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Introduction
This email discussion is to address the open issues in NR mobility enhancement RRM, based on the email discussion (R4-2002304) and approved WF (R4-2002224)  in RAN4#94-e. 
· Interruption in intra-frequency DAPS HO D1 for 60KHz SCS.
· Power imbalance between the source and target cells in DAPS intra-frequency HO side condition.
· Synchronization condition for intra-frequency DAPS HO.

Topic #1: DAPS handover
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003090
	Ericsson
	Observation 1 : For operation where the UE is assumed to use the same FFT for DL reception, tight synchronization (significantly shorter than CP and also allowing for possible multipath propagation) is necessary.
Observation 2 : For operation where the UE is assumed to use the same FFT for transmission, independent control of UL transmission timing is not possible
Observation 3 : For network synchronization, there are sometimes significant additional costs or feasibility aspects to consider for accurate sync, especially for cases where GPS based solutions cannot be used 
Observation 4 : For TDD networks, cell phase sync requirements are met at the basestation antenna connectors
Observation 5 : As neither network nor UE has control over propagation conditions, a tighter syncronisation requirement at the UE antenna connector implies restricted deployment usability for DAPS handover
View 1 : Syncronisation between cells at the UE significantly better than the CP duration is necessary to allow single FFT architectures for reception and transmission
View 2 :  Syncronisation between cells at the UE should allow for DAPS handover to be used in different deployment scenarios considering a maximum cell size such as 10km
Alt-1 : UE shall support DAPS handover with “loose sync” e.g. ≥33uS time difference
Alt-2 : Investigate feasibility to specify “tight sync” or “loose” sync DAPS handover capabilities for intra-f/intra-band HO.
Alt-3 : Accept the limited use cases for “tight-sync” DAPS handover and that there are many scenarios where such sync cannot be guaranteed. In those cases the NW would fall back to legacy handover
Proposal 1 : RAN4 should discuss alternatives for syncronisation accuracy in DAPS handover, and explicitly capture the condition in which synchronous DAPS handover is expected to succeed as a side condition of requirements in 38.133
Proposal 2 : The power imbalance during DAPS handover is not specified in 38.133

	R4-2003193
	Intel
	Proposal 1: interruption for DAPS handover in Delay (1) is defined as:
	[image: ]
	NR Slot length (ms)
	Interruption length X (slotsnote 1)

	0
	1
	[1]

	1
	0.5
	[2]

	2
	0.25 Note 2
	[3]

	Note 1:	The same SCS of source cell and target cell is assumed.
Note 2:	It is assumed that the BWP of target cell is no larger than the BWP of source cell.
Note 3:	The power imbalance between source cell and target cell shall be within [TBD] dB.


Observation 1: with 3dB power imbalance the SNR of one of the two cells would become lower than -3dB.
Proposal 2: power imbalance specified in side condition of interruption requirement should be [3] dB.
Proposal 3: It is assumed that source cell and target cell are synchronous in intra-frequency DAPS HO.

	R4-2003562
	Qualcomm
	Observation 1. In intra-frequency DAPS HO upon adding target cell, UE needs to perform basic tasks that cause interruptions and are not dependent on the SCS. Some of these tasks are as following:
· Activating another baseband module for the target cell 
· Adjust UE processing resources and power (e.g., clocks, memory) to reflect the increased processing demand due to target cell addition
· Enabling streaming of RF samples (from the same or different RF module depending on UE implementation) to the newly activated baseband module
Proposal 1. RAN4 to adopt option 2 (1ms) for interruption time in D1 for intra-frequency DAPS HO with 60 kHz SCS. 
Proposal 2. During intra-frequency DAPS HO in FR1, both source and target cells shall meet the relative measurement side conditions on SSB Es/Iot for intra-frequency in FR1.
Proposal 3. During intra-frequency DAPS HO in FR1 and for PDSCH decoding, both source and target cells shall meet the RF REFSENS requirements of the corresponding FR1 band as specified in TS38.101-1 which corresponds to -1 dB SNR (1Rx) or -4 dB SNR (2Rx). 
Observation 2. Assumption of 33 us MRTD is specific to inter-band scenarios and is well beyond what is required for intra-frequency or intra-band TDD to function with controlled interference. 
Proposal 4. Definition of synchronous DAPS HO for intra-frequency or intra-band scenarios shall be based on maximum of 3 us MRTD between source and target cells.
Proposal 5. In case simultaneous uplink transmission to source and target cells is not supported by UE in intra-frequency or intra-band scenarios, UE is allowed to cause more interruption to the source cell if uplink transmissions of source and target cells overlap in time. 

	R4-2003605
	MTK
	Proposal 1: RAN4 to use 1ms as the interruption length of intra-frequency DAPS handover when UE does not need to adjust its RF bandwidth
Proposal 2: The intra-frequency DAPS handover can only be achieved when following 3 conditions are fulfilled: the SSB centre frequencies of serving cell and target cell , the SSB subcarrier spacings of serving cell and target cell, and active DL/UP BWPs of serving cell and target cell are all the same
Proposal 3: RAN4 to clarify that both the SSB SNR threshold of target cell and the PDSCH power imbalance limitation of source and target cells should be introduced as the side conditions for the intra-frequency DAPS handover
Proposal 4: UE is allowed to have longer interruption time or throughput reduction, if the power imbalance exceeds the specified limitation 
Proposal 5: RAN4 to decide the power imbalance between source cell and target cell for DAPS handover in the performance part discussion
Proposal 6: RAN4 only specifies interruption length of intra-frequency DAPS handover when RF retuning time is not needed during Delay (1), whereas the interruption length of intra-frequency DAPS handover during Delay (2) might still need to consider the RF retuning time
Proposal 7: RAN4 not to specify the requirement of intra-frequency DAPS handover for asynchronous case


	R4-2003959
	NEC
	Proposal 1: Interruption length X=3 slots for Intra-frequency DAPS handover when BWPSource ≥ BWPTarget        
Proposal 2: RAN4 to discuss power imbalance for DAPS handover during performance part discussion 

	R4-2004308
	Huawei
	Proposal 1: During DAPS HO delay (1), the interruption time Tinterrupt1 for intra-frequency DAPS HO with BWsource ≥ BWtarget can be defined as:
· Option 1 (Preferred)
	[image: ]
	NR Slot length (ms)
	Interruption length X (slotsnote 1)

	0
	1
	[1]

	1
	0.5
	[1]

	2
	0.25 Note 2
	[2]

	Note 1:	The same SCS of source cell and target cell is assumed.
Note 2:	Both source cell and target cell is on FR1.


· Option2 (Compromised)
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	NR Slot length (ms)
	Interruption length X (slotsnote 1)

	0
	1
	[1]

	1
	0.5
	[2]

	2
	0.25 Note 2
	[3]

	Note 1:	The same SCS of source cell and target cell is assumed.
Note 2:	Both source cell and target cell is on FR1.


Proposal 2: The intra-frequency DAPS handover could be defined as that:
· the centre frequency of the SSB of the source cell and the centre frequency of the SSB of the target cell are the same, and 
· the subcarrier spacing of the two SSBs are also the same.
Proposal 3: During DAPS handover procedure, UE is required only to perform RRM measurements on the frequencies of source cell and target cell.
Proposal 4: The DAPS handover requirements are applied provided that:
· the active BWP of source cell contains the initial BWP of source cell. and
· the configured BWP of target cell contains the initial BWP of target cell
Proposal 5: There is no need to restrict current intra-frequency DAPS handover requirements to synchronous case.
Proposal 6: It is suggested that the current intra-band inter-frequency DAPS handover interruption requirements can be applied to asynchronous scenario.
Proposal 7: It is suggested that MRTD=33us and MTTD=34.6us are assumed for synchronous DAPS handover.

	R4-2004310
	Huawei
	Observation 1: For UE capabilities on DAPS handover, there is a misalignment between RAN2’s signalling design and RAN4’s assumption.
Proposal 1: RAN4 sends an LS to RAN2 to inform the updated UE capability signalling design on DAPS handover as follows:
	CA-ParametersNR-v16xy ::=           SEQUENCE {
    daps-Parameters-r16                   SEQUENCE {
        asyncIntraFreqDAPS-r16                           ENUMERATED {supported}                 OPTIONAL,
        asyncInterFreqDAPS-r16                  ENUMERATED {supported}                 OPTIONAL,
        inter-FreqDAPS-r16                      ENUMERATED {supported}                 OPTIONAL,
        pdcch-BlindDetectionSource-r16          INTEGER (2..16)                        OPTIONAL,-- FFS to be confirmed in RAN1
        pdcch-BlindDetectionTarget-r16          INTEGER (2..16)                        OPTIONAL, -- FFS to be confirmed in RAN1
        singleUL-TransmissionIntraFreqDAPS-r16           ENUMERATED {supported}                 OPTIONAL,
        SingleUL-TransmissionInterFreqDAPS-r16  ENUMERATED {supported}                 OPTIONAL,
        supportedNumberTAG-DAPS-r16             ENUMERATED {n2, n3, n4}                OPTIONAL,   -- do we need repeat it?
        uplinkPowerSharingDAPS-r16              ENUMERATED {dynamic, semiStaticM1, semiStaticM2, all}    OPTIONAL
    }
}

BandParameters-v16x0 ::=            SEQUENCE {
    intraBandInterFreqDiffSCS-DAPS-r16               ENUMERATED {supported}                 OPTIONAL,
    intraBandIntraFreqDiffSCS-DAPS-r16               ENUMERATED {supported}                 OPTIONAL,
    intraFreq-DAPS-r16                      ENUMERATED {supported}                 OPTIONAL
}






Open issues summary
Issue 1-1: Interruption in intra-frequency DAPS HO D1 for 60KHz
· Proposals
· Option 1: 3 slots (Intel, NEC, Huawei)
· Option 2: 4 slots (Qualcomm, MTK)
· Recommended WF
· Need more discussion

Issue 1-2: interruption when UL Tx overlap in time:
· Proposals
· Option 1: In case simultaneous uplink transmission to source and target cells is not supported by UE in intra-frequency or intra-band scenarios, UE is allowed to cause more interruption to the source cell if uplink transmissions of source and target cells overlap in time (Qualcomm)

· Recommended WF: we already had similar agreement in RAN4#93 (R4-1913436). RAN4 is to reflect related agreements in corresponding CRs.

Issue 1-3: different interruption during Delay (1) and (2):
· Proposals
· Option 1: RAN4 only specifies interruption length of intra-frequency DAPS handover when RF retuning time is not needed during Delay (1), whereas the interruption length of intra-frequency DAPS handover during Delay (2) might still need to consider the RF retuning time (MTK)
[image: ]
· Recommended WF: 
· Need more discussion

Issue 1-34: Power imbalance in side condition for interruption requirements
· Proposals
· Option 1: not defined in TS38.133 (Ericsson)
· Option 2: [3dB] (Intel)
· Option 3: in FR1 (Qualcomm)
· both cells shall meet the relative measurement side conditions on SSB Es/Iot, and
· both cells shall meet the RF REFSENS requirements of the corresponding FR1 band as specified in TS38.101-1 which corresponds to -1 dB SNR (1Rx) or -4 dB SNR (2Rx)
· Option 4: discuss in performance part (MTK)
· RAN4 to clarify that both the SSB SNR threshold of target cell and the PDSCH power imbalance limitation of source and target cells should be introduced as the side conditions for the intra-frequency DAPS handover interruption requirement, and UE is allowed to have longer interruption time or throughput reduction, if the power imbalance exceeds the specified limitation 
· Option 4A: discuss in performance part (NEC)
· Recommended WF
· Need more discussion

Issue 1-45: whether to define requirements for asynchronous intra-band DAPS HO:
· Proposals
· Option 1: (Intel, Qualcomm, MTK)
· No requirements.
· Option 2: (Huawei)
· no need to restrict current intra-frequency DAPS handover interruption requirements to synchronous scenario.
· the current intra-band inter-frequency DAPS handover interruption requirements can be applied to asynchronous scenario.
· Recommended WF: the current intra-band inter-frequency DAPS handover interruption requirements can be applied to asynchronous scenario. Meanwhile, since RAN2 will introduce sync and async capability for intra-frequency DAPS HO, RAN4 needs to specify side condition for sync scenario such that in case side condition is not met (async scenario) a UE which can only support sync scenario doesn’t have to meet the requirement. 

Issue 1-56: synchronization condition for intra-frequency DAPS HO:
· Proposals
· Option 1: (Ericsson)
· UE shall support DAPS handover with “loose sync” e.g. ≥33uS time difference, or
· Investigate feasibility to specify “tight sync” or “loose” sync DAPS handover capabilities for intra-f/intra-band HO, or
· Accept the limited use cases for “tight-sync” DAPS handover and that there are many scenarios where such sync cannot be guaranteed. In those cases the NW would fall back to legacy handover.

· Option 2: refer to MRTD/MTTD requirement for data reception/transmission. (Intel)
· Option 2A: Definition of synchronous DAPS HO for intra-frequency or intra-band scenarios shall be based on maximum of 3 us MRTD between source and target cells. (Qualcomm)
· Option 3: It is suggested that MRTD=33us and MTTD=34.6us are assumed for synchronous DAPS handover. (Huawei)
· Recommended WF: 
· Need more discussion


Issue 1-57: other conditions for intra-frequency DAPS HO:
· Proposals
· Option 1: (MTK) 
· the SSB centre frequencies of serving cell and target cell are the same, and
· the SSB subcarrier spacings of serving cell and target cell are the same, and 
· active DL/UP BWPs of serving cell and target cell are the same
· Option 2: (Huawei)
· the centre frequency of the SSB of the source cell and the centre frequency of the SSB of the target cell are the same, and 
· the subcarrier spacing of the two SSBs are also the same

· Recommended WF: 
· Need more discussion

Issue 1-68: RRM measurement during DAPS handover:
· Proposals 1: (Huawei)
· During DAPS handover procedure, UE is required only to perform RRM measurements on the frequencies of source cell and target cell, and
· The DAPS handover requirements are applied provided that:
· the active BWP of source cell contains the initial BWP of source cell. and
· the configured BWP of target cell contains the initial BWP of target cell 
· Recommended WF: 
· Need more discussion


Issue 1-79: UE capability for DAPS handover:
· Proposals 1: (Huawei)
· RAN4 sends an LS to RAN2 to inform the updated UE capability signalling design 
· Recommended WF: 
· Need more discussion

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Issue 1-1: Our preference is option 1 (3 slots), however this is a fairly minor issue from our perspective and we can agree to either option in the end.
Issue 1-2: Existing agreement needs to be captured;; it is important that UE with 1TX prioritises transmissions to target cell.
Issue 1-4 : Perhaps we can move the discussion forward by getting common understanding on the purpose of the requirement. In our understanding it is not a demod requirement, and moreover there is no demod performance work planned, since being connected to 2 cells in DAPS handover is a transitory situation. Like legacy HO, DAPS handover will fail resulting in RRC reestablishment or fallback to original source configuration (new feature for DAPS) if failure occurs before random access procedure is completed to target cell. But we don’t immediately see a need to specify failure case. There is no such side condition on delay requirement in legacy HO, even though failure can occur during legacy HO as well.
Issue 1-5 : Needs to be discussed in conjuction with the definition of syncgronous, since all cases that are not synchronous are async. That said, in general we think that it may be a common scenario is interfrequency HO to the adjacent channel. For TDD such scenario should be fairly well synchronoised for coexistence reasons, but it may be async for FDD. So we have interest in UE indicating asnyc DAPS handover capability if the burden in terms of capability signaling changes/complexity is not high. 
Issue 1-6 : Our main point here is just that the condition in which a HO is considered synchronous needs to be clearly specified to avoid future misunderstandings. Option 3 would be best for deployment considerations, but cannot be implemented with a single FFT receiver. For option 2/2A we think that 3uS difference between source and target might already lead to significant performance degradation if both are received with a single FFT in a significant multipath delay spread, since 3uS out of 4.7uS cyclic prefix is already large, and the situation is worse for shorter CP. On the other hand, option 2 will lead us to the conclusion that it is not safe to use synchronous DAPS HO except between collocated cells or small cells, so it significantly limits the usefulness of DAPS HO. However, if this is the situation it is necessary that this is specified in RAN4, so that it is clear the deployments in which DAPS sync HO is possible.
Issuue 1-9 : At most we should indicate to RAN2 that current capability signaling design does not allow intrafrequency and intraband interfrequency DAPS HO to be differentiated. We can also indicate to RAN2 that RAN4 thinks some UE may be able to perform async inter-f intra-b HO which cannot also perform asyn intra-f handover, whereas the consequence of the current design is that such UE would need to indicate support for sync HO because they are limited by the intra-f part of their design. We should not tell RAN2 how to change the signaling, nor indeed that they must change the signaling, since we do not really have proper understanding of the impacts in RAN2. For clarity though, as indicated under issue 1-4, from a RAN4 point of view we would like to maximise the support for asynchronous capabilities as much as possible especially if the definition of sync is “tight sync”

….
Others: We didn’t provide comment yet on any of the CRs, since they mostly address the open issues with individual 

	MTK
	Issue 1-1: From UE perspective, 0.75ms is too tight. We prefer 4 slots.
Issue 1-2: Existing agreement needs to be captured;
Issue 1-3: This one should be clarified. The agreement in last meeting seems to allow RF retuning time during Delay (2).  
Issue 1-4: There is no such side condition on delay requirement in legacy HO, so we do not understand why RAN4 discuss this value in the core part.
Issue 1-5: For asynchronous case, UE might need to adjust its AGC gain frequently during the whole DAPS handover procedure. The data reception of source cell will be interrupted if UE conduct the AGC gain tuning within the CP of target cell, whereas the data reception of target cell will be interrupted if UE conduct the AGC gain tuning within the CP of source cell. How many slots will be interrupted depends on the cell coverage range, UE speed, etc. It seems that many factors should be considered. Current intra-band inter-frequency DAPS handover interruption requirements can not be applied to asynchronous scenario.
Issue 1-6: Support Option 2A. Definition of synchronous DAPS HO for intra-frequency or intra-band scenarios shall be based on maximum of 3 us MRTD between source and target cells. Otherwise, it would be difficult to determine the DL/UL configuration as two CCs could have different DL/UL configuration. Besides, the performance of the first OFDM symbol would be degraded.
Issue 1-7: Support option 1. It is impossible for UE to conduct the DAPS handover if active DL/UP BWPs of serving cell and target cell are not the same
Issue 1-8: We don't need to specify RRM measurement requirement during handover procedure. Besides, we can preclude the case of intra-freq. measurement with gap by introducing the condition "the active BWP of source/target cell contains the initial BWP and SSB of source/target cell." It can be added in definition part (Issue 1-7)
Issue 1-9: We agree that inter-frequency vs. intra-frequency support of DAPS HO is not a UE capability. However, RAN2 has its own design methodology. We can just inform RAN2 our concern and let RAN2 to do the corresponding modification.

	Qualcomm
	Issue 1-1: our preference is 1ms regardless of SCS. In our view, the actions/tasks that UE needs to take that cause interruption is independent of SCS. We don’t believe 0.25ms extra interruption makes a  material difference on user experience.
Issue 1-3 (MTK proposal): We don’t understand why this proposal is brought up. Previous agreements and conclusions in RAN4 are clear. Tinterrupt1 corresponds to the time that target BWP is contained within source BWP. So no retuning is required. For Tinterrupt2, the CR already captures the interruption:
“For FR1-to-FR1 intra-frequency handover, Tinterrupt2 equals to 2ms when the BWP of target cell is smaller than the BWP of source cell, and Tinterrupt2 is specified in Table 6.1.3.2.2-4 when the same BWP is used for target cell and source cell.”
Issue 1-4 (power imbalance): In our view, as long as the side condition for measurement and REFSENS is met for both source and target cells during the DAPS HO, UE should be able to measure both source and target cells and demodulate PDSCH from both source and target cells. UE may not be able to demodulate high MCS but we don’t specify these details and leave it to performance part. We also don’t see the need for specifying a power imbalance limit. Two NOTES on measurement and REFSENS side conditions should be enough.
Issue 1-5: We can agree to having async intra-frequency or intra-band DAPS if the capability signaling supports separate indication of sync vs. async for these cases. However, what the actual interruption times should be needs further discussion and we need to check. One thing is clear and that is also captured in the WF for this item: definition of sync in each case should be clearly captured in the spec in order for correct requirements to be applied. The definition of sync is higher priority compared to async interruption values, in our view.
Issue 1-6: We cannot agree to the definition of sync being 30+us MRTD. This obviously leads to significant increase in UE complexity and is not even necessary in TDD deployments. We note again that even in multi-TRP, the definition of sync in RAN1 is assumed to be MRTD within CP length. Option 3 cannot be agreed. 
Issue 1-7 (other conditions for intra-f): Same SCS between source and target cell was already agreed in RAN4. We also agreed to use a different capability than R15 capability (but similar) to provision for UE’s that can support mixed SCS between source and target cell. RAN4 also agreed to adhere to RAN1 agreement and consider the cases where target BWP is contained within source BWP so having the same BWP between source and target is not necessary. We don’t understand why center frequency of SSB between source and target cells should be aligned. To us, this seems unnecessary.
Issue 1-8: we can support this proposal.
Issue 1-9: The LS to RAN2 should only indicate what different capabilities or flexibilities are needed based on RAN4 agreements. It should not tell RAN2 how to change it or what the naming convention should be. That’s RAN2’s domain. If RAN4 can collectively agree that a particular capability is missing (which we’re still doubtful), then we can send an LS to RAN2 on what should be added with a general description.
 

	Intel
	Issue 1-1: Interruption in intra-frequency DAPS HO D1 for 60KHz
Option 1 is preferred. We can compromise to option 2.
Issue 1-2: interruption when UL Tx overlap in time:
Agree to reflect this in core requirements.
Issue 1-3: different interruption during Delay (1) and (2):
@MTK: The motivation is unclear. Does MTK ask for longer interruption on top of existing Tinterrupt2?
Issue 1-4: Power imbalance in side condition for interruption requirements
It seems more acceptable to companies if we only reflect this in test case rather than capturing in core part. We can compromise to that. 
Issue 1-5: whether to define requirements for asynchronous intra-band DAPS HO:
As mentioned in recommended WF, we will have different UE capabilities to support sync and async HO. It makes sense to clarify under what condition the sync only capable UE needs to meet current requirements. 
Issue 1-6: synchronization condition for intra-frequency DAPS HO:
To allow single FFT for intra-band DAPS HO, we propose to refer to intra-band MRTD requirement (3us). Note this doesn’t preclude the usefulness of asynchronous deployment (like async FDD), since UE is still allowed to indicate support of async DAPS HO.
Issue 1-7: other conditions for intra-frequency DAPS HO:
We don’t prefer to spend too much time on definition of intra/inter-frequency DAPS HO, although it can somehow make our requirements clearer. 
Following RAN1 agreement, in intra-frequency DAPS HO target DL/UL BWP should be confined within source DL/UL BWP. With this assumption, the 3rd bullet under option 1 is unnecessary. 
Besides, RAN4 already send LS to RAN4 on UE capability regarding support of different SCS (even for intra-frequency DAPS HO). Thus, having limitation on SCS is not consistent with previous RAN4 agreement. 
Regarding the centre frequency of the SSB, since we already mentioned different SCS for intra-frequency DAPS HO in LS to RAN2, which means this is already different from definition of intra-frequency measurement, our view is we may not need to align with definition of intra-frequency measurement. Furthermore, keeping connection with both cells during DAPS HO is a transitory period. We don’t think UE have to perform measurement during this transitory period. Therefore, having different centre frequency of SSB seems no significant impact on UE.
Issue 1-8: RRM measurement during DAPS handover:
Keeping connection with both cells during DAPS HO is a transitory period. It makes sense that UE is allowed to perform measurement during this transitory period, depending on UE implementation. However, we don’t think UE is required to do so. Both source and target cells are known to the UE (for unknown cell we have Tsearch to make it known). From timing and Tx power perspective, we don’t think it is problematic to rely on previous measurement result. Even if UE perform another round of measurement, it may not even get to result before the source cell is released, given that the time period when UE stays connections to the two cells is most likely shorter than one measurement cycle.
Issue 1-9: UE capability for DAPS handover:
The proper way to move forward is to remind RAN2 with RAN4 consensus, rather than providing RAN2 CR in RAN4 LS. 
In our view, the missing part in RAN2 CR is that: support of async in intra-frequency DAPS and inter-frequency DAPS in contiguous carriers cannot be differentiated. However, this belongs to RAN2. From RAN4 perspective, we only need to highlight that support of async in intra-frequency and inter-frequency should be differentiated, where inter-frequency includes contiguous and contiguous carriers.

	Huawei
	Issue 1-1: Interruption in intra-frequency DAPS HO D1 for 60KHz
Support option 1.
Issue 1-2: interruption when UL Tx overlap in time
The agreements have already been captured in 38.213 in section 15 as follows:
If 
-	the UE does not provide UplinkPowerSharingDAPS-HO, and 
-	UE transmissions on the target cell and the source cell overlap 
the UE transmits only on the target cell 
It seems that there is no need to capture it in RAN4 again.
Issue 1-3: different interruption during Delay (1) and (2)
For intra-frequency handover, Tinterrupt2 is defined as 2ms when the BWP of target cell is smaller than the BWP of source cell, which has considered the RF retuning time
Issue 1-5: whether to define requirements for asynchronous intra-band DAPS HO
The recommended WF is acceptable for us.
Issue 1-6: synchronization condition for intra-frequency DAPS HO
Inter-site handover is the typical scenario. Hence, the MRTD requirements for sync DAPS HO need to consider 3us cell synch error and the propagation delay between source and target cells.
Issue 1-7: other conditions for intra-frequency DAPS HO
For intra-frequency DAPS HO, it is agreed that the BWP of source cell contains the BWP of target cell. No need to further restrict that BWPs of source cell and target cell are the same in intra-frequency DAPS handover definition.


	Apple
	Issue 1-1: support option 2
Issue 1-3: for intra-frequency DAPS, it seems we have had two different interruption time to address the scenarios when source and target BWP are different or the same. Is this proposal to revisit the current values?
Issue 1-4: support option 4
Issue 1-5: support option 1
Issue 1-6: it is preferred to defining the time different within CP length. However, the feasibility needs to be confirmed due to propagation delay difference.  
Issue 1-7: option 2 seems more accurate since target BWP can be contained within source BWP. But we are OK with option 1 too if RAN4 decides to simply and limit the scenarios.
Issue 1-8: Agree with Intel that UE can perform the measurement during HO or rely on previous measurement. there is no need to define the requirement.
Issue 1-9: OK with proposal 1.

	NEC
	Issue 1-1: our preference is option 1. We can compromise to option 2 also.
Issue 1-4: We agree with Ericsson reasoning in their discussion paper. DAPS handover main purpose is to improve handover robustness. Even if UE fails to decode/detect either one of target/source cell, DAPS HO will not fail.  Only scenario where it fails is, when UE not able to detect/decode from source and target cell. But this happen in legacy HO also. As pointed by MTK and Ericsson, there is no side condition defined on core requirements of legacy HO. Hence our preference is option 4/4A.
Issue 1-6: Question for clarification. If option 2/2A is agreed and if cell phase sync accuracy of 3us is assumed, that mean DAPS sync handover is not applicable for non-collocated cases and only DAPS async HO is applicable? 
We agree with Huawei that non-collocated scenario should be main preference for DAPS HO and the MRTD requirements for sync DAPS HO need to consider 3us cell phase sync accuracy and the propagation delay.
Issue 1-9: Ok with o	RAN4 sending an LS to RAN2 to inform the updated UE capability signaling design.


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2003091

	 Qualcomm: this CR cannot be agreed until RAN4 agrees on the definition of sync and async.Company A

	
	Company BCompany B

	
	xxxxxx

	R4-2003194

	 Qualcomm: same comment as 3091. Suggest to use one CR to proceed further.Company A

	
	Company BCompany B

	
	xxxxxx

	R4-2004438

	 Qualcomm: same comment as 3091. Suggest to use one CR to proceed further.Company A

	
	Company BCompany B

	
	xxxxxx

	R4-2004309

	 Qualcomm: same comment as 3091. Suggest to use one CR to proceed further.Company A

	
	Company BCompany B

	
	xxxxxx



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 1-1
	Issue 1-1: Interruption in intra-frequency DAPS HO D1 for 60KHz
Two options on the table:
· Option 1: 3 slots 
· Option 2: 4 slots 
Since most companies can agree or compromise to option 2, it is recommended to agree on option 2.
Tentative agreements: 4 slots
Candidate options: 3 slots
Recommendations for 2nd round: N/A if tentative agreement is acceptable.

	Issue 1-2
	Issue 1-2: interruption when UL Tx overlap in time:
Although most companies are fine to capture corresponding statement in RAN4 specification, Huawei pointed out that UE behaviour has already been captured in 38.213 section 15. It is recommended not to capture this again in RAN4 specification. 
Tentative agreements: no need to capture this in RAN4 specification since corresponding UE behaviour has already been captured in RAN1 specification.
Candidate options: N/A
Recommendations for 2nd round: not pursued

	Issue 1-3
	Issue 1-3: different interruption during Delay (1) and (2):
Most companies’ view is that this scenario has already been considered and reflected in existing specification (Tinetrrupt2). It is recommended not to revisit previous agreement.
Tentative agreements: different interruption during Delay (1) and (2) has already been considered and reflected in existing specification. RAN4 will not revisit previous agreement.
Candidate options: N/A
Recommendations for 2nd round: not pursued

	Issue 1-4
	Issue 1-4: Power imbalance in side condition for interruption requirements
Most companies proposed to address this in performance part, rather than capturing something in core requirement. It is recommended to conclude that RAN4 will not capture side condition of power imbalance in core requirement. The issue can be discussed in performance part.
Tentative agreements: RAN4 will not capture side condition of power imbalance in core requirement. The issue can be discussed in performance part.
Candidate options: N/A
Recommendations for 2nd round: not pursued

	Issue 1-5
	Issue 1-5: whether to define requirements for asynchronous intra-band DAPS HO:
Most companies suggested to have clear definition of synchronous DAPS HO and add this as applicability rule for existing requirement. however, some company thinks existing requirements apply for both synchronous and asynchronous scenario. No consensus in the 1st round.
Tentative agreements: no consensus in the 1st round.
Candidate options: 
Recommendations for 2nd round: companies are encouraged to further discuss the issue

	Issue 1-6
	Issue 1-6: synchronization condition for intra-frequency DAPS HO:
According to the 1st round discussion, valid justifications can be observed from both UE and network vendors. No consensus in the 1st round.
Tentative agreements: no agreement in the 1st round
Candidate options:
Recommendations for 2nd round: companies are encouraged to further discuss the issue.

	Issue 1-7
	Issue 1-7: other conditions for intra-frequency DAPS HO:
No consensus to introduce other conditions for intra-frequency DAPS HO. 
Tentative agreements: no consensus to introduce other conditions for intra-frequency DAPS HO.
Candidate options: N/A
Recommendations for 2nd round: companies can further discuss the issue.

	Issue 1-8
	Issue 1-8: RRM measurement during DAPS handover:
According to the 1st round, no consensus to require UE to perform RRM measurement on the frequencies of source cell and target cell during DAPS handover procedure. Two companies suggested to leave it to UE implementation.
Tentative agreements: it is up to UE implementation whether to perform RRM measurement on the frequencies of source cell and target cell during DAPS handover procedure.
Candidate options: N/A
Recommendations for 2nd round: N/A if tentative agreement is acceptable.  

	Issue 1-9
	Issue 1-9: UE capability for DAPS handover:
Majority view is that in principle RAN4 can at most indicate what different capabilities are needed based on RAN4 agreement, rather than providing detailed change in RAN2 specification.
Tentative agreements: no consensus in the 1st round
Candidate options: N/A
Recommendations for 2nd round: the proponent of LS is suggested to provide updated LS from the beginning of the 2nd round to collect further comments. Companies are encouraged to provide comments directly on the draft LS. 



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead
	Note

	#1
	War forward for NR mobility enahancement
	
Intel

	New tdoc is needed

	#2
	Draft LS on UE capabilities on DAPS HO
	Huawei
	New tdoc is needed:
Revised to R4-200xxxx from R4-2004311




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2003091

	to be revised



Discussion on 2nd round (if applicable)
Issue 1-5: whether to define requirements for asynchronous DAPS HO:
Note that originally there is “intra-band” in the title. it is suggested to remove it. Better to have clear common understanding for all the cases.
Background in the 1st round: Most companies suggested to have clear definition of synchronous DAPS HO and add this as applicability rule for existing requirement. However, some company thinks existing requirements apply for both synchronous and asynchronous scenario. The following issues need to be discussed in the 2nd round:
1) Whether to define side condition for sync scenario such that in case side condition is not met (async scenario) a UE which can only support sync scenario doesn’t have to meet the requirement?
a. Option 1: Yes
b. Option 2: No
2) Whether existing intra-frequency DAPS HO requirement can apply for both sync and async scenarios?
a. Option 1: Yes
b. Option 2: No
3) If conclusion of 2) is No. whether RAN4 needs to develop requirement for async intra-frequency DAPS HO?
a. Option 1: Yes
b. Option 2: No
4) Whether existing intra-band inter-frequency DAPS HO requirement for sync case can also apply for async case? 
a. Option 1: Yes
b. Option 2: No
5) If conclusion of 4) is No. whether RAN4 needs to develop requirement for async intra-band inter-frequency DAPS HO?
a. Option 1: Yes
b. Option 2: No
Recommended WF
· Need more discussion

Companies views’ collection
	Company
	Comments

	Huawei
	1) We propose to define both sync side conditions and async side conditions.
We suggest to define the above side conditions separately for intra-frequency, intra-band inter-frequency and inter-band inter-frequency, since support of sync vs. async DAPS HO will be separately indicated by UE for these three cases. 
Since the current requirements includes both sync scenario and async scenario, we suggest that the DAPS HO requirements are only applied provided that:
· Receive timing difference between source cell and target cell does not exceed the corresponding MRTD for each case. 
· And transmit timing difference between source cell and target cell does not exceed the corresponding MTTD for each case.

2) We support option 1. 
Intra-freq sync DAPS HO can be implemented with single FFT or dual FFT. Intra-freq async DAPS HO can be implemented with dual FFT. The interruption requirements for intra-freq DAPS HO have been discussed for several meeting cycles, and RAN4 did not mention to define separate requirements for sync scenario and async scenario. The existing interruption requirements for intra-freq DAPS HO are developed in considering of both single FFT and dual FFT implementations. Hence, the existing interruption requirements for intra-freq DAPS HO shall be applied for both sync scenario and async scenario. It is not reasonable to restrict the existing interruption requirements to sync scenario.
3) N/A
4) For inter-band inter-frequency, the interruption requirements has been already separately defined for sync and async cases. So, we should focus on discussing intra-band inter-frequency DAPS HO. 
We support option 1.
The current interruption requirements for intra-band inter-frequency sync DAPS HO is defined as up to 1ms+SMTC duration, which is assumed that UE uses same RF chain. Intra-band inter-frequency async DAPS HO can be implemented with separately RF chains for source and target cells. The interruption time is up to 1ms+1 slot. Since the length of 1 slot will not exceed SMTC duration, the interruption time for async scenario will also not exceed 1ms+SMTC duration. So, the current interruption requirements for sync scenario can be applied to async scenario.
5) If different interruptions are considered for sync scenario and async scenario, we support option 1. The interruption time for intra-band inter-frequency async DAPS HO can be defined as up to 1ms+1 slot.


	Qualcomm
	1. We agree that side conditions are needed to distinguish sync and async scenario but in our view only one side condition is necessary. If met, sync can be assumed. Otherwise aync can be assumed. 
2. We cannot agree that the existing requirements for intra-frequency or intra-band is applicable to both sync and async. This is against what RAN4 assumes for interruption times where async scenario is typically allowed more interruption to account for slot boundary misalignment compared to sync. We disagree with Huawei’s comment above. The reason that RAN4 did not specify separate requirements for sync and async in intra-freq or intra-band scenarios is simply because in feasibility study phase, async was not considered for these cases. This is particularly true for simultaneous Tx with single PA (1Tx) architecture.  Moreover, equaling interruption times for sync and async in these scenarios naturally leads to limiting DAPS HO use case since interruption requirements will be very challenging to meet in async case which is the opposite of what Huawei is trying to achieve.
3. Our preference is option 2. Not developing new requirements. RAN4 can simply allow more interruption time for scenarios when the side conditions for sync is not met.
4. Similar to comments in intra-freq scenario.
5. Our preference is option 2. Not developing new requirements. RAN4 can simply allow more interruption time for scenarios when the side conditions for sync is not met.

	Intel
	1. Only sider condition for sync is needed. In case condition is not met, it falls into async case.
2. In our view whether UE may or may not cause more interruption in async case has not been justified. We suggest to further study. 
3. Depends on issue 2
4. Same as issue 2
5. Depends on issue 4

	China Telecom
	From operator point of view, it is important to see DAPS applicable to both FDD and TDD networks, i.e., cover async and sync scenarios for the requirements.
We remembered that in RAN4 reply LS to RAN2 on the feasibility of simultaneous Rx/Tx in the last Feb (R4-1902030), we had the following agreement:
•	It is feasible that UE performs simultaneous reception for intra-frequency asynchronous deployment with dual FFT, …
So, for async scenario, we can define requirements for UE with dual FFT capability.

	Ericsson
	1. Side condition giving boundary between sync and async is needed. In case of async, the slot difference can be up to ±1/2 slot from a specification point of view but this is not really a side condition.
2. For dual FFT receive/transmit there should be little impact from async DAPS HO. For intrafreqency DAPS time for RF reconfiguration is already allowed for in the requirement, and it does not need to be done according to any particular slot timing. Similarly for intraband interfrequency DAPS HO. For single FFT, UE cannot support async daps, so it needs to report either sync only capability, or single UL capability for single UL FFT based architecture. Hence the requirements can be the same and it is up to UE if it supports (option 1)
3. N/A
4. Option 1. Similar understanding as Huawei. UE can enable the addional RF chain aligned with a slot boundary on the source cell. Hence there will be 1 ms interrupt to source cell. This 1ms may be completed by part way through a target slot, due to async operation  so the UE is able to receive from the next target slot. 
5. Interruption can be optimized from 1ms+1 SMTC duration to 1ms+1 slot under the assumption that UE uses 2 RF chains and dual FFT to support async anyway.

	NEC
	1) Side condition for sync DAPS handover can be defined. If sync is not met it can be considered as async.
2) RF reconfiguration delay discussed in DAPS HO already considered dual FFT, By assuming dual FFT is needed to support async DAPS HO, we can assume that same interruption requirements can be valid for aync DAPS HO also. However, we can also look at any additional interruption is needed for intra freq async DAPS HO.
3) Can look at any additional interruption is required
4) and 5) 
Option 1. Agree with Huawei and Ericsson.


	MTK
	1. Side condition for sync case can be defined, such that UE do not have to meet the requirement of sync case if this condition is not fulfilled.
2. Our understanding is async case should be allowed with more interruption time. We have to consider the slot boundary misalignment for the async case, it is already addressed in current spec, i.e., interruption time of SCell addition/release. 
3. Option 2. Interruption also happens when AGC gain tuning is needed. It is not easy to evaluate the required time in async case, for we don’t know the exact location of impacted symbol.
4. Similar to comments with issue 2.
5. Similar to comments with issue 3.




Issue 1-6: synchronization condition for DAPS HO:
Note that originally there is “intra-frequency” in the title. it is suggested to remove it. Better to have clear common understanding for all the cases.
Background in the 1st round: According to the 1st round discussion, valid justifications can be observed from both UE and network vendors. No consensus reached. 
1) Definition of synchronous DAPS HO for intra-frequency or intra-band scenarios shall be based on 
a. Option 1: maximum of 3 us MRTD and 5.21 us MTTD between source and target cells.
· Option 1A: timing difference between source and target cells should not exceed CP duration
b. Option 2: maximum of 33 us MRTD and 34.6 us MTTD between source and target cells
c. Option 3: Investigate feasibility to specify “tight sync” or “loose” sync DAPS handover capabilities for intra-f/intra-band HO.
2) Definition of synchronous DAPS HO for intra-band inter-frequency or intra-band scenarios shall be based on
a. Option 1: maximum of 3 us MRTD and 5.21 us MTTD between source and target cells.
· Option 1A: timing difference between source and target cells should not exceed CP duration
b. Option 2: maximum of 33 us MRTD and 34.6 us MTTD between source and target cells
c. Option 3: Investigate feasibility to specify “tight sync” or “loose” sync DAPS handover capabilities for intra-f/intra-band inter-frequency HO.
3) Definition of synchronous DAPS HO for FR1-FR1 inter-band scenarios shall be based on
a. Option 1: maximum of 33 us MRTD and 34.6 us MTTD between source and target cells
4) Definition of synchronous DAPS HO for FR1-FR2 inter-band scenarios shall be based on
a. Option 1: maximum of 25 us MRTD and 26.1 us MTTD between source and target cells
Recommended WF
· Need more discussion: it is suggested to considered option 3 provided by Ericsson as compromise. Note that option 3 is feasible if RAN4 can conclude in this meeting. RAN2 needs to be informed before May meeting to finalize ASN.1 design.

Companies views’ collection
	Company
	Comments

	Huawei
	We suggest to define the sync/async side conditions separately for intra-frequency, intra-band inter-frequency and inter-band inter-frequency, since support of sync vs. async DAPS HO will be separately indicated by UE for these three cases. 
DAPS HO is introduced as NR mobility enhancement solution. The UE mobility shall be considered for DAPS HO requirements. The inter-node handover is the typical handover scenario due to UE mobility. According to RAN2 signalling design, UE is mandatory to support two TAGs for DAPS HO, which is also aligned with assuming inter-node handover. Hence, the receiving time difference between source and target cells shall include cell sync error and the propagation delay difference. For a synchronous network, the cell sync error can be assumed as 3us. For FR1-FR1 HO, the typical propagation delay difference can be assumed as 30us for FR1-FR1 HO and 22us for FR1-FR2 HO. So, the side conditions can be defined as the following Table.
	Scenario
	MRTD/MTTD for supporting sync DAPS
	MRTD/MTTD for supporting async DAPS

	FR1-to-FR1 DAPS HO
	Intra-band intra-frequency
	MRTD: 33us (Note 1)
MTTD: 34.6us
	MRTD: 0.5slot
MTTD: 0.5slot

	
	Intra-band inter-frequency
	MRTD: 33us (Note 1)
MTTD: 34.6us
	MRTD: 0.5slot
MTTD: 0.5slot

	
	Inter-band inter-frequency
	MRTD: 33us
MTTD: 34.6us
	MRTD: 0.5slot
MTTD: 0.5slot

	FR1-to-FR2 or FR2-to-FR1 DAPS HO
	Inter-band inter-frequency
	MRTD: 25us
MTTD: 26.1us 
	MRTD: 0.5slot
MTTD: 0.5slot

	Note 1: if the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation may be expected for the first symbol of the slot.


The UE capability of supporting sync or async DAPS HO is to indicate that UE could perform DAPS HO in a synchronous network or an asynchronous network. We do not think that a synchronous network would be further differentiated as a “tight” synchronous network or a “loose” synchronous network.


	Qualcomm
	For intra-frequency and intra-band inter-frequency, we support option 1a. We can live with option 1 as well and can further compromise to option 3. We disagree with option 2. HO typically occurs in the region between two cells where UE is roughly equally distance from source and target cell so the NW phase sync error is typically what UE sees at its antenna anyway. We disagree with Huawei’s analysis above which assumes 30 us propagation path difference between source and target cell. This means UE is 9km farther from source (or target) compared to target (or source) which is not a reasonable assumption. Although this case can happen, the minimum requirements in RAN4 should not be based on this atypical scenario.
Option 1 for inter-band scenarios (FR1-FR1) or (FR1-FR2) is fine.  

	Intel
	For intra-frequency we don’t think we need to force UE to support up to 30+us MRTD/MTTD. As QC mentioned, even for inter-node handover, the timing difference in real practise is not likely to be something around 30us. We understand the intention from Huawei is to increase the usefulness of DAPS HO. However, forcing UE to support 30+us actually cannot achieve the purpose. In fact, it will have negative impact on the usefulness. Some UE which can only support e.g. less than 30us MRTD/MTTD may have to claim NOT to support this feature just because it can not meet the requirement which is developed under extreme assumption (9km farther from one cell compared to another one).
Therefore, option 1 or 1a make sense for intra-frequency. 
For inter-band case 3) and 4). We support option 1.

	China Telecom
	3 us MRTD and 5.21 us MTTD are very ideal assumptions. The difference in propagation delay for non-collocated sites needs to be considered. Otherwise, DAPS cannot be used in many scenarios.
But given the potential different UE implementations to handle larger and smaller timing differences, we are ok to introduce separate capabilities.

	Erisson
	The key discussion we need to have is what is assumed as a reference receiver for the synchronous case then the numbers follow. We agree with the general suggestion that the sync/async boundary may be different for different cases. 
For intrafrequency sync DAPS HO, our expectation is that UE will use a single FFT so this is a “tight sync” case which corresponds to option 1 or option 1a. We did not mean “tight” or “loose” sync to refer to different levels of NW synchronisation (or TAE) in our paper, our intention was on MRTD/MTTD and that “tight” meant something like option 1 or 1a and “loose” sync meant something like option 2. The reason for using such terms is that we wanted to have the discussion at this point without needing to get in to the exact numbers.
For interband sync DAPS HO, it shall anyway use 2 RF chains, so sync DAPS HO corresponds to the loose value (option 1 for use case 3 and 4).
For intraband interfrequency DAPS handover the difficulty is that it contains a number of sub-cases. For example, UE may use single RF chain to hand over between adjacent channels, but it cannot use single RF chain to hand over between the lowest and the highest ARFCN on the band for instance. So we can consider option 1 or 1a for adjacent channels, and option 2 for all other cases. This means we would need a specification definition of “adjacent channel”. 

	NEC
	For intra-frequency and Intra-band inter-freq:
We support Option 3. Further tight sync we support option 1/1A. For loose sync we support option 2;
For inter-band inter-freq:
We agree with option 1

	MTK
	For intra-frequency and Intra-band inter-freq., we support 1 A. In our understanding, UE can’t receipt data from both 2 cells when their timing difference exceed CP duration and this is the common understanding in the legacy Network. We can compromise with option 1 with an added note “In the case of different SCS on different CCs, if the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for the first symbol of the slot.” We can’t agree Option 2. 33us already exceeds 13us TA offset, it means that DL UL collision may happen and UE can’t guarantee performance. 
For inter-band cases. We agree with option 1.



Issue 1-7: other conditions for intra-frequency DAPS HO:
Background in the 1st round: According to the 1st round discussion, no consensus on if we need to specify additional condition for intra-frequency DAPS HO. 
· Proposals
· Option 1: (MTK) 
· the SSB centre frequencies of serving cell and target cell are the same, and
· the SSB subcarrier spacings of serving cell and target cell are the same, and 
· active DL/UP BWPs of serving cell and target cell are the same
· Option 2: (Huawei)
· the centre frequency of the SSB of the source cell and the centre frequency of the SSB of the target cell are the same, and 
· the subcarrier spacing of the two SSBs are also the same
· Recommended WF
· Need more discussion:

Companies views’ collection
	Company
	Comments

	Huawei
	Support Option 2.
In the LS [R4-1904826], RAN4 has achieved the agreements to reuse the definitions of intra-frequency and inter-frequency specified in section 9.2.1 and 9.3.1 respectively.

	Qualcomm
	We can support option 2. Option 1 is not aligned with RAN1 or previous RAN4 agreements.

	Intel
	Option 2.

	Ericsson
	Option 2

	NEC
	Ok with option 2



Issue 1-9: UE capability for DAPS handover:
The proponent of LS is suggested to provide updated LS from the beginning of the 2nd round to collect further comments. Companies are encouraged to provide comments directly on the draft LS.

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	Issue 1-5
	Whether to define requirements for asynchronous DAPS HO:
Tentative agreements: 
Side condition for sync DAPS HO regarding MRTD/MTTD at UE side is to be introduced. If side condition is not met, async DAPS HO is assumed.
The followings will be decided in RAN4#-95-e
· Whether the existing interruption requirements for intra-frequency DAPS HO are only applied for sync scenario.
· Whether the existing interruption requirements for intra-band inter-frequency DAPS HO can be applied are only applied for async sync scenario.
 

	Issue 1-7:
	Other conditions for intra-frequency DAPS HO:
Tentative agreements: 
Intra-frequency DAPS HO requirements apply only if
· the centre frequency of the SSB of the source cell and the centre frequency of the SSB of the target cell are the same, and 
· the subcarrier spacing of the two SSBs are also the same
· the active BWP of source cell contains the initial BWP of source cell.
· the active BWP of target cell contains the initial BWP of target cell.
· active DL/UP BWPs of target cell is confined within the active DL/UL BWPs of source cell


	Issue 1-9:
	LS on UE capability for DAPS handover to RAN2
The owner of the LS would like to postpone the LS due to limited progress.


CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2005307
	Draft CR can be endorsed.

	R4-2005306
	[bookmark: _GoBack]The LS can be postponed. 

	R4-2005305
	The WF can be approved.



Topic #2: Conditional handover
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003195
	Intel Corporation
	Draft CR to TS 38.133: CHO RRM requirement

	R4-2004312
	Huawei, HiSilicon
	DraftCR on conditional handover requirements

	R4-2004435
	Nokia, Nokia Shanghai Bell
	CR Introduction of handover delay requirements for conditional handover (section 6.1)

	R4-2004436
	Nokia, Nokia Shanghai Bell
	CR Introduction of handover delay requirements for conditional handover (section 6.1)



Open issues summary
· No open issues left. No discussion contribution is submitted under this agenda. Companies are encouraged to directly provide comments on CRs.


Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Issue 2-1: 
Issue 2-2:
….
Others:


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2003195

	Huawei: The definition of Tmeasure needs to be aligned with the agreement in WF [R4-2002224]. The definition of TRS is missing.Company A

	
	Company B Nokia: We would prefer to add the reference section instead of copy-paste requirement as we discussed in last meeting.

	
	xxx

	R4-2004312

	Company AEricsson Why is FR2 and FR1<>FR2 CHO not covered?

	
	Qualcomm: Did RAN4 agree on adding Tmargin = 2ms for CHO for SSB processing?Company B

	
	xxx

	R4-2004435

	This CR does not even reflect agreements from previous meeting. Suggest to merge it to 3195.Company A

	
	Huawei: this CR seems as same as the version which was submitted in last RAN4 meeting. The new agreements have not been captured.Company B

	
	xxxNokia: To Huawei, Yes, this one is the technically endorsed CR and resubmission without changes from R4-2001338 in last meeting. We have the updated version which add the reference section instead of copy-paste requirements according to the TP discussion in last meeting. We can merge R4-2004436 with R4-2003195

	R4-2004436

	 Why does NOK submit two CRs for the same section?Company A

	
	Company B Nokia: see comments in R4-2004435

	
	xxx



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	CHO
	Companies provided comments directly on CRs. It is recommended to revise R4-2003195 to capture all the comments. 



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead
	Note

	#1
	N/A
	Intel
	No new tdoc is needed. If there is any further new agreements, they can be captured in the same WF for DAPS HO.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2003195
	to be revised



Discussion on 2nd round (if applicable)
· No open issues left. No discussion contribution is submitted under this agenda. Companies are encouraged to directly provide comments on CRs.

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2005308
	The draft CR can be endorsed
Moderator note: R4-2005308 is co-sourced by Nokia, Nokia Shanghai Bell. Please chairman update the source accordingly in chairman note.



Topic #3: Conditional PSCell addition/change
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003196
	Intel Corporation
	Draft CR to TS 38.133: CPC RRM requirement

	R4-2004313
	Huawei, HiSilicon
	DraftCR on conditional PSCell change requirements

	R4-2004437
	Nokia, Nokia Shanghai Bell
	Correction CR for Conditional PSCell Change



Open issues summary
· No open issues left. No discussion contribution is submitted under this agenda. Companies are encouraged to directly provide comments on CRs.



Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Issue 2-1: 
Issue 2-2:
….
Others:


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2003196

	Company AEricsson : It is a bit strange to add more requirements for conditional PSCell change than we have for unconditional PSCEll change in R15. My understanding of the agreement was just that we would add any requirement only in 38.133 since there is no LTE PSCell change requirement, but we also did not agree to add all combinations we can think of. Is it even valid to move PSCell from FR1 to FR2 or vice versa, in NR-DC and EN-DC PSCell is on FR1

	
	Company BIntel: the principle Ericsson mentioned is agreeable: we should not add any additional requirements (scenarios) on top of unconditional PSCell change in R15. However, the wording agreed in the last e-meeting was based on the existing section 8.9.2 for PSCell addition and 8.11 for PSCell change. It is not our intension to add any additional requirement. Maybe Ericsson can clarify which scenario is new in this CR (which doesn’t appear in legacy unconditional PSCell change requirement).

	
	Huawei: The definition of Tmeasure needs to be aligned with the agreement in WF [R4-2002224]. xxx

	R4-2004313

	Company AEricsson : Same comment as Nokia CR; he first sentence reads “ The requirements in this section shall apply for the UE configured with only PCell in FR1”. So PSCell change requirements  in 38.133 are only for FR2 in rel15. Hence we did not make more conditional PSCell change requirements than there are for unconditional PSCell change.

	
	Company B

	
	xxx

	R4-2004437

	Company AEricsson : There is a sentence at the start of the section that the PCell is in FR1, so the PSCell cannot also be in FR1. Since this sentence is taken from the legacy (unconditional) PSCell change we do not expect to create requirements for cases in conditional PSCell change where we do not have requierments for unconditional PSCell change. 

	
	Company B Nokia: To Ericsson, it is fine that not considering PSCell in FR1 in current phase since the FR1+FR1 discussion in RF session is ongoing.

	
	xxx



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	CPC
	Companies provided comments directly on CRs. It is recommended to revise R4-2004313 to capture all the comments. 



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead
	Note

	#1
	N/A
	Intel
	No new tdoc is needed. If there is any further new agreements, they can be captured in the same WF for DAPS HO.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004313
	to be revised



Discussion on 2nd round (if applicable)
· No open issues left. No discussion contribution is submitted under this agenda. Companies are encouraged to directly provide comments on CRs.

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005309
	The draftCR can be endorsed



Topic #4: performance part
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003092

	Ericsson
	In this contribution we discuss and analyse necessary test coverage for NR and LTE mobility enhancements (DAPS handover and conditional handover). While it would be possible to specify a large number of tests for both procedures, we propose for DAPS testing to develop fairly generic tests which can cover most different UE capabilities. For `conditional handover, we propose to verify the measurement/handover procedure and to rely on existing event triggered reporting and PSCell addition/change tests under the assumption that conditional PSCell change will behave as expected.



Open issues summary
Issue 4-1: test case list for DAPS handover:
· Proposals
· Option 1: (Ericsson)
	Test case number
	Test purpose
	Description

	1
	Intrafrequency DAPS handover test in SA for FR1
	See R4-201417

	2
	Interfrequency DAPS handover test in SA for FR1
	

	3
	Conditional intrafrequency handover test in SA for FR1
	

	4
	Conditional interfrequency handover test in SA for FR1
	

	5
	Intrafrequency DAPS handover test in SA for FR2
	

	6
	Interfrequency DAPS handover test in SA for FR2
	

	7
	Conditional intrafrequency handover test in SA for FR2
	

	8
	Conditional interfrequency handover test in SA for FR2
	



· Recommended WF
· Postpone to RAN4#94bis.

Issue 4-2: test case list for conditional handover:
· Proposals
· Option 1: capture in TS38.133 only (Intel, Ericsson)

	Test case number
	Test purpose
	Description

	1
	Intrafrequency DAPS handover test
	See R4-201417

	2
	Interfrequency DAPS handover test
	

	3
	Conditional intrafrequency handover test
	

	4
	Conditional interfrequency handover test
	




· Recommended WF
· Although companies agreed in RAN4#94-e that we can discuss test case list in this e-meeting, according to latest guidelines from chairman, new discussion on performance should be postponed in RAN4#94-e-bis:
	R16 perf. part:
0. RRM Performance part: keep the items where the work has started but not trigger any new work.






Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXXEricsson
	Issue 24-1: We fully respect the chairman’s guidance and we are OK to postpone this. In general the test case planning and allocation of tests to volunteers should start one meeting before the test case drafting work starts, so it may be important to agree the test list in RAN4#95-e if it is planned to start performance work in #96-e.
Issue 2-2:
….
Others:

	Qualcomm
	We agree that this should be postpone to 2H2020. Given the very short time left from end of 94-e-Bis to 95-e, even treating this in the next meeting may not be possible. As a technical comment, how does RAN4 plan to test in FDD and TDD? Will there be a TDD and FDD test for each case?


	Ericsson (added in 2nd round)
	For Qualcomm technical question, we think that FDD and TDD can be handled as in other NR RRM test cases by defining different configs within the individual test cases.


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	xxxx
	Company A

	
	Company B

	
	xxx



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 4-1/4-2
	Issue 4-1: test case list for DAPS handover:
Issue 4-2: test case list for conditional handover:
According to latest guidelines from chairman, new discussion on performance should be postponed in RAN4#94-e-bis. Companies are encouraged to discuss test case list and configuration using R4-2003092 as a starting point.
Tentative agreements: RAN4 is to discuss test case list and test configuration in RAN4#95-e.
Candidate options: N/A
Recommendations for 2nd round: N/A



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
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