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Introduction
In RAN4#95e, core requirements for NR mobility enhancement were finalized. Besides RAN4 also agreed on test case list and configuration, which can be found in WF R4-2008585. The scope of this email discussion includes core requirement maintenance and performance part.
Topic #1: DAPS handover core requirement maintennance
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009895
	MediaTek inc.
	Proposal 1: RAN4 to clarify that demodulation performance degradation might happen on any symbol of a slot for asynchronous intra-frequency DAPS handover and asynchronous intra-band inter-frequency DAPS handover
Proposal 2: No requirement applies if SSB of target cell is not confined within active DL and UL BWP of the target cell or SSB of source cell is not confined within active DL and UL BWP of the source cell  

	R4-2009896
	MediaTek inc.
	CR on TS38.133 for dual active protocol stack handover

	R4-2010517
	ZTE Corporation
	[CR] Corrections to DAPS Handover:
Change Tinterrupt from N + TSMTC_duration to N + TSMTC_duration * .
Add Notes to clarify what is . 
In this way, the requirements here are also aligned with that in clause 8.2.2.2.1.

	R4-2011049
	Huawei, HiSilicon
	 Proposal 1: When UE does not support simultaneous UL transmission for an inter-frequency DAPS handover, it is suggested to introduce the UE capability to indicated whether the uplink Tx switching between source cell(s) and target cell(s) for inter-frequency DAPS handover is supported and what switching period is required for UE switching between source and target uplink carriers.
Proposal 2: For UE requiring uplink switching period, additional interruptions need to be allowed during DAPS handover procedure.
Proposal 3: It should be clarified in DAPS handover requirements that additional interruptions may be expected when UE requires to perform uplink switching for inter-frequency DAPS handover, and this interruption is for both uplink and downlink.

	R4-2011050
	Huawei, HiSilicon
	CR on maintaining DAPS handover requirements



Open issues summary
Issue 1-1: demodulation performance degradation for async intra-frequency DAPS handover and async intra-band inter-frequency DAPS handover
· Proposals
· Option 1: demodulation performance degradation is allowed on any single symbol of a slot (MTK)
· Option 2: demodulation performance degradation is allowed on the first symbol of the slot (existing requirement)
· Recommended WF
· Discussion is needed

	Company
	Comments

	Ericsson
	Issue 1-1: We have not understood the justification from R4-2009895 to change the existing requirement. Without seeing a detailed justification we prefer to keep the existing requirement (option 2). 

	Qualcomm
	Issue 1-1: We recognize that the current specification (performance degradation on the first symbol) is not adequate but option 1 is not accurate either. In typical HO scenarios, SINR is low resulting in one codeword (CW) being split to very few code blocks (CB). For instance, one CW compromising of one or two CBs. If a symbol is expected to experience performance degradation, the impact is not going to be limited to that single symbol only. The CB which contains that symbol will likely be impacted altogether. So we don’t quite understand how RAN4 can specify the performance degradation to be within one symbol only. The degradation impacts the entire CB; which is the only entity that can be verified (having CRC pass/fail). 

	Intel
	We are open to this issue.

	China Telecom
	Issue 1-1: It is our understanding of RAN4 #95e agreement that: for async, one more slot of interruption is allowed compared to sync scenario. So it looks not clear to us why another slot will be impacted. 

	MTK
	We propose to modify the note for async cases as: “demodulation performance degradation might happen on any single symbol of a slot for asynchronous intra-frequency DAPS handover and asynchronous intra-band inter-frequency DAPS handover” 

To Ericsson: Generally, UE would conduct the RF gain retuning in the first CP of a slot. As shown in the below figure, if MRTD is larger than the symbol length and UE adjust its RF gain based on the target cell’s timing, then it would impact the performance in the 2nd symbol of a slot.   
[image: ]
To QC: Our understanding is that once Network know that degradation might happen in any single symbol of a slot, the it can send to same DCI 3 times and adjust the corresponding configurations to overcome that problem, i.e., 
configure 3 1-symbol CORESET to UE 
for CORESET 1: monitoringSymbolsWithinSlot = {1,0,0,0,0,0,0,0,0,0,0,0,0,0}
for CORESET 2: monitoringSymbolsWithinSlot = {0,1,0,0,0,0,0,0,0,0,0,0,0,0}
for CORESET 3: monitoringSymbolsWithinSlot = {0,0,1,0,0,0,0,0,0,0,0,0,0,0}.
 

	Huawei
	Table 6.1.3.2-1 provides the sync condition for FR1 sync DAPS handover. The demodulation performance degradation mentioned in Note 1 only refers to sync DAPS handover, due to single FFT window. For async DAPS handover, the UE shall be assumed to have separate FFT windows for source cell and target cell, and there is no performance degradation due to single FFT window. 
To MTK: the figure show a TDD carrier or TDD band. TDD carrier/band is a typical sync scenario, not async scenario. If demodulation performance degradation on any symbol of a slot is allowed, it seems the UE cannot work in async scenario. Then the UE could indicate only to support DAPS handover in sync scenario.
We support to keep the existing requirements without applying to async DAPS handover.

	NEC
	We support option 2. We agree with comments from Huawei.



Issue 1-2: requirement applicability
· Proposals: No requirement applies if SSB of target cell is not confined within active DL and UL BWP of the target cell or SSB of source cell is not confined within active DL and UL BWP of the source cell (MTK)
· Recommended WF
· Discussion is needed
	Company
	Comments

	Ericsson
	Issue 1-2 : Proposal is OK to avoid interruption during the DAPS handover

	Qualcomm
	Issue 1-2: OK with proposal.

	Intel
	Issue 1-2: we are fine with the proposal.

	China Telecom
	Issue 1-2: ok with the proposal.

	Huawei
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]In current requirements, there has the note to clarify that no requirements applies if initial BWP is not confined within active BWP for both source cell and target cell. The existing requirements only apples when initial BWP is confined within active BWP. The initial BWP always contains the cell-defining SSB for PCell. So, the UE could perform SSB based measurement without RF retuning.
In our opinion, there is no need to duplicate clarification.



Issue 1-3: new UE capability regarding uplink Tx switching
· Proposals: When UE does not support simultaneous UL transmission for an inter-frequency DAPS handover, it is suggested to introduce the UE capability to indicated whether the uplink Tx switching between source cell(s) and target cell(s) for inter-frequency DAPS handover is supported and what switching period is required for UE switching between source and target uplink carriers (Huawei)
· Recommended WF
· Discussion is needed
	Company
	Comments

	Ericsson
	Issue 1-3 : Don’t think this proposal is necessary. From a procedure point of view, in DAPS HO, simultaneous TX is only possible until the UE completes the random access procedure to the target cell. Then for a UE which does not support simultaneous TX, it needs to be capable of transmitting to both source cell and target cell one at a time otherwise it could not work before/after the DAPS HO. We do not agree with introducing additional capabilities on switching time at this late stage of R16,

	Qualcomm
	Issue 1-3: we share the same view as Ericsson. Moreover, in the CR R4-2011050, HW has proposed this Note:
Note: 	If UE indicates to require uplink Tx switching period for inter-frequency DAPS handover, additional interruptions may be expected when UE performs uplink carrier switching between source cell and target cell. This interruption is for both uplink and downlink of the source cell.
If all RAN4 is going to do is to just mention addition interruptions may be excepted, then what is the point of having this UE capability designed and signaled to NW?

	Intel
	Issue 1-3: we prefer not to introduce any new UE capabilities at the very late stage of R16. On the other hand, according to HW’s CR, this new capability may not bring any benefit to the system. 

	China Telecom
	Generally understand the motivation and support the idea, i.e., make more UEs being capable of inter-frequency DAPS. Meanwhile, the whole impact on RAN2/4 core spec due to this new capability needs to be identified.

	MTK
	We prefer not to introduce any new UE capabilities at the very late stage of R16. We can specify only 1 value.

	Huawei
	To Ericsson: The UE capability of supporting UL carrier switching is only applied for the UE not supporting dual UL transmission for inter-frequency DAPS handover. This capability is not applied for the UE supporting dual UL transmission.
[bookmark: OLE_LINK5]For example, when source cell uplink is transmitted on a 2Tx carrier and target cell uplink is transmitted on a 1Tx carrier, then the UE need to reconfigure RF parameters for uplink switching between source cell and target cell. Then the uplink switching time is required. This capability indication is needed for the UE supporting uplink MIMO layer transmission.
The uplink switching time has been studied in thread [219] NR_RF_FR1_RRM, the agreements on uplink switching time can be reused. The similar capability design can be reused for DAPS handover.
The Rel-16 UE feature list is still on-going and the signaling design in RAN2 has not been concluded. There still has chance to add this capability indication.



Issue 1-4: additional interruption for UE which requires uplink Tx switching (based on issue 1-3)
· Proposals: For UE requiring uplink switching period, additional interruptions need to be allowed during DAPS handover procedure.
· Recommended WF
· Discussion is needed
	Company
	Comments

	Ericsson
	[bookmark: OLE_LINK1]In our view the switching time needs to be short such that it may switch on slot by slot basis without additional interruption.

	Qualcomm
	We can agree to proposal however, these switching timelines are not requirements that RAN4 can determine for NR mobility enhancements now due to lack of time. If they are concluded from other work items, RAN4 can re-use them for mobility enhancements. 

	Intel
	Issue 1-4: in general the idea is fine. But we don’t have capability indicating uplink switching period is needed in R16. We can just follow the agreement in R4-1913436: in case simultaneous UL Tx is not supported, UE is allowed to cause more interruption to the source cell if UL transmissions of source and target cell overlap in time.

	China Telecom
	In our understanding, here the interruption is on both source and target cells, exact interruption time and potential impact to RAN2 needs to be considered together.

	MTK
	We have 1 question to be clarified. Does Huawei propose to introduce switching period only for UE who do not support simultaneous UL but support uplink Tx switching or Huawei thinks this switching period should always be allowed for UE who does not support simultaneous UL transmission?

	Huawei
	To Ericssion: as we mentioned in our paper, if the slot basis is short than switching time, then it will cause uplink interruption. For a FDD band, it will always cause downlink interruption when UE perform UL carrier switching.
To MTK: we suggest to introduce switching period only for UE not supporting dual UL but supporting UL carrier switching.



Issue 1-5: unit of Tinterrupti
· Proposals: Change Tinterrupt from N + TSMTC_duration to N + TSMTC_duration *  (ZTE)
Table 6.1.3.2.2-2: Tinterrupt1 for FR1-to-FR1 intra-band inter-frequency DAPS HO
	[image: ]
	NR Slot length (ms)
	Tinterrupt1 (slotsNote 1), synchronous DAPS HO
	Tinterrupt1 (slotsNote 1), asynchronous DAPS HO

	0
	1
	1 + TSMTC_duration * 
	2+ TSMTC_duration * 

	1
	0.5
	2 + TSMTC_duration * 
	3+ TSMTC_duration * 

	2
	0.25
	4 + TSMTC_duration * 
	5+ TSMTC_duration * 

	Note 1:	The same SCS of source cell and target cell is assumed.
Note 2:	TSMTC_duration measured in subframes is the longest SMTC duration between source cell and target cell.
Note 3:	 is as defined in TS 38.211 [6].Void



· Recommended WF
· Discussion is needed
	Company
	Comments

	Ericsson
	We agree with the need to make this change.

	Qualcomm
	Proposed change is ok.

	Intel
	Issue 1-5: the proposal is OK. 

	China Telecom
	OK with the proposal.

	MTK
	OK with this proposal

	Huawei
	The change is OK for us.



Companies views’ collection for 1st round 
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

	[bookmark: OLE_LINK6]R4-2009896 MTK
	Company AEricsson : Change 1 seems OK. The discussion paper doesn’t seem to explain why change 2 is necessary.

	
	Company B

	
	

	R4-2011050
Huawei
	Company A: Ericsson : Do not agree with introducing new capabilities, see issue 1-3 above

	
	Company BIntel: change regarding uplink Tx switching period is not agreeable at this moment. Changes regarding Note 2/3 in sync condition table are fine.

	
	R4-2010517

	R4-2010517
ZTE
	Company AEricsson : OK

	
	Company BIntel: proposed change is fine.

	
	



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
	demodulation performance degradation for async intra-frequency DAPS handover and async intra-band inter-frequency DAPS handover.
Tentative agreements: no agreement in the 1st round
Candidate options:
· Option 1: demodulation performance degradation is allowed on any single symbol of a slot (MTK)
· Option 2: demodulation performance degradation is allowed on the first symbol of the slot for sync DAPS HO (existing requirement)
Recommendations for 2nd round: further discuss

	Issue 1-2
	Requirement applicability
Tentative agreements: no agreement in the 1st round
Candidate options:
· Option 1: add new applicability: No requirement applies if SSB of target cell is not confined within active DL and UL BWP of the target cell or SSB of source cell is not confined within active DL and UL BWP of the source cell (MTK)
· Option 2: no need to duplicate clarification. This is already covered by existing applicability (HW)
Note:	no requirement applies if the initial DL and UL BWP of source cell is not confined within the active DL and UL BWP of the source cell respectively.
Note:	no requirement applies if the initial DL and UL BWP of target cell is not confined within the active DL and UL BWP of the target cell respectively.
Recommendations for 2nd round: further discuss

	Issue 1-3
	new UE capability regarding uplink Tx switching
· Proposals: When UE does not support simultaneous UL transmission for an inter-frequency DAPS handover, it is suggested to introduce the UE capability to indicated whether the uplink Tx switching between source cell(s) and target cell(s) for inter-frequency DAPS handover is supported and what switching period is required for UE switching between source and target uplink carriers (Huawei)
Tentative agreements: no agreement in the 1st round
Candidate options:
· Option 1: introduce new UE capability 
· Option 2: new UE capability is not considered in R16
Recommendations for 2nd round: majority view is option 2. Further discussion is needed.

	Issue 1-4
	additional interruption for UE which requires uplink Tx switching (based on issue 1-3)
· Proposals: For UE requiring uplink switching period, additional interruptions need to be allowed during DAPS handover procedure. (HW)
Tentative agreements: no agreement in the 1st round
Recommendations for 2nd round: suggest to postpone issue 1-4 until option 1 in issue 1-3 is agreed.

	Issue 1-5
	unit of Tinterrupti
Tentative agreements: 
Change Tinterrupt from N + TSMTC_duration to N + TSMTC_duration *  (ZTE)
Corresponding CR R4-2010517 is agreeable



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

	#1
	WF on NR mobility enhancement
	Intel




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  

	R4-2009896
	Return to 

	R4-2011050
	Return to

	R4-2010517
	Agreed



Discussion on 2nd round (if applicable)
Issue 1-1: demodulation performance degradation for async intra-frequency DAPS handover and async intra-band inter-frequency DAPS handover
· Proposals
· Option 1: demodulation performance degradation is allowed on any single symbol of a slot (MTK)
· Option 2: demodulation performance degradation is allowed on the first symbol of the slot for sync DAPS HO (existing requirement)
· Recommended WF
· Need more discussion
	Company
	Comments

	MTK
	We support option 1. It is unreasonable that demodulation performance degradation for sync and async cases are the same. This issue not only happens in TDD band, but also in FDD band. Without correct notation for the async cases, UE might have to report “not support” for all cases of async DAPS handover. We do not think it is conducive to the realization of this feature.
In Apr. meeting, our proposal was ”demodulation performance degradation might happen on at least 1 symbol of a slot for asynchronous intra-frequency DAPS handover and asynchronous intra-band inter-frequency DAPS handover.” If QC can’t agree on option 1, we would like to check whether our original proposal is acceptable.

	Huawei
	We support option 2.
The demodulation performance degradation is allowed for intra-band sync DAPS HO. For intra-band async DAPS handover, it cannot be assumed that the UE has same implementation as that for sync DAPS HO. 

	Qualcomm
	Although we understand the concern from MTK, the explanation from MTK in the first round was only about overcoming PDCCH decode; not PDSCH decode. In our view, if any symbol in the slot can be impacted, then the entire Code Block (CB) covering that symbol is going to be incorrectly decoded so effectively, it means one slot is gone. This issue (PDSCH) is particularly possible in FDD. We don’t think option 2 is reasonable and we support option 1 but perhaps we can further work on the impact to PDSCH decoding. 

	Ericsson
	Share the view with Qualcomm that this is a different discussion than in last meeting. For PDSCH loss, we can understand the concern and the fact that a UE vendor would want to capture that the performance is “allowed” to be degraded when the RF AGC modification is made in source CP and that is corresponding to part way through a data symbol of target (or vice versa), but one open question is how such text actually benefits the interoperability of UE and network which should be the goal of the RRM spec. At the end of the day, the network scheduler has to make a pretty much binary decision to schedule or not schedule on both source and target and at some point in time we need to start scheduling the UE on the target cell to complete the HO. So from an interoperability perspective, I don’t see that anything can be done on network side to mitigate such a degradation. Different UE algorithms eg how frequently the AGC is modified might have more or less impact.. Noting that we are not going to define demod requirements during DAPS HO, it is not clear how this discussion can actually help anything at system level.



Issue 1-2: requirement applicability
· Option 1: add new applicability: No requirement applies if SSB of target cell is not confined within active DL and UL BWP of the target cell or SSB of source cell is not confined within active DL and UL BWP of the source cell (MTK)
· Option 2: no need to duplicate clarification. This is already covered by existing applicability: (HW)
Note:	no requirement applies if the initial DL and UL BWP of source cell is not confined within the active DL and UL BWP of the source cell respectively.
Note:	no requirement applies if the initial DL and UL BWP of target cell is not confined within the active DL and UL BWP of the target cell respectively.
· Recommended WF
· Need more discussion
	Company
	Comments

	MTK
	Support option 1. Based on following RAN1 agreement, our understanding is that SSB might not be confined within the initial BWP. Therefore, the 2 notes in option 2 do not solve the issue that “intra-freq. measurement with gap is not precluded in intra-freq. DAPS handover and there is no extra interruption time for UE to switch RF to measure the SSB.”   
RAN1 #91
•	NR supports RMSI CORESET configuration such that the total bandwidth covering that of the SS/PBCH blocks and the initial active DL BWP containing RMSI CORESET when they occur in different time instances is confined within minimum carrier bandwidth
•	NR supports RMSI CORESET configuration such that the total bandwidth covering that of the SS/PBCH blocks and the initial active DL BWP containing RMSI CORESET when they occur in the same time instance or different time instances is confined within UE minimum bandwidth 
•	Note: the above doesn’t prohibit the case when the SS/PBCH blocks are fully contained within the initial active DL BWP containing RMSI CORESET
•	The initial active DL BWP is defined as frequency location and bandwidth of RMSI CORESET and numerology of RMSI.
–	PDSCH delivering RMSI are confined within the initial active DL BWP


	Huawei
	We support option 2. The existing Notes have solved this issue.
In TS38.213, the followings are defined:
For the SS/PBCH block and CORESET multiplexing patterns 2 and 3, if the active DL BWP is the initial DL BWP, the UE is expected to be able to perform radio link monitoring, as described in Clause 5, and measurements for radio resource management [10, TS 38.133] using a SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set.
In TS38.133, the followings are defined for intra-frequency measurements:
The UE can perform intra-frequency SSB based measurements without measurement gaps if
-	the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or
-	the SSB is completely contained in the active BWP of the UE, or
-	the active downlink BWP is initial BWP[3].
For pattern 2 and 3, SSB and RMSI CORESET are transmitted in FDM patterns, but the UE is still expected to perform SSB based measurements without gaps.

	Qualcomm
	We support option 1.

	Intel
	In our view there is no harm to clarify it since companies still have different understanding.

	Ericsson
	Fairly neutral for this discussion, Huawei’s analysis seems correct to us.

	Huawei
	Our concern is that the notes suggested by MTK will not allow the configuration of patterns 2 and 3. If the active BWP is the initial BWP, SSB is not confined within active BWP for patterns 2 and 3.



Issue 1-3: new UE capability regarding uplink Tx switching
· Proposals: When UE does not support simultaneous UL transmission for an inter-frequency DAPS handover, it is suggested to introduce the UE capability to indicated whether the uplink Tx switching between source cell(s) and target cell(s) for inter-frequency DAPS handover is supported and what switching period is required for UE switching between source and target uplink carriers (Huawei)
· Recommended WF
· Discussion is needed
	Company
	Comments

	Huawei
	This new capability is necessary for the UE supporting uplink MIMO layer transmissions.

	Qualcomm
	We prefer not to have a new capability introduced particularly because its use case in core requirements is not clear.

	Intel
	We prefer not to consider this in this release. More justification is expected on how this new capability can benefit system and how to reflect it in our core requirements.

	Ericsson
	We are still not convinced of the need for this capability. Firstly, for any DAPS HO (regardless the UE supports simultaneous UL or not) as soon as the RACH RAN2 procedure completes, data is sent to the target cell. So then considering UL carrier switching the number of switches between source before this happens should be quite limited. Then according to the proposal, there is no exact specification of the additional interuptions that occur in this case, so it is not clear what the network could do differently with a UE that indicates this capability.

	Huawei
	We can agree not to introduce this capability in this release, but support of UL switching for DAPS HO need to be further discussed in the future release.



Issue 1-4: additional interruption for UE which requires uplink Tx switching (based on issue 1-3)
· Proposals: For UE requiring uplink switching period, additional interruptions need to be allowed during DAPS handover procedure.
· Recommended WF
· suggest to postpone issue 1-4 until option 1 in issue 1-3 is agreed
	Company
	Comments

	
	

	
	

	
	



[bookmark: _GoBack]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  

	R4-2012103 WF on NR Mobility Enhancement RRM, Intel
	to be revised

	R4-2012236 CR on TS38.133 for dual active protocol stack handover, MTK
	to be revised

	R4-2011050 CR on maintaining DAPS handover requirements, Huawei
	Merged into R4-2012236



Topic #2: Test case
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009748
	Intel Corporation
	Intra-band Inter-frequency sync DAPS handover test in SA for FR1

	R4-2009749
	Intel Corporation
	Intra-band Inter-frequency async DAPS handover test in SA for FR1

	R4-2009884
	Qualcomm Incorporated
	CR_ Introduction of intrafrequency sync and async NR DAPS HO test cases in FR1

	R4-2010381
	Ericsson
	Conditional handover test cases for NR

	R4-2011051
	Huawei, HiSilicon
	Discussion on DAPS handover test cases

	R4-2011052
	Huawei, HiSilicon
	CR on inter-band DAPS handover tests



Open issues summary
Issue 2-1: test case section number
· Option 1: add new sections A.6.3.1A for DAPS HO and A.6.3.1B for CHO (Intel)
· A.6.3.1 legacy handover test
· A.6.3.1A DAPS handover test
· A.6.3.1B CHO test
· Option 2: add test under existing A.6.3.1 (Huawei, QC)
· A.6.3.1.X1 DAPS handover test
· A.6.3.1.X2.…..
· Option 3: add new section A.6.3.3 (Ericsson)
· A.6.3.1 legacy handover test
· A.6.3.2 RRC Connection Mobility Control test
· A.6.3.3 conditional handover test 
· Recommended WF
· Discussion is needed
	Company
	Comments

	Ericsson
	Issue 2-1 : Although we added a new section in our conditional HO CR we have no view on test case section number, we will update our CR according to whatever recommendation the moderator and group decides.

	Qualcomm
	Issue 2-1: we went based on option 2 since prefix A may need to be used for NR-U test cases. But we have no strong view and can modify our CR accordingly. 

	Intel
	Issue 2-1: no strong view. Since we have two CRs following option 2 currently, maybe it is easier to follow option 2.

	Huawei
	Either Option 1 or Option 2 is fine with us. 

	MTK
	Prefer option 2. It seems that prefix A should be remained for NR-U



Issue 2-2: test applicability 
· Proposals 1: The UE capable of synchronous DAPS handover only need to be tested in synchronous scenario. (Huawei)
· Proposals 2: The UE capable of asynchronous DAPS handover only need to be tested in asynchronous scenario. (Huawei)
· Recommended WF
· Discussion is needed
	Company
	Comments

	Ericsson
	Issue 2-2 : Although the principle sounds OK by itself, we also need to remember that it is up to UE manufacturer which band they run tests on according to agreed principles. So there may be a UE which supports synchronous DAPS on some bands, and async DAPS on other bands. Then we are not really sure what this principle really means, and moreover the UE manufacturer may be able to select (or avoid) a certain kind of DAPS test just by declaring what band they have run the test on. We could perhaps agree to modified proposals such as
· The UE capable of asynchronous DAPS on any band handover need to be tested in asynchronous scenario.
· The UE capable of synchronous DAPS on all bands handover need to be tested in synchronous scenario.


	Qualcomm
	We can agree to the modified proposal from Ericsson.

	Intel
	Issue 2-2: suggestion from Ericsson looks good, maybe with some update:
· [bookmark: OLE_LINK10]The UE capable of asynchronous DAPS handover on any band need to be tested in asynchronous scenario.
· The UE capable of synchronous DAPS handover on all bands but not capable of asynchronous DAPS handover on any band need to be tested in synchronous scenario.

	Huawei
	Support of sync or async DAPS handover is per-BC indicated. The proposals from Huawei are applied for a special BC.
When the UE indicates to support sync DAPS handover for a certain BC, the UE needs to be tested for this BC in sync scenario.
When the UE indicates to support async DAPS handover for a certain BC, the UE needs to be tested for this BC in async scenario
In general, we can agreed with the principles. For intra-band intra-/inter-freq DAPS HO test, the suggestion from Intel is OK for us. But for inter-band DAPS HO, the principles need to be updated as follows:
· The UE capable of asynchronous DAPS handover on any inter-band BC need to be tested in asynchronous scenario.
· The UE capable of synchronous DAPS handover on all inter-band BCs but not capable of asynchronous DAPS handover on any inter-band BCs need to be tested in synchronous scenario.
For the intra-freq async DAPS HO test provided by QC, three test configurations are included:
· SCS=15kHz, FDD
· SCS=15kHz, TDD
· SCS=30kHz, TDD
As we known, TDD is a typical sync network. So, we suggest to remove the TDD configurations from intra-freq async DAPS HO test.

	NEC
	Just a clarification question. 
If UE capable of synchronous DAPS HO on all inter-band BC and capable of asynchronous DAPS HO on any inter-band BC, needs to be tested only for asynchronous scenario and not for synchronous DAPS HO. Is this correct understanding? 

	MTK
	We can agree with Proposal 1 and Proposal 2. The asynchronous and synchronous cases shall be defined separately.



Issue 2-3: DAPS HO test procedure
· Option 1: three successive time periods. (Huawei)
· At the start of time duration T1, the UE does not have any timing information of cell 2. 
· Starting T2, cell 2 becomes detectable and the UE receives a DAPS handover command from the network. The start of T2 is the instant when the last TTI containing the RRC message implying DAPS handover is sent to the UE. 
· Starting T3, the UE receives a source cell release command from the network. The start of T3 is the instant when the last TTI containing the RRC message implying source cell release is sent to the UE.
· Option 2: four successive time periods. (QC)
· At the start of time duration T1, the UE may not have any timing information of cell 2.
· NR shall send a RRC message implying DAPS handover to cell 2. The RRC message implying target cell add shall be sent to the UE during period T2, after the UE has reported Event A3. 
· The start of the time duration T3 is defined as the end of the last TTI containing the RRC message implying DAPS handover. During period T3, UE is scheduled with PDSCH from cell 1 and cell 2 in alternative TTIs where cell 1 and cell 2 belong to the same TAG. NR shall send another RRC message implying source cell release. The RRC message implying source cell release shall be sent to the UE during period T3, after the UE has successfully sent PRACH to cell 2. 
· The start of the time duration T4 is defined as the end of the last TTI containing the RRC message implying source cell release.
· Option 3: five successive time periods. (Intel)
· At the start of time duration T1, the UE may not have any timing information of cell 2.
· Cell 1 shall send an RRC message implying DAPS handover to cell 2. The RRC message implying handover shall be sent to the UE during period T2, after the UE has reported Event A3. T3 is defined as the end of the last TTI containing the RRC message implying DAPS handover.
· During T3 UE shall be able to perform random access to cell 2. Cell 1 is continuously scheduled in DL during T3. DL schedule and UL feedback to cell 1 shall be avoided when UE is required to perfrom DL reception or UL transmission in PRACH procedure in cell 2, except preamble transmission.
· At the end of T3 cell 2 shall send an RRC message implying cell 1 release command. T4 is defined as the end of the last TTI containing the RRC message implying DAPS handover. Cell 2 is continuously scheduled in DL during T4.
· The test system shall observe the periodic reporting of CSI for cell 1 during T5.
· Recommended WF
· Discussion is needed
	Company
	Comments

	Ericsson
	We find the 4 phase procedure most typical considering the real life use of DAPS. Considering option 1, it does not allow a time phase where the UE should make a measurement report of the target cell. So the 3 phase procedure is like a blind HO type of DAPS. We are open to discussing if the 5 phase procedure is necessary.

	Qualcomm
	Three time intervals is not enough as we need to have a time interval where UE is receiving PDSCH from both source and target cells. We think that the fifth time interval in Option 3 is not necessary and does not exist in legacy HO test cases either. 

	Intel 
	Issue 2-3: the fifth phase in our proposal is to verify the source cell release delay requirement. Take PSCell release test for example, PSCell observes the periodic reporting of CSI before RRC is sent. Then TE send RRC to UE to release PSCell. The PSCell release delay can be verified by checking if UE still report CSI to PSCell after the delay.
The problem in DAPS HO test is that we don’t expect UE to perform UL Tx to both source and target cells. During source cell release phase (the forth phase), we need to keep UE transmitting toward target cell to verify Tinterrupt2. Thus we cannot verify the source cell release delay during this phase (no transmission with source cell in this phase)

	Huawei
	Firstly, we need to discuss whether to test a known target cell or an unknown target cell.
For unknown target cell, we suggest to use option 1.
For known target cell, we suggest to use option 2.
We prefer to test an unknown target cell, since the total test time will be much shorter.

	MTK
	We prefer to use fifth phase as the baseline. 3 phases and 4 phases are not enough.



Issue 2-4: CHO test procedure
· Option 1: (Ercisson)
· The test consists of two successive time periods, with time durations of T1 and  T2 respectively. At the start of time duration T1, the UE may not have any timing information of cell 2.
· NR shall configure a condition implying handover to cell 2 during T1, at a time earlier than TRRC before the beginning of T2. Recommended WF
· Recommended WF
· Discussion is needed
	Company
	Comments

	Ericsson
	Feedback on the test procedure and details welcome

	Qualcomm
	Comments provided on the CR directly.  

	MTK
	Please see the comments on the CR



Issue 2-5: conditional PSCell change test
· Option 1: given that 1) there is no test for legacy PSCell change; 2) corresponding functionality can be verified in CHO test, no need to specify test for condition PSCell change (Intel)
· Recommended WF
· Discussion is needed
	Company
	Comments

	Ericsson
	OK with the proposal

	Qualcomm
	OK with proposal. 

	Intel
	Support the proposal.

	Huawei
	We are OK with the proposal, not to introduce CPC test.




Companies views’ collection for 1st round 
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

	R4-2009748
Intel
	Company A

	
	Company B

	
	Qualcomm: do we need T5? Also why does the text call out preamble transmission explicitly?  “DL schedule and UL feedback to cell 1 shall be avoided when UE is required to perfrom DL reception or UL transmission in PRACH procedure in cell 2, except preamble transmission.”
We also think that we need to call out a time interval where UE is receiving PDSCH from both source and target cell (after RACH to target is successful)
Intel: to QC, T5 is to verify source cell release delay, which cannot be verified in T4. Calling out preamble is just because this is out of control of TE. TE can avoid the collision in the rest procedure.

	R4-2009749
Intel
	Company A

	
	Company B

	
	Qualcomm: same comments as in 9748.

	R4-2009884
QC

	Intel: how to verify successful source cell release is not mentioned.Company A

	
	Company BMTK: share the same view with Intel

	
	

	[bookmark: OLE_LINK7]R4-2010381
Ericsson
	Company Aintel: according to our calculation, Tinterrupt = Tprocessing + TIU + T∆ + Tmargin = 20 + 20 + 20 +2 = 62ms. Moreover, interruption shall be allowed on both DL&UL.

	
	Company Bhuawei: we also have the same concern on the values of CHO delay. It will be longer than the value defined in the core requirements.

	
	Qualcomm: Shouldn’t we have an explicit time interval for verifying the interruption times? What is the UE behavior during T_RRC + T_EventDU? Also, why does the test requirement explicitly calling out interruption in uplink transmission?

	
	MTK: Tinterrupt is too long. The PRACH procedure shall be captured in test procedure, e.g., UE shall start to transmit the PRACH to Cell2 during T2.

	R4-2011052
Huawei
	Company Aintel: how to verify successful source cell release is not mentioned.

	
	Company B

	
	Qualcomm: we think we need at least 4 time intervals with one of them explicitly requiring reception of PDSCH from both source and target cells. The time offset between source and target cells in the sync test is right on the border of the requirements and needs to be reduced. We don’t see the need to reproduce the interruption tables in test requirements. It can just refer to the core clause. 



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 2-1
	test case section number 
Tentative agreements: DAPS HO and CHO tests are to be added under existing clause A.6.3.1 
	Test case number
	Test purpose
	Section number

	1
	Intra-frequency sync DAPS handover test in SA for FR1
	A.6.3.1.7

	2
	Intra-frequency async DAPS handover test in SA for FR1
	A.6.3.1.8

	3
	Intra-band Inter-frequency sync DAPS handover test in SA for FR1
	A.6.3.1.9

	4
	Intra-band Inter-frequency async DAPS handover test in SA for FR1
	A.6.3.1.10

	5
	Inter-band Inter-frequency sync DAPS handover test in SA for FR1
	A.6.3.1.11

	6
	Inter-band Inter-frequency async DAPS handover test in SA for FR1
	A.6.3.1.12

	7
	Conditional intrafrequency handover test in SA for FR1
	A.6.3.1.13

	8
	Conditional interfrequency handover test in SA for FR1
	A.6.3.1.14

	9
	Inter-frequency sync DAPS handover test in SA for FR1-FR2
	A.6.3.1.15

	10
	Inter-frequency async DAPS handover test in SA for FR1-FR2
	A.6.3.1.16

	11
	Conditional intrafrequency handover test in SA for FR2
	A.6.3.1.17

	12
	Conditional interfrequency handover test in SA for FR2
	A.6.3.1.18


Recommendations for 2nd round: please CR owners follow the above section number.

	Issue 2-2
	Test applicability
Tentative agreements: no agreement in the 1st round.
Candidate options:
· Option 1: (Ericsson)
· The UE capable of asynchronous DAPS on any band handover need to be tested in asynchronous scenario.
· The UE capable of synchronous DAPS on all bands handover need to be tested in synchronous scenario.
· Option 2: (Intel)
· The UE capable of asynchronous DAPS handover on any band need to be tested in asynchronous scenario.
· The UE capable of synchronous DAPS handover on all bands but not capable of asynchronous DAPS handover on any band need to be tested in synchronous scenario.
· Option 3: (HW)
· For intra-band: follow option 2
· For inter-band:
· The UE capable of asynchronous DAPS handover on any inter-band BC need to be tested in asynchronous scenario.
· The UE capable of synchronous DAPS handover on all inter-band BCs but not capable of asynchronous DAPS handover on any inter-band BCs need to be tested in synchronous scenario.
Recommendations for 2nd round: companies are close to agreement. Continue discussion in 2nd round.

	Issue 2-3:
	DAPS HO test procedure
Tentative agreements: no agreement in the 1st round.
Candidate options:
· Option 1: three successive time periods. (Huawei)
· Option 2: four successive time periods. (QC)
· Option 3: five successive time periods. (Intel)
Recommendations for 2nd round: further discussion is needed.

	Issue 2-4:
	CHO test procedure
Tentative agreements: no agreement in the 1st round.
Recommendations for 2nd round: further discussion is needed.

	Issue 2-5:
	Conditional PSCell change test
Tentative agreements: RAN4 confirms no need to introduce test case for conditional PSCell change.



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

	#1	Comment by Li, Qiming: To Chair: one single WF is enough to capture agreements in topic #1 and #2.
	WF on NR mobility enhancement
	Intel




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  

	R4-2009748
	Return to

	R4-2009749
	Return to

	R4-2009884
	Return to

	R4-2010381
	Return to

	R4-2011052
	Return to



Discussion on 2nd round (if applicable)
Issue 2-2: test applicability 
· Option 1: (Ericsson)
· The UE capable of asynchronous DAPS on any band handover need to be tested in asynchronous scenario.
· The UE capable of synchronous DAPS on all bands handover need to be tested in synchronous scenario.
· Option 2: (Intel)
· The UE capable of asynchronous DAPS handover on any band need to be tested in asynchronous scenario.
· The UE capable of synchronous DAPS handover on all bands but not capable of asynchronous DAPS handover on any band need to be tested in synchronous scenario.
· Option 3: (HW)
· For intra-band: follow option 2
· For inter-band:
· The UE capable of asynchronous DAPS handover on any inter-band BC need to be tested in asynchronous scenario.
· The UE capable of synchronous DAPS handover on all inter-band BCs but not capable of asynchronous DAPS handover on any inter-band BCs need to be tested in synchronous scenario.
· Recommended WF: moderator suggests companies to check if the following update can be agreed:
· The UE capable of asynchronous DAPS handover on any band or band combination needs to be tested only in asynchronous scenario.
· The UE not capable of asynchronous DAPS handover on any band or band combination but capable of synchronous DAPS handover on some band or band combination needs to be tested only in synchronous scenario.
	Company
	Comments

	MTK
	Support recommended WF

	Huawei
	We suggest to define the test applicability rules separately for intra-freq DAPS HO tests, intra-band inter-freq DAPS HO tests and inter-band inter-freq DAPS HO tests. 
For example
· For intra-freq DAPS HO:
· The UE capable of asynchronous intra-freq DAPS handover on any band need to be tested in asynchronous scenario.
· The UE capable of synchronous intra-freq DAPS handover on all bands but not capable of asynchronous intra-freq DAPS handover on any band need to be tested in synchronous scenario.
· For intra-band inter-freq DAPS HO:
· The UE capable of asynchronous intra-band inter-freq DAPS handover on any band need to be tested in asynchronous scenario.
· The UE capable of synchronous inter-freq DAPS handover on all bands but not capable of asynchronous inter-freq DAPS handover on any band need to be tested in synchronous scenario.
· For inter-band DAPS HO:
· The UE capable of asynchronous inter-band DAPS handover on any inter-band BC need to be tested in asynchronous scenario.
· The UE capable of synchronous inter-band DAPS handover on all inter-band BCs but not capable of asynchronous inter-band DAPS handover on any inter-band BC need to be tested in synchronous scenario.
The above applicability rules will make UE to be verified under one intra-freq DAPS HO test, one intra-band inter-freq DAPS HO test and one inter-band DAPS HO test.

	Qualcomm
	Agree with Recommended WF. We have some concerns about the wording suggested by HW above. RAN4 agreed to let RAN2 decide whether intra-frequency DAPS HO is per-BC or something else. So until that decision is made in RAN2, at least the intra-frequency wording above is not agreeable.

	Intel
	We suggest to go with the recommended WF in this meeting. whether to further split the applicability can be discussed in next meeting once RAN2 has conclusion.



Issue 2-3-1: DAPS HO test – whether to test a known or unknown target cell
· Option 1: test unknown target cell (Huawei)
· Option 2: test known target cell (Ericsson, QC, Intel)
· Recommended WF: need more discussion

	Company
	Comments

	MTK
	Support option 2. 

	Huawei
	The total testing time for option 1 will be shorter than that for option 2. 
At least inter-frequency DAPS HO tests are suggested to test unknown target cell, then no gap pattern needs to be not configured. Otherwise, the overlap between SMTC and gaps need to be considered. 
For configuration simplifying, we suggest option 1 for inter-frequency DAPS HO test.

	Qualcomm
	We support option 2. 

	Intel
	We are fine with both option 1 and 2. But we slightly prefer option 2. We think it is better to focus on the critical functionality in the test, even though it may take longer time (We don’t expect significant long delay in known case). 

	Ericsson
	Support option 2, known cell handover is a more common case in practice because an unknown cell handover is likely to be significantly less reliable except in certain special cases such as intra-site handover where the NW can already be confident the UE is in coverage.


	Huawei
	We can agree to test known target cell for making progress.
As we mentioned, gap pattern need to be configured for inter-frequency tests.



Issue 2-3-2: DAPS HO test – how to verify source cell release delay
· Option 1: add T5 to verify delay requirement. (TE sends RRC to release source cell in T4. Duration of T4 equals to delay requirement. The source cell reserves CSI reporting in T5. UE shall not report any CSI to source cell in T5) (Intel)
· Option 2: others
· Recommended WF: moderator suggests companies to check if source cell release delay requirement can be verified in option 1. Idea is from existing PSCell release test case, where CSI reporting is used to verified if UE can release PSCell in time.   

	Company
	Comments

	MTK
	Support option 1.

	Huawei
	According to my understanding, one time period can be used to include both T4 and T5. This time period starts when TE send RRC command to release source cell, and the completion of source cell release can be verified by stopping CSI report to source cell.

	Qualcomm
	Support option 1. 

	Intel
	Support option 1. Regarding HW’s suggestion, fundamentally it is the same (whether to merge T4 and T5), since the total testing time is the same. In our view, keeping two separated time periods is better, since it can make the test procedure clear.

	Ericsson
	Support verifying source cell release via checking CSI report for source cell stops after release command. Ericsson earlier comment that it needs to be clear how source cell release is verified is addressed by indicating that it is via CSI reporting. Since the release is explicitly triggered by an RRC command, it seems procedurally clearer to define a new time phase as starting when the RRC command is sent. We agree with Intel here that fundamentally there is no difference on what actually happens.



Issue 2-3-3: whether async TDD DAPS HO test can be removed
· Option 1: Yes (Huawei)
· Option 2: No
· Recommended WF: agree on option 1

	Company
	Comments

	MTK
	Support option 1.

	Qualcomm
	Support option 1. 

	Intel
	Support option 1.

	Ericsson
	Support option 1.



Issue 2-4-1: CHO test -– Tinterrupt
· Option 1: verify interruption on both DL and UL: Tinterrupt = Tprocessing + TIU + T∆ + Tmargin = 20 + 20 + 20 +2 = 62ms 
· Option 2: verify interruption on UL: Tinterrupt = 202ms in FR1; Tinterrupt = 222ms in FR2
· Recommended WF: need more discussion

	Company
	Comments

	MTK
	Support option 1.

	Huawei
	We support option 1.

	Qualcomm
	Support option 1.

	Intel
	Support option 1

	Ericsson
	Option 2 arose from copying the approach used in legacy HO cases (before this meeting requirement was considering 160ms for Tiu). As for the DL and UL we agree that there is an interruption on both. We can try to find better wording for the test requirement.



Issue 2-4-2: CHO test – whether an explicit time interval for verifying the interruption is needed
· Option 1: yes (QC) 
· Option 2: no
· Recommended WF: need more discussion 

	Company
	Comments

	Qualcomm
	Support option 1 but this can also be merged into another time period.

	Intel
	No strong view, as long as the requirements can be correctly verified.

	Ericsson
	We don’t think an explicit (fixed) time period is possible because some UE might exceed the minimum requirements, either in evaluating when the HO condition is met, or in the execution phase of the HO or both. What we can say about interruption is that there should be no interruption before the start of T2,and that the interrupt duration shall not exceed Tprocessing + TIU + T∆ + Tmargin ms



Issue 2-4-3: CHO test – whether and how to define UE behaviour during T_RRC + T_EventDU
· Recommended WF: need more discussion 

	Company
	Comments

	Qualcomm
	Prefer not to have UE behavior during this time called out by the test.

	Ericsson
	This corresponds to T1 in the test. During this time, the handover condition has not been satisfied, so HO execution should not start, and the UE behaviour is just that it is connected to the source cell. This is partially verified if we check (see our response for issue 2-4-2) that the interruption does not start before the beginning of T2.

	
	




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 number
	CRs/TPs Status update recommendation  

	R4-2009748
	Postponed

	R4-2009749
	Postponed

	R4-2009884
	Postponed

	R4-2010381
	Postponed

	R4-2011052
	Postponed
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