in target

	Sharp
	Option 1 and option 2
	If the source link is good (by RLM or no other failure cases) at the time of HOF, UE can revert back to source cell and report the HOF to source cell, the source cell can decide how to proceed. If source link is not good, then UE initiates RRC re-establishment for recovery. 

	LG
	Option 1
	Since we think Option 2 is one of optional functions of Option 1 in the control plane point of view, main behavior should be Option 1. 

	ETRI
	Both option 1 and option 2
	Agree with MediaTek, Huawei, and Intel.

	Nokia
	Option 3 or Option 1
	Option 3 is simple and perhaps preferable. However, if source cell link is still available, then to increase the likelihood that the fall-back succeeds in case of too early handovers, the UE can check if T310 of source has expired or not (assuming that T310 is continued for source cell).

	Spreadtrum
	Option 3
	When T304 expires, the source link usually is weak.

	Charter Communications
	If source link is available then Option 1 + 2
	

	Vodafone 
	Option 3
	Option 3 is the simplest form 

	CMCC
	Both option 1 and option 2
	When DAPS handover procedure occurs, immediate re-establishment is unnecessary if the source link is still available. 



	Summary:
16 companies supports Option 1.
10 companies supports Option 2.
5 companies supports Option 3.


Proposal 2: When the DAPS handover fails, the UE report the DAPS handover failure via the source link without triggering RRC connection re-establishment if the source link is still available.
Proposal 3: When the DAPS handover fails, the UE resumes the DRB data transmission via the source link if the source link is still available.

For companies choosing “Option 1” for Question 2, one further question would be what information the UE should report for the DAPS handover failure.
Question 3: If the Answer to Question 2 is “Option 1”, what information should the UE report for the DAPS handover failure?
	Company name
	Answer
	Comments

	vivo
	At least thefailure cause of the DAPS handover.
Other information (e.g. measurement results of the failed target cell and/or neighbour cells) could also be included.
	We consider that failure information should include at least the failure cause. If a new RRC message is introduced to report the DAPS handover failure, then the failure cause does not have to be explicitly indicated in the new RRC message. The measurement information can help the network to change to another target cell and also be used for the MDT purpose.

	
	
	

	ZTE
	
	[bookmark: OLE_LINK1]We don’t support Option1for the reasons mentioned in the answerto Q2 and note that specifying a new message to report the DAPS handover failure via the source linkwould imply additional standardization effort for a non-essential questionable optimization.

	Futurewei
	Not support option 1
	For Option 1, 2 the UE need to send HO failure message to the source. But at the expiry of T304, the source is very likely already not reliable. We don’t see option 1 is very useful.

	Mediatek
	At least the failure cause should be indicated. 

	Other information e.g. measurement results is FFS.

	CATT
	Failure cause and available measurements.
	

	Huawei
	At least the failure cause should be included.
	

	Xiaomi
	Handover Failure indication and available measurements
	

	Intel 
	Failure cause should be indicated.
	

	OPPO
	RRC message including the failure cause can be reported to source cell.
	DAPS HO failure can be reported by introducing a new RRC message or extending the legacy failure information message.

	Apple
	The failure cause of DAPS handover. 
	

	Qualcomm
	At least failure cause
	Available measurements can be included which can help with SON features at the NW.

	Samsung
	At least the failure cause i.e. T304-expiry
	

	Sharp
	Failure cause and possible measurement results.
	

	LG
	Just indication only or neighbor cells measurement results can be good.
	

	ETRI
	At least the failure cause should be included.
	Same view as vivo, MediaTek, CATT, and Huawei.

	Nokia
	
	The same content as in the RLF report + the indication the failure occurred for DAPS HO.

	Charter Communications
	At least the failure cause for DAPS HO should be reported
	

	CMCC
	Failure cause
	Measurements is FFS.



	Summary:
14 companies consider that the failure cause is reported for the DAPS handover failure
5 companies considers that the available measurement results may also be reported for the DAPS handover failure.


Observation 1: When DAPS handover fails, the failure cause is reported for the DAPS handover failure.
Observation 2: When DAPS handover fails, the available measurement results may also be reported for the DAPS handover failure. 

Source link failure
Regarding the source link failure, we think the discussion can be divided into two phases as given in our Figure 1, as some companies proposed different UE behaviours for the two phases.
From our understanding, keeping the RLF detection of the source link would help the reporting of the target link failure via the source link. For example if RAN2 agrees to allow the UE to report the handover failure or target link failure via the source link and the RLF detection of the source link is stopped, then it is difficult of the UE to justify whether the reporting of the target link failure via the source link can be successful.
Question 4: Before the successful completion of the RACH to the target cell (i.e. Phase 1), should the UE keep the source link failure detection (i.e. physical layer problem detection (i.e. RLM), RACH failure detection and RLC re-transmission failure detection) of the source link?
	Company name
	Answer (Yes/No)
	Comments

	vivo
	Yes
	Keeping the source link failure detection can help the UE justifying whether the source link is still available.

	Ericsson
	No
	Since we propose to not report source RLF to target node or use fallback to source node at handover failure or target RLF, there does not seem to be any need to continue source link monitoring.

	ZTE
	No
	Same comment as Ericsson. Besides, as agreed at RAN2#107, the UE continues to provide CSI feedback in the source cell. The source cell can then judge whether it is still applicable for data transmission based on the CSI feedback. To reduce UE complexity and standardization effort, there’s no need to keep RLM in the source cell.

	Futurewei
	Not worth
	During the HO the link with the source will not stay long. May not worth to keep monitoring the link. It is only needed for supporting option 1. But option 1 only benefits to corner cases.

	Mediatek
	Yes for RLM and RLC retransmission failure detection
	The main reason to keep RLM on source link is not only for the purpose of HO performance enhancement, but also for the purpose of continuing DL/UL data transfer with thesource cell during HO. Since DL/UL data transfer with the source cell continues before RA completion, there is no additional cost to continue RLM/RLF detection and RLC ARQ failure detection for the source link. It is unclear in which case that the RA procedure on the source cell occurs at the same time when UE performs RA procedure towards the target cell. 

	CATT
	Yes 
	The data transmission/reception is between the source and the UE in phase 1. Thus it is reasonable to keep RLM in the source cell in phase 1.

	Huawei
	Yes at least for RLM and RLC retransmission failure detection 
	Before the successful completion of the RACH to the target cell, source link is the only available link, RLM is needed for guaranteeing normal UP procedure and RLC retransmission failure detection can also be done as legacy.

	Xiaomi
	Yes
	Source link failure detection is essential to perform data transmissionwith source cell. The UP procedure would be impacted without failure detection.

	Intel 
	Yes
	Same view as CATT.

	OPPO
	Yes 
	RLM for source connection is required as long as source link is alive.

	Docomo
	Yes
	Before completion of the RACH, suppose the source radio link is still good, it is helpful to keep the source link failure detection.

	Apple
	Yes
	Since UE is still receiving data on source link during DAPS HO, UE should continue performing RLM on source link.

	Qualcomm
	Yes 
	These can be used to determine releasing the source cell link and stopping data transmissions as discussed below. However, the UE should not perform re-establishment when source link fails while executing HO.

	Samsung
	Yes
	This is needed to be supported irrespective of fallback (i.e. this is not functionality to be added as part of introducing support for fallback upon HOF in target)

	Sharp
	Yes 
	Agree with Mediatek.
Physical layer problem detection (i.e. RLM), RACH failure detection and RLC re-transmission failure detection can be used for source link detection.

	LG
	Yes
	It is natural behaviour that the UE monitors source cell quality i.e. RLM while transmitting user data on the source cell. It prevents unnecessary UE behaviour transmitting user data when the source cell is no longer to perform data transmission. 

	ETRI
	Yes for RLM and RLC retransmission failure detection
	Agree with MediaTek and Huawei.

	Nokia
	No if Option 1 in the preceding questions is excluded.
	The answer to this questions shall actually be the baseline for any of the preceding questions. For simplicity we may go for as close behaviour to the legacy as possible.

	Spreadtrum
	No
	We agree with ZTE. Since UE can report CSI/HARQ feedback to source link, the source gNB can judge whether to continue data transmission based on this.

	Charter Communications
	Yes
	Agree with MediaTek.

	Vodafone 
	No 
	The usefulness of the source link failure detection could be negligible 

	CMCC
	Yes 
	It is essential to keep the source link failure detection when the UE is continuing DL/UL data transfer with the source cell in Phase 1.



	Summary:
16 companies considers that before the successful completion of the RACH to the target cell (i.e. Phase 1), the UE keeps the source link failure detection of the source link.
6 companies considers that before the successful completion of the RACH to the target cell (i.e. Phase 1), the UE does not keep the source link failure detection of the source link.


Proposal 4: Before the successful completion of the RACH to the target cell, the UE keeps the source link failure detection (i.e. physical layer problem detection (i.e. RLM), RACH failure detection and RLC re-transmission failure detection) of the source link.

If the Answer to Question 4 is “No”, then we need to decide which failure detection of the source link should be stopped. Here we assume that alike the handover procedure, if RAN2 decides to stop the failure detection of the source link, then the UE behaviour would be like the follows:
· T310 is prohibited, but the“in-sync” and “out-of-sync” are still counted in RRC.
· MAC can indicate random access problem, but no further action is needed in RRC.
· RLC can indicate that the maximum number of retransmissions is reached, but no further action is needed in RRC.
Question 5: If the answer to Question 4 is “No”, which source link failure detection(s)(i.e. physical layer problem detection (i.e. RLM), RACH failure detection and RLC re-transmission failure detection) is stopped for the source link?
	Company name
	Answer
	Comments

	Ericsson
	All of them. 
	

	ZTE
	Stop all RLF related detection.
	Random access (e.g. triggered by SR) should be prohibited in the source cell after with the reception of DAPS based handover. So there would be no random access problem indication from the source MAC entity.
RLC can indicate that the maximum number of retransmissions is reached, but no further action is needed in RRC.

	Futurewei
	Stop all of them
	Just like the legacy HO, after DAPS HOstarted, stop T310 and any failure monitoring at the source link..

	Mediatek
	RACH failure detection on the source cell
	It is unclear in which case that the RA procedure on the source cell occurs at the same time when UE performs RA procedure towards the target cell.

	Qualcomm
	
	This will be the Rel-14 LTE MBB behaviour. It is sufficient that the RRC does not trigger RLF and the subsequent re-establishment procedure. The rest can be left to the UE implementation.

	Nokia
	All of them
	Same behaviour as in legacy. Once HO execution starts, RLM is done toward target only.

	Spreadtrum
	Stop RLF detection
	We do not think that random access procedure would happen during this period.

	Vodafone 
	All of them 
	

	CMCC
	Option 2 and 3
	If this question follows the question 4, we focus on UE behaviours while a source link failure before the successful completion of the RACH. Option 2 and 3 are reasonable without unnecessary interruption.



	Summary:
5 companies consider to stop all RLF detection.
2 company considers that the RACH failure of the source link does not happen.


Observation 3: Before the successful completion of the RACH to the target cell, if the UE is requested to stop the RLF detection of the source link, the UE shall stop all RLF detection of the source link.

If the answer to Question 4 is “Yes”, then we need to decide what the expected UE behaviours are after detecting the source link failure. Companies are also invited to provide other UE behaviours if not listed below. As the UE behaviours regarding the source link failure could be more than one, companies can choose more than one options.
Question 6: If the answer to Question 4 is “Yes”, what would be the expected UE behaviours while a source link failure (i.e. T310 expiry, random access problem and RLC re-transmission failure) is detected?
· Option 1: Reports the source link failure via the target link without triggering the RRC connection re-establishment
· Option 2: Release the source cell
· Option 3: Stop any data transmission or reception on the source link [6]
· Option 4: RRC connection re-establishment
	Company name
	Answer
	Comments

	vivo
	Option 1
	The source link failure should not trigger RRC connection re-establishment interrupting the handover procedure. Option 1/2/3 are all valid solutions. We consider that reporting the failure information would be helpful for the MDT purpose,and Option 2/3 are not essential enhancements as the handover time is short.

	Ericsson
	Option 2 or 3
	If the UE continues to monitor the source cell then either option 2 or 3 could be reasonable actions at source RLF. Option 4 would lead to unnecessary interruption and option 1 is more related to SON which is outside the scope of this work item.

	ZTE
	Option 2 or 3
	

	Futurewei
	Option 3 
	We have negative answer to question 4. This is not DC. If the HO is success, the UE simply connect to the target cell and release the source. No need to report the source link is failed to the target. If the source link failed before the UE received the source release message, the option 3 can be in effect to the release message is received.

	Mediatek
	Option 2 and 3
	When the source link fails, UE should stop data transmission/reception with the source cell and release the source cell connection. 

	CATT
	Option 3
	If the RLM occurred on the source cell in phase 1, the data transmission/reception is stopped to the source cell. If the T304 is running (no HOF), the RRC re-establishment is not triggered and the UE continues with the HO procedure.

	Huawei
	Before RACH option 2 and 3; after RACH Option 1 and 4
	It depends. If we only focus on before RACH completes, if source link fails UE should stop data exchange with source cell and release source protocol stack (option 2 and 3); but if RACH completes successfully UE still need to report this failure information to target cell (option 1), and if RACH towards target cell fails (that means both cells fail), UE has to perform re-establishment (option 4)

	Xiaomi
	Option 2
	Option 2 is simple and enough. The measurement report in option 1 should be done in a request and response way as legacy MDT, since the measurement result may not be used in target cell.

	Intel 
	Before RACH Option 3, after RACH Option 1 and 3
	Stop UL/DL data transmission/reception should be enough. 
Anyway, the source link will be released when the DAPS HO is completed, no matter based on explicit signalling or implicit signalling. We do not need to release the source link for source failure case. 
Option 1 can work if RACH to target is completed. We see the benefit o report it to target.

	OPPO
	Option 2
	If UE is accessing to the target cell, there is no need to initiate a RRC connection re-establishment for source cell RLF and UE can just release the source cell. 

	Docomo
	Option1/2/3
	Option1/2/3 are reasonable actions when source link failure is detected.

	Apple
	Option 2 or 3
	

	Qualcomm
	Option 2 and 3
	When this happens, there is no benefit of keeping the source connection. However, reporting the connection failure is an over-optimization at this stage. RRC re-establishment would be unnecessary if the HO is still continuing and the UE has the chance to complete connection to the target.

	Samsung
	Option 2 and 3
	Same view as Qualcomm

	Sharp
	Option 3
	UE can just stop the transmission/reception to the source cell, we assume the network will release the source cell after successful handover.

	LG
	Option 1, 2and 3
	We think Option 1, 2, and 3 are can be work together. Because the UE already received HO command, the source cell connection is optional spot to support 0ms interruption. If the target cell is still valid to perform handover, the UE keep trying to access to the target cell during HO. 

	ETRI
	Option 2 and 3
	Agree with MediaTek.

	Nokia
	Option 1, Option 2 or  3
	The UE continues accessing the target and does not need to re-establish the source cell connection. However, it shall release the source cell and stop the Tx/Rx.
Option 1 may also be valid. Reporting the source link failure after the access (as done now for RLF report) can help the network to detect whether there was interruption time in DL and whether 0 ms is achieved or not

	Spreadtrum
	Option 3
	For T310 expiry, UE stops to receive on the source link; for random access problem (may not occur) and RLC re-transmission failure, UE stops to transmit on the source link.

	Charter Communications
	Option 2 and 3
	Agree with MediaTek.

	CMCC
	Option 2 and 3
	If this question follows the question 4, we focus on UE behaviours while a source link failure before the successful completion of the RACH. Option 2 and 3 are reasonable without unnecessary interruption.



	Summary:
6 companies support Option 1.
15 companies support Option 2.

18 companies support Option 3.
7 companies support both Option 2 and Option 3.
3 companies support either Option 2 or Option 3.
1 company support Option 2 before RACH completion.
2 companies support Option 3 before RACH completion.
2 company supports Option 1 after RACH completion.
1 companies support Option 3 after RACH completion.


Proposal 5: When the source link fails, the UE releases the source cell and stops any data transmission or reception via the source link.

Question 7: If the Answer to Question 6 is “Option 1”, what information should the UE report for the source link failure?
	Company name
	Answer
	Comments

	vivo
	At least the failure cause of the source link failure.
Other information (e.g. measurement results of the failed source cell and/or neighbour cells) could also be included. 
	We consider that the failure information should include at least the failure cause. The measurement information can be used for the MDT purpose.

	ZTE
	
	IfOption1 is adopted, the UE can only report the source link failure via the target link after it successfully accesses the target cell.
Specifying a new message for this, possibly aiming at a unified solution for all the four RLF/HO reporting cases (Q3,Q7,Q11,Q16), would imply additional standardization effort for a non-essential questionable optimization.

	Futurewei
	Not needed.
	

	Huawei
	At least the failure cause of the source link failure.
	

	Intel
	At least the failure cause of the source link failure.
	

	LG
	Indication that the source cell connection had released after RACH success to the target cell.
	

	Nokia
	At least failure cause.
	



	Summary:
4 companies consider that the failure cause of the source link failure should be included.
1 company considers that the release of the source link should be indicated to the target.



After the RACH completion to the target cell, if the UE still keeps the source link, we would like to raise the same questions for companies, as discussed in Question 4-7. If companies consider that the source link is release at the same time when the RACH to the target cell is successfully completed, the answers to the following Question 8-11 could be identical to the answers to Question 4-7.
Question 8: After the successful completion of the RACH to the target cell and before the release of the source link (i.e. Phase 2), should the UE keep the source link failure detection (i.e. physical layer problem detection (i.e. RLM), RACH failure detection and RLC re-transmission failure detection) of the source link?
	Company name
	Answer (Yes/No)
	Comments

	vivo
	Yes
	Keeping the source link failure detection can help the UE justifying whether the source link is still available.

	Ericsson
	No
	Same answer as given forQuestion 4.

	ZTE
	No 
	Same view as for Q4.

	Futurewei
	No
	After a successful HO access to the target, the source cell should be released as soon as possible, no need to worry about the link condition and RLM, RACH failure, RLC retransmission failure at the source link.

	Mediatek
	Yes for RLM
	Since UE continues DL data reception with the source cell after RACH complete and before source release, it’s logic that UE continues RLM on the source cell to determine whether the source link is available or not. In the period, UE continues physical measurement and report CSI, there is no additional cost to continue RLM. Since UE has already switched UL new data transmission, UE will not perform RA procedure and RLC retransmission for UL failure detection on source link. 

	CATT
	Not necessary
	Now we agreed that UL transmission will be switched to the target after successful Random access to the target cell. Therefore only DL reception will be continued from the source cell in phase 2. The source can stop the DL transmission any time, presumably after receiving an indication from the target cell. If the source RLM is continued in phase 2, there needs to have another explicit signalling from the target to stop the RLM on the source, which seems not necessary. If however the RLM on the source continued in Phase 2, RLM on source is only used to determine whether to release the source link. 

	Huawei
	Yes for RLM
	Agree with MTK

	Xiaomi
	Not required
	We assume UE would release the source connection as soon as possible, after successful completion of RACH. Simultaneous connection to both source and target should be a short period.Source link failure detection could be up to UE implementation.

	Intel 
	Yes
	Agree with MTK

	OPPO
	Yes 
	Same answer as given for Question 4.

	Docomo
	No
	After RACH completion, there is no need to keep source link failure detection.

	Apple
	No
	After RACH completion in target cell, NW should release the source link as quick as possible.

	Qualcomm
	No
	The expected behaviour after HO completion will be to stop the source connection as soon as possible. Therefore, continuing RLM at the source is not critical. Having RLM at only one link (either source or target) also simplifies the UE behaviour and is compatible with legacy behavior.

	Samsung
	No
	This is not required anymore since HO to target is completed

	Sharp
	Yesfor RLM

	Agree with MTK for RLM part.
As there is no RLC retransmission after UL path switch, detection of RLC retransmission for UL failure is not needed. For RA problem, as there is still UL transmission for ARQ/HARQ feedback in source link, we wonder whether RA for BFR is allowed.

	LG
	No
	The role of the source cell is over to support 0ms interruption in HO. In this case, the UE complete handover procedure and may not have to perform any action related to the source cell connection. In our understanding, the network may release the source cell connection as soon as the handover complete mostly. Even though there could be some term between the source cell release and the handover complete, the UE doesn’t need to perform control plane behaviour on the source cell.

	ETRI
	Yes for RLM
	Agree with MediaTek.

	Nokia
	No
	After completing the access, the primary active link is the target cell and there is no need to have double RLM monitoring.

	Spreadtrum
	No
	Since handover is completed, UE only needs to perform RLM of the target PCell.

	Charter Communications
	Yes
	Agree with MediaTek.

	Vodafone 
	No 
	Not necessary after RACH completion 

	CMCC
	No
	After the RACH completion, the network could release the source link as soon as possible. We don’t see benefits of the detection.



	Summary:
8 companies consider the answer “Yes”.
14 companies consider the answer “No”.


Proposal 6: After the successful completion of the RACH to the target cell and before the release of the source link, the UE does not keep the source link failure detection (i.e. physical layer problem detection (i.e. RLM), RACH failure detection and RLC re-transmission failure detection) of the source link.

Question 9: If the answer to Question 8 is “No”, which source link failure detection(s) (i.e. physical layer problem detection (i.e. RLM), RACH failure detection and RLC re-transmission failure detection) is stopped for the source link?
	Company name
	Answer
	Comments

	Ericsson
	All of them.
	

	ZTE
	Stop all RLF related detection.
	Similar view as for Q5:
(There’s also no real conclusion on whether to allow RLC retransmission on the source link after the UL switch. If not allowed, there would be no maximum retransmission indication from the RLC in this case. If allowed, RLC can indicate that the maximum number of retransmissions is reached, but no further action is needed in RRC)

	Futurewei
	All of them no needed.
	The UE should use the target link to communicate and start the RLM at the target link.

	Mediatek
	Stop RACH failure and RLC re-transmission failure detection
	Since RACH failure and RLC re-transmission failure is used for UL failure detection, UE can stop those failure detection on the source link after UL new data transmission is switched to the target cell. 

	CATT
	All of them
	UL is already switched to the target cell in phase 2. Therefore RACH failure detection and RLC re-transmission detection are already stopped. RLM detectionis alsonot necessary. 

	Xiaomi
	All
	

	Docomo
	All of them
	

	Apple
	All of them
	

	Qualcomm
	All of them
	The UE should perform RLM only at the target after HO completion.

	Samsung
	All of them
	

	Sharp
	
	As there is no RLC retransmission after UL path switch, UE does not need to detect RLC retransmission. UE can stop such detection,however, we also think there is no harm for UE to keep such detection because anyway UL failure based on RLC retransmission will not occur due to no RLC retransmission.

	LG
	All of them
	

	Nokia
	All of them
	

	Spreadtrum
	All of them
	

	Vodafone
	All of them 
	

	CMCC
	All of them
	



	Summary:
All companies consider that all source link failure detections are stopped.



Question 10: If the answer to Question 8 is “Yes”, what would be the expected UE behaviours while a source link failure (i.e. T310 expiry, random access problem and RLC re-transmission failure) is detected?
· Option 1: Reports the source link failure via the target link without triggering the RRC connection re-establishment
· Option 2: Release the source cell [2]
· Option 3: Stop any data transmission or reception on the source link [6]
· Option 4: RRC connection re-establishment
	Company name
	Answer
	Comments

	vivo
	Option 1
	Same answer as given for Question 6.

	Ericsson
	Option 2 or 3
	Same answer as given for Question 6.

	ZTE
	Option 2 or 3
	

	Futurewei
	Option 3
	Release source link should be triggered upon the successfully access to the target cell. If the source link failed, before the release message is received by the UE, the UEStop any data transmission or reception on the source link.

	Mediatek
	Option 2 and Option 3
	When the source link fails, UE should stop data transmission/reception with the source cell and release the source cell connection.
Since HO towards the target cell has successfully completed, it’s not clear why UE need to report the failure information of the source cell to the target cell. 

	CATT
	Option 2 or 3
	

	Huawei
	Option ½/3
	If source cell fails, option 2 and 3 should be applied. Option 1 is also necessary because it can trigger target gNB to send UE context release indication to source gNB.

	Intel 
	Option 1 and 3
	Same answer as given for Question 6.

	OPPO
	Option 2
	Same answer as given for Question 6.

	Docomo
	Option2 or 3
	

	Qualcomm
	Option 2 and 3
	But this should not be adopted per Q9.

	Sharp
	Option 2 or 3
	

	ETRI
	Option 2 and Option 3
	Agree with MediaTek.

	Nokia
	Option 1, 2, 3
	Same as Q6.

	Spreadtrum
	Option 2 or 3
	

	Charter Communications
	Option 2 and 3
	Same as Q6.

	Vodafone
	Option 2 or 3
	



	Summary:
4 companies support Option 1.
14 companies support Option 2.
15 companies support Option 3.



Question 11: If the Answer to Question 10 is “Option 1”, what information should the UE report for the source link failure?
	Company name
	Answer
	Comments

	vivo
	At least the failure cause of the source link failure.
Other information (e.g. measurement results of the failed source cell and/or neighbour cells) could also be included. 
	Same answer as given for Question 7.

	ZTE
	
	Same comments as for Q3 and Q7.

	Huawei
	At least the failure cause of the source link failure.
	

	Intel
	Same as Huawei
	

	Nokia
	Same as Q7.
	



	Summary:
4 companies consider that the report should include the failure cause of the source link failure.



Target link failure
The discussion of target link failure handling could also be divided into two phases as given in Figure 1.According to the legacy procedure as quoted in Annex A, the RLF detection is stopped during the handover (i.e. while T304 is running) to avoid the RLF interrupting the handover procedure.
Question 12: Before the successful completion of the RACH to the target cell (i.e. Phase 1), what would be the expected UE behaviour(s) for the RLM (i.e. the maintenance of T310/N310/N311)?
· Option 1: As the legacy handover, the UE counts the OOS/IS indication of the target PCell immediately after the execution of the DAPS handover, but the T310 of the target PCell is prohibited.
· Other Options
	Company name
	Answer
	Comments

	vivo
	Option 1 
	We consider that the legacy procedure can be reused for the DAPS handover.

	Ericsson
	Option 1
	Same view as Vivo.

	ZTE
	Option 1
	

	Futurewei
	
	Before completion of the RACH, there is no connection established with the target yet. Therefore, there is no RLM at the target cell. The UE need to determine whether access failure occurs.

	Mediatek
	
	Before completion of the RACH, there is no connection established with the target yet. Therefore, there is no RLM at the target cell. But the RLM on the source link should continue, which means operation of T310/N310/N311 for the source link should continue.

	CATT
	Option 1
	In terms of RLM monitoring of the target cell there is no difference compared to the legacy procedure.Noconnection to the target cell is considered before successful RACH to the target cell.

	Huawei
	
	Agree with Futurewei and MTK

	Xiaomi
	
	Agree with MTK.

	Intel 
	
	Same as legacy on target link, i.e. only based on T304. 

	OPPO
	
	We agree to follow the legacy handover behaviour. While we think UE may not count the OOS/IS indication during HO execution (T304 running). 

	Docomo
	Option1
	Agree with vivo.

	Apple
	
	UE should start the RLM in target cell after RACH successful completion. 

	Qualcomm
	Legacy HO behavior
	We do not need to specify “counting IS/OOS”.

	Samsung
	Legacy HO behavior
	

	Sharp
	
	Agree with MTK

	LG
	
	Target RLM should start after HO completion. We don’t see any reason to start the target RLM during HO.

	ETRI
	
	Agree with Futurewei and MediaTek.

	Nokia
	
	Follow the legacy approach (i.e. no T310 in the target before completing the HO).  

	Spreadtrum
	
	UE should start RLM in the target cell after RACH is successful.

	Charter Communications
	
	Agree with MediaTek and other companies w/ similar views.

	Vodafone
	Option 1
	Use the same legacy handover procedure

	CMCC
	Option 1
	Follow the legacy.



	Summary:
9 companies support Option 1.
13 companies considers that the UE starts the RLM after the RACH completion
All companies consider that the legacy behaviours should be followed.


Proposal 7: Before the successful completion of the RACH to the target cell, the RLM of the target link is as the legacy handover. 

According to the current MAC specification, when the preamble reaches maximum transmission threshold, the MAC will indicate the random access problem to the RRC. However the MAC will keep sending the preamble to the target cell (i.e. keep the RACH procedure) before the expiry of T304.
Question 13: Before the successful completion of the RACH to the target cell (i.e. Phase 1), what would be the expected UE behaviours when the target MAC entity indicates the random access problem before the completion of the DAPS handover (e.g. during the running period of T304-alike timer)?
· Option 1: As the legacy handover, the UE continues the RACH to the target cell before the DAPS handover failure is claimed.
· Other options
	Company name
	Answer
	Comments

	vivo
	Option 1 
	We consider that the legacy procedure can be reused for the DAPS handover.

	Ericsson
	Option 1
	Same view as Vivo.

	ZTE
	Option 1
	

	Futurewei
	Option 1
	The UE should continue the RACH process retry the access to the target till T304 is expired and a HO failure is declared.

	Mediatek
	Option 1
	

	CATT
	Option 1
	

	Huawei
	Option 1
	

	Xiaomi
	Option 1
	

	Intel 
	Option1
	

	OPPO
	Option 1
	Agree with Vivo. We can follow the legacy procedure.

	Docomo
	Option1
	Agree with vivo.

	Apple
	Option 1
	

	Qualcomm
	Option 1
	

	Samsung
	Option 1
	

	Sharp
	Option 1
	

	LG
	Option 1
	

	ETRI
	Option 1
	

	Nokia
	Option 1
	

	Spreadtrum
	Option 1
	

	Charter Communications
	Option 1
	

	Vodafone
	Option 1
	

	CMCC 
	Option 1
	



	Summary:
All companies supports Option 1.


Proposal 8: As the legacy handover, the UE continues the RACH to the target cell before the DAPS handover failure is claimed, even though the target MAC entity indicates the random access problem.
[bookmark: _GoBack]
In phase 2 after the target cell RACH completion, if the source link is still kept, we consider that how to handle the target link failure should be discussed. If the source link is release at the same time when the target cell RACH completion, then there should be no special handling for the target link, and the UE behaviours should be like the legacy to trigger RRC connection re-establishment upon RLF.
Here we consider that RAN2 should firstly confirm that when the source link is not released, the target failure detection should be kept the same as the legacy UE.
Question 14: Can company agree that after the successful completion of RACH to the target cell, the target link RLM (i.e. T310 is started upon receiving N310 consecutive “out-of-sync” indications for the PCell) is the same as the legacy UE?
	Company name
	Answer
	Comments

	vivo
	Yes
	We consider that the legacy procedure can be reused for the DAPS handover.

	Ericsson
	Yes
	Same view as Vivo.

	ZTE
	Yes
	

	Futurewei
	Yes
	After the radio link with the target is established, the legacy RLM procedures should be followed at the target link.

	Mediatek
	Yes
	

	CATT
	Yes 
	

	Huawei
	Yes
	

	Xiaomi
	Yes
	

	Intel 
	Yes
	

	OPPO
	Yes 
	Agree with Vivo. We can follow the legacy procedure.

	Docomo
	Yes
	Agree with vivo.

	Apple
	Yes
	

	Qualcomm
	Yes
	Legacy RLM is used after HO completion.

	Samsung
	Yes
	

	Sharp
	Yes
	

	LG
	Yes
	

	ETRI
	Yes
	

	Nokia
	Yes
	Agree with preceding comments. Not sure why this is even checked?

	Spreadtrum
	Yes
	

	Charter Communications
	Yes
	

	Vodafone
	Yes
	

	CMCC
	Yes
	



	Summary:
All companies provides the answer “Yes”.


Proposal 9: After the successful completion of RACH to the target cell, the target link RLM is the same as the legacy UE

Question 15: After the target cell RACH completion and before the release of the source cell (i.e. Phase 2), what would be the expected UE behaviour(s) when the target link fails (i.e. T310 expiry, random access problem and RLC re-transmission failure)?
· Option 1: Reports the target link failure via the source link without triggering RRC connection re-establishment
· Option 2: Resume the DRB data transmission via the source link [6]
· Option 3: Resume source cell RLM [3]
· Option 4: RRC connection re-establishment
	Company name
	Answer
	Comments

	vivo
	Option 1
	As the source link is still valid, we can still keep the data reception via the source link to avoid the data transmission interruption caused by the RRC connection re-establishment when the target link fails. For Option 2, we are open for the discussion if the UL data transmission of DRB can be switched back to the source link. For Option 3, our understanding is that the source cell RLM is always kept before releasing the source link. Thus there is no extra UE behaviour of resuming source cell RLM.

	Ericsson
	Option 4
	Same answer as given to Question 2.

	ZTE
	Option 4
	Same comments as for Q2.

	Futurewei
	Option 4
	This is a very corner case. After successful HO to the target cell, the original source link should be released. Before the radio link failed at the target cell, the network may make the UE to HO to another cell or HO back to the original source cell. If not, at the expiry of the T310 at the new source cell, RLF should be declared.

	Mediatek
	Option 1 and option 2
	Same comments as for Q2.

	CATT
	Option 4
	If the target cell fails in phase 2, RRC re-establishment should be triggered.

	Huawei
	Option 1 and option 2
	Same comments as for Q2.

	Xiaomi
	Option 4
	This is a rare case. As we commented in Q8, We assume the UE would release the source connection as soon as possible, after successful completion of RACH. Simultaneous connection to both source and target should be a short period. Therefore, we prefer a simple solution.

	Intel 
	Option 1 and 2
	Same comment as for Q2;

	OPPO
	Option 4
	UE can trigger the RRC re-establishment in case the path switch procedure has been triggered. 

	Docomo
	Option4
	

	Apple
	Option 4
	

	Qualcomm
	Option 1,2,3
	This is similar to the scenario in Q2. If the source link is still active, the UE can fall back to this connection.

	Samsung
	Option 4
	

	Sharp
	Option 1 and option 2
	Same comments as for Q2.

	LG
	Option 4
	Since this case can be regarded as the after procedure of the handover, the legacy principle should be applied i.e. Re-establishment.

	ETRI
	Option 4
	Agree with Futurewei, CATT, and Xiaomi.

	Nokia
	Option 4
	Agree with Futurewei.

	Spreadtrum
	Option 4
	

	Charter Communications
	Option 1, 2, 3
	Agree with Qualcomm. 
That said, we consider this as a corner case.

	Vodafone 
	Option 4
	

	CMCC
	Option 1 and option 2
	As for Option 3, no extra UE behaviour needs to be introduced for the existing source cell RLM.



	Summary:
8 companies support Option 1.
7 companies support Option 2.
2 companies support Option 3.
14 companies support Option 4.


Proposal 10: After the target cell RACH completion and before the release of the source cell, when the target link fails, the UE triggers RRC connection re-establishment.

Question 16: If the Answer to Question 15 is “Option 1”, what information should the UE report for the target link failure?
	Company name
	Answer
	Comments

	vivo
	At least the failure cause of the target link failure.
Other information (e.g. measurement results of the failed target cell and/or neighbour cells) could also be included. 
	We consider that the failure information should include at least the failure cause. The measurement information can help the network to change to another target cell and also be used for the MDT purpose.

	ZTE
	
	Same comments as for Q3.

	Mediatek
	At least the failure cause should be indicated. 

	Other information e.g. measurement results is FFS.

	Huawei
	At least the failure cause should be included. 
	

	Intel 
	Same as MTK
	

	Qualcomm
	At least failure cause
	Same as Q3 answer

	Nokia
	Same as for Q3.
	

	Charter Communications
	At least the failure cause for DAPS HO
	Same as Q3

	CMCC
	Failure cause
	Same comments as for Q3. Measurements is FFS.



	Summary:
8 companies consider that the failure cause of the target link failure should be included in the report.


Observation 4: After the target cell RACH completion and before the release of the source cell, if the UE is requested to report the target link fail, the report includes at least the failure cause.

Simultaneous failure of the handover/target link and the source link
In case that both the target link and the source link fail at the same time, the UE is not able to keep the data transmission at all, and it is also not possible for the UE to indicate the failure to the network. One reasonable UE behaviour would be to trigger the RRC connection re-establishment.
Question 17: What would be the expected UE behaviour if both the handover/target link failure and the source link failure occur at the same time?
· Option 1: RRC connection re-establishment
· Other Options.
	Company name
	Answer
	Comments

	vivo
	Option 1
	As the UE is not able to receive/transmit anything via both the source link and the target link, the UE should trigger RRC connection re-establishment procedure.

	Ericsson
	Option 1
	

	ZTE
	-
	According to our responses to the above questions, the scenario of simultaneous handover/target link failure and source link failure would not even happen.

	Futurewei
	Option 1
	Simply depending on T304. At the expiry of T304, the establishment of the target link is failed and if the source link is already failed before. HOF should be declared and starting the reestablishment process. 

	Mediatek
	Option 1
	

	CATT
	Option 1
	

	Huawei
	Option 1
	

	Xiaomi
	Option 1
	

	Intel 
	Option 1
	

	OPPO
	Option 1
	

	Docomo
	Option1
	

	Apple
	Option 1
	

	Qualcomm
	Option 1
	

	Samsung
	Option 1
	

	Sharp
	Option 1
	

	LG
	Option 1
	

	ETRI
	Option 1
	

	Nokia
	Option 1
	Somewhat straightforward, in case both links are lost.  But we also share ZTE’s view (i.e. that this would not ever happen if RLM is either for source or target).

	Spreadtrum
	Option 1
	

	Charter Communications
	Option 1
	

	Vodafone
	Option 1
	

	CMCC
	Option 1
	



	Summary:
All companies support Option 1.


Proposal 11: If both the handover/target link failure and the source link failure occur at the same time, the UE triggers RRC connection re-establishment.

Issue 2: SRB handling
In this section we discuss how the SRB(s) of the source link and the target link is maintained. According to the legacy handover procedure, the UE establishes all RBs at the reception of the handover command, and then the UE creates the RRCReconfigurationComplete message which is sent via SRB1 to trigger the MAC RACH procedure to the target cell.
Question 18: When/how to establish the target SRB(s)?
· Option 1: The target SRB(s) (i.e. SRB1 and SRB2) are established immediately at the execution of the DAPS handover, as the legacy handover.
· Option 2: SourceSRB 1/2 is maintained until the UE sends the RRC reconfiguration complete message to the target cell, and then target SRB1/2 starts to work. [2]
	Company name
	Answer
	Comments

	vivo
	Option 1
	We think that the legacy procedure can be reused for the DAPS handover.

	Ericsson
	Option 1
	Same view as Vivo.

	ZTE
	-
	The UE re-establishes the SRBs according to the target configuration and stops receiving RRC ignalling from the source cell upon the reception of RRC the reconfiguration for handover (i.e., no optimization is needed for SRB)

	Futurewei
	Option 2
	This is not DC. There is no need to have dual RRC. Therefore, before the successful HO SRB can be maintained at the source link, after HO it should be enabled at the target. In fact, after UE sends out the RRC reconfiguration complete message, there should be no any additional RRC message at the source link.

	Mediatek
	Option 1
	The target SRB(s) (i.e. SRB1 and SRB2) are established immediately at the execution of the DAPS handover, as the legacy handover; however, the configuration for SRBs at the source cell is maintained but suspended (not in use), in case UE falls back to the source cell in case of HOF or RLF of the source cell.

	CATT
	Option 2
	In phase 1, source cell SRB1/2 are maintained. After the successful RACH access to the target cell, the target cell SRB1/2 are started.

	Huawei
	Option 1
	Same view as MTK

	Xiaomi
	Option 2
	This is related to Q2. If it’s agreed to send failure indication to source cell upon HOF, source SRB need to be maintained, before RACH is completed.
Otherwise, source SRB is not maintained at the execution of DAPS handover.

	Intel 
	Option 1
	Same as MTK. Source RRC configuration is still maintained, but suspended. The UE will not receive any RRC message from source unless the UE resumes source RRC configuration in failure case. 

	OPPO
	Option 1
	The target SRBs are established upon HO command is received. Meanwhile, source SRBs are suspended for potential fall back.

	Docomo
	Option1
	Agree with vivo.

	Apple
	Option 1
	

	Qualcomm
	Option 1
	However, the UE can still keep the configuration for source SRB1/2 (without actual transmissions) to support fallback procedure to source if HO fails.

	Samsung
	Option 1
	Target SRB(s) are established as in legacy HO. If fallback upon HOF is supported, UE will merely have to keep source SRB configuration to facilitate this

	Sharp
	Option 1
	Agree with MTK. Target SRB1 should be established upon reception of HO command for RRCreconfigurationcomplete transmission which is transmitted via target SRB1.

	LG
	Option 2
	We also think the UE doesn’t have to keep dual active RRC.

	ETRI
	Option 1
	Agree with MediaTek.

	Nokia
	
	Agree with ZTE. A long time ago we have agreed when the UE switches the RRC from source to target. No need to keep source cell’s SRBs after the reception of HO command.     

	Spreadtrum
	Option 1
	Follow the legacy procedure. UE will not receive RRC signalling from source after it receives handover command.

	Charter Communications
	Option 1
	Agree with MediaTek.

	Vodafone
	Option 1
	Reuse the legacy procedure 

	CMCC
	Option 1
	Same as MTK.



	Summary:
16 companies support Option 1.
4 companies support Option 2.
2 companies consider that no optimization for SRB is needed.


Proposal 12: The target SRB(s) (i.e. SRB1 and SRB2) are established immediately at the execution of the DAPS handover, as the legacy handover.
According to the discussion given in Section 2.1, the UE could report the target link problem (e.g. handover failure or target link failure) via the source link. Here we assume that the UE would need to send an RRC message via an SRB of the source link.
Question 19: If RAN2 agrees to allow the UE to report the target link failure or DAPS handover failure via the source link, which SRB should the UE use to report the failure?
	Company name
	Answer
	Comments

	vivo
	Source SRBx
	Here we consider that the DAPS handover configuration can include the source SRBx configuration for the source link and the target SRB1/2 configuration for the target link at the same time. This is alike the SRB3 configuration for the SCG and the SRB1/2 configuration for the MCG. 

	Ericsson
	-
	We prefer to trigger RRC re-establishment at handover failure/target RLF, hence there is no need for SRBx.

	ZTE
	-
	We prefer not to support the reporting of the target link failure or DAPS handover failure via the source link. In this case, the SRB handling in the legacy handover can be reused without any optimization.

	Futurewei
	Not needed
	If HO to the target is failed, the likelihood of source link is still good is small. Not worth to fall back. This is not DC. In this case, we prefer simply declaring a HOF and starting the reestablishment procedure.

	Mediatek
	Source SRB1/2
	As explained in Q18, the configuration for SRB1/2 at the source cell is maintained but suspended (not in use). In case of HOF or target cell RLF,  UE falls back to the source cell and use the SRB1/2 of the source for failure indication. 

	CATT
	Source SRB1
	In our opinion, HOF if occurred in phase 1 (while the source SRB1/2 are kept), failure information can be provided to the source cell via source SRB1

	Huawei
	At least Source SRB1
	SRB2 is mainly for NAS signalling.

	Xiaomi
	Source SRB 1
	

	Intel 
	Source SRB1
	

	OPPO
	
	If target link failure is declared, the source SRB 1 can be resumed for DAPS failure report. 

	Docomo
	
	Agree with Ericsson.

	Apple
	
	We prefer to trigger Connection Reestablishment.

	Qualcomm
	Source SRB1
	

	Samsung
	
	See comment to Q.18.

	Sharp
	Source SRB1
	

	LG
	Source SRB
	It is very obvious that the UE need to send singnaling to the source cell using the source cell configuration. The UE doesn’t need to keep the configuration in the handover command which is failed.

	ETRI
	Source SRB1
	Agree with CATT and Huawei.

	Nokia
	
	If the SRB is switched to target cell once UE receives the handover command and the fall-back to source cell is allowed, then the UE can send RRC Connection Re-establishment on a PUSCH UL grant (SRB0) (no need for the first two steps: Preamble + RAR) as the connection is maintained with the source cell.

	Spreadtrum
	
	Prefer to trigger re-establishment.

	Charter Communications
	Source SRB1
	

	Vodafone 
	Source SRB1
	The target link failure or DAPS handover failure must be reported to the source node

	CMCC
	Source SRB1
	Agree with Huawei.



	Summary:
13 companies consider that the source SRB1 is needed for the UE to report the failure.
6 companies consider that no optimization is needed for the source SRB.
1 company considers that the UE uses SRB0 to report the failure.
1 company consider that the source SRB1 is resumed for DAPS failure report.


Proposal 13: The source SRB1 is used for the UE to report the DAPS handover failure (i.e. T304 expiry).

Regarding when to release the SRB of the source link, we consider that the UE behaviour would be the same as the release of the SCG SRB3 (i.e. SRB3 can be released at the same time of SCG release) and no extra UE behaviour needs to be specified. Then the source link configuration including the source SRBx configuration will be released upon the source link release.
Question 20: If RAN2 agrees to allow the UE to report the target link failure or DAPS handover failure via a SRBx of the source link, when should the UE release the SRBx of the source link?
· Option 1: At the release of the source link (i.e. no extra UE behaviour specified)
· Other Options
	Company name
	Answer
	Comments

	vivo
	Option 1
	Although this question is part of the email discussion, we consider that no extra UE behaviour needs to be specified for releasing the source link SRBx during the DAPS handover.

	Ericsson
	-
	Same answer as given to Question 19.

	ZTE
	-
	Same answer as for Q19.

	Futurewei
	Option 1
	we don’t support report the failure from the source. Release of the source link is only after the RACH to the target is successful.

	Mediatek
	Option 1
	

	CATT
	
	Source SRB1/2 are released at the successful RACH to the target (start of phase 2).

	Huawei
	Option 1
	

	Xiaomi
	Option 1
	

	Intel 
	Option 1
	

	OPPO
	
	If target link failure is declared, the source SRBs can be resumed for DAPS failure report. We do not see the need for SRBx.

	Docomo
	
	Same answer as Q19.

	Apple
	
	Same answer as Q19.

	Qualcomm
	Option 1
	Both source SRB and DRBs are released upon the NW indication (from the target cell). 

	Samsung
	
	When the UE reports the target HOF to the source then UE simply follows what the source commands the UE

	Sharp
	Option 1
	

	LG
	
	Same answer as for Q19.

	ETRI
	
	Agree with CATT.

	Spreadtrum
	
	Same answer as Q19.

	Charter Communications
	Option 1
	

	Vodafone
	Option 1
	

	CMCC
	Option 1
	



	Summary:
11 companies consider that the source SRB is released at the release of the source link, and no extra UE behaviours need to be specified.
6 companies consider that no optimization is needed for the source SRB.
2 companies consider that the source SRB is released at the successful RACH to the target.
1 company considers that the source SRBs can be resumed for DAPS failure report.


Observation 5: The source SRB is released at the release of the source link, and no extra UE behaviours need to be specified.

According to the discussion given above, the UE could have both the source link SRBx and the target link SRB1/2 at the same time. Then one remaining question would be whether the UE has single RRC state/entity or two RRC state/entity. From our understanding, the UE behaviour would be the same as the configuration of SCG SRB3 that the UE only has one single RRC state/entity.
Question 21: If the UE can have the source link SRBx and the target link SRB1/2, how many RRC state/entity does the UE have?
· Option 1: Single RRC state/entity
· Option 2: Dual RRC states/entities
	Company name
	Answer
	Comments

	vivo
	Option 1
	Although this question is part of the email discussion, we consider that no extra UE behaviour needs to be specified for this if we keep the current modelling of SRB3 to allow the UE having single RRC state/entity.

	Ericsson
	Option 1
	There is a single RRC state/entity, although we don’t support the use SRBx, see answer to Question 19.

	ZTE
	Option 1
	As commented in Q19, SRB handling in the legacy handover, including the fact that there is only one single RRC state/entity, can be reused without any optimization.

	Futurewei
	Option 1
	Option 1 does not dependent on the condition of Q21. This is not DC based HO. No SRB3 is assumed. 

	Mediatek
	Option 1
	From UE aspect, there is one RRC entity and state, since there is only one SRB1/2 (either from the source cell or the target cell)in use. 

	CATT
	Option 1
	We don’t see that source SRBs and the target SRBs are maintain at the same time. In our view, only one set of SRBs (either source or target) are active at a time.

	Huawei
	Option 1
	No need to introduce extra RRC entity, in our opinion RRC entity should be transferred to target gNB after successful RACH.

	Xiaomi
	Option 1
	Single RRC is more appropriate. UE need to consider channel condition of both target and source cell, during DAPS.

	Intel 
	Option 1
	Only 1 RRC entity and state is used for a given time. 

	OPPO
	
	Single active RRC state/entity. AndUE only exchanges RRC messages through single RRC entity (either in source node or target node) at one time. We also don't see the need to support SRBx.

	Docomo
	Option1
	UE only has single RRC state/entity.

	Apple
	Option 1
	

	Qualcomm
	Option 1
	Keeping source SRB configuration does not imply that they are used simultaneously with the target SRBs. We should follow the legacy HO for the SRB handling except for the fallback to source case in which case source SRBs become active again.

	Samsung
	Option1
	Switch SRBs from source to target with the transmission of RRCReconfigurationComplete to target else if T304 expires for target fallback to source SRB to report failure to source. This is supported with single RRC

	Sharp
	Option 1
	There is only one RRC connection to be active at the same time though UE can maintain the source RRC but it can be suspended.

	LG
	Option 1
	

	ETRI
	Option 1
	Agree with CATT.

	Nokia
	Option 1
	

	Spreadtrum
	Option 1
	

	Charter Communications
	Option 1
	

	Vodafone
	Option 1
	

	CMCC
	Option 1
	



	Summary:
All companies consider that the UE has only one RRC state.
6 companies consider that the source SRB is suspended during the handover, and resumed when the UE reports the failure.


Proposal 14: The UE has only one RRC state/entity.
Proposal 15: RAN2 is kindly requested to discuss which of the following options is used for the source SRB1:
· Option 1: The source SRB1 and the target SRBs are kept at the same time.
· Option 2: The source SRB1 is suspended during the handover and resumed when the UE reports the DAPS handover failure via the source link.

Other Issue(s)
This section is to allow companies to raise other issues which could be relevant to this email discussion but not fully covered by the above discussions.
Question x:…
	Company name
	Answer
	Comments

	Intel
	
	How to handle RRM, system inforamtion updates, paging, ETWS, CMAS in source cell after receiving HO command, same as legacy or not?

	OPPO
	How to release source link?
	The trigger of source link release is still an open issue to be discussed.

	Samsung
	When and how to release the source link ?
	In our view this is implicit with the transmission of RRCReconfigurationComplete to the target. We do not see any benefit of the explicit release of the source by the target.




Conclusions
22 companies joined the email discuss. The summary of company feedbacks can be found under each questions. The following proposals are based on the majority views from the email discussion. For the other issues raised by companies, the rapporteur would suggest to discuss separately with company contributions.
Observation 1: When DAPS handover fails, the failure cause is reported for the DAPS handover failure.
Observation 2: When DAPS handover fails, the available measurement results may also be reported for the DAPS handover failure. 
Observation 3: Before the successful completion of the RACH to the target cell, if the UE is requested to stop the RLF detection of the source link, the UE shall stop all RLF detection of the source link.
Observation 4: After the target cell RACH completion and before the release of the source cell, if the UE is requested to report the target link fail, the report includes at least the failure cause.
Observation 5: The source SRB is released at the release of the source link, and no extra UE behaviours need to be specified.
Proposal 1: T304 is reused to determine the DAPS handover failure.
Proposal 2: When the DAPS handover fails, the UE report the DAPS handover failure via the source link without triggering RRC connection re-establishment if the source link is still available.
Proposal 3: When the DAPS handover fails, the UE resumes the DRB data transmission via the source link if the source link is still available.
Proposal 4: Before the successful completion of the RACH to the target cell, the UE keeps the source link failure detection (i.e. physical layer problem detection (i.e. RLM), RACH failure detection and RLC re-transmission failure detection) of the source link.
Proposal 5: When the source link fails, the UE releases the source link and stops any data transmission or reception via the source link.
Proposal 6: After the successful completion of the RACH to the target cell and before the release of the source link, the UE does not keep the source link failure detection (i.e. physical layer problem detection (i.e. RLM), RACH failure detection and RLC re-transmission failure detection) of the source link.
Proposal 7: Before the successful completion of the RACH to the target cell, the RLM of the target link is as the legacy handover. 
Proposal 8: As the legacy handover, the UE continues the RACH to the target cell before the DAPS handover failure is claimed, even though the target MAC entity indicates the random access problem.
Proposal 9: After the successful completion of RACH to the target cell, the target link RLM is the same as the legacy UE
Proposal 10: After the target cell RACH completion and before the release of the source cell, when the target link fails, the UE triggers RRC connection re-establishment.
Proposal 11: If both the handover/target link failure and the source link failure occur at the same time, the UE triggers RRC connection re-establishment.
Proposal 12: The target SRB(s) (i.e. SRB1 and SRB2) are established immediately at the execution of the DAPS handover, as the legacy handover.
Proposal 13: The source SRB1 is used for the UE to report the DAPS handover failure (i.e. T304 expiry).
Proposal 14: The UE has only one RRC state/entity.
Proposal 15: RAN2 is kindly requested to discuss which of the following options is used for the source SRB1:
· Option 1: The source SRB1 and the target SRBs are kept at the same time.
· Option 2: The source SRB1 is suspended during the handover and resumed when the UE reports the DAPS handover failure via the source link.
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Annex A
	[bookmark: _Toc535571219]5.3.11	Radio connection failure related actions
[bookmark: _Toc535571220]5.3.11.1	Detection of physical layer problems in RRC_CONNECTED
The UE shall:
1>	upon receiving N310 consecutive "out-of-sync" indications for the PCell from lower layers while neither T300, T301, T304 nor T311 is running:
2>	start timer T310;
1>	upon receiving N313 consecutive "out-of-sync" indications for the PSCell from lower layers while T307 is not running:
2>	start T313;
NOTE:	Physical layer monitoring and related autonomous actions do not apply to SCells except for the PSCell.


	[bookmark: _Toc535571226]5.3.11.3	Detection of radio connection failure
The UE shall:
1>	upon T310 expiry; or
1>	upon T312 expiry; or
1>	upon random access problem indication from MCG MAC while neither T300, T301, T304 nor T311 is running; or
1>	upon indication from MCG RLC, which is allowed to be send on PCell, that the maximum number of retransmissions has been reached for an SRB or DRB:
2>	consider radio connection failure to be detected for the MCG i.e. RLF;
…




Annex B
RAN2#107 meeting agreements:
Agreements

Reconfirm the following understanding on DAPS
1	For DAPS DL transmission/reception operation:
•	The source eNB and the target eNB perform header compression, ciphering and add PDCP header separately;
•	UE performs deciphering and header decompression for the DL PDCP SDUs received from the source eNB and target eNB separately; stores those PDCP SDUs in the common PDCP reception buffer and performs PDCP reordering; and then delivers the PDCP SDUs to upper layers in ascending order.
2	single UL new PUSCH data transmission as baseline and UE switches UL data transmission (new and unacknowledged PDCP SDUs) to target gNB upon reception of the first UL grant for data transmission from the target gNB after RA procedure towards the target gNB is successfully completed.
3 As described in single UL new data transmission solution: For the DL data transmission, the UE continues to provide HARQ ACK/NACK,other CSI kind of feedback, ARQ ACK/NACK to the source eNB before release of the source cell connection.
FFS whether UL HARQ retransmissions continue
FFS whether RoHC feedback is needed
4	We do not restrict UP specifications without clear reason (e.g. BSR, PHR, etc.)

Agreements

1 UE shall be able to send UL PUSCH user plane data to source eNB until the point when the message including RRC Connection Reconfiguration Complete has been successfully transmitted to target eNB.

2 Rel-15 PDCP duplication via DC (from HRLLC WID) is not supported in combination with DAPS during handover.

3	For UL transmission operation during DAPS based HO.  
•	UE maintains PDCP SN for UL PDCP PDUs in the common SN allocation function throughout the handover procedure; 
•	Performs header compression and ciphering for the UL PDCP SDUs based on the destination of the PDU (source or target eNB); 
•	Adds PDCP header and submits the PDCP date PDU to the lower layers associated to the destination of the PDU (source or target eNB); 
•	FFS on whether security and ROHC are modelled as separate functions or not.
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