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Introduction
Briefly introduce background, the scope of this email discussion and provide some guidelines for email discussion if necessary.
In RAN4#94-e meeting, we have agreed most of the requirements for LTE mobility enhancement, the agreement and the open issues were captured in the agreed way forward (R4-2002272). This way forward will be the input for this topic in RAN4#94-e meeting. 
According to the meeting agenda, we will have 2 topics for discussion: 
· Conditional handover
· Reduction of user data interruption (DAPS)

List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Discuss the open issues for the requirements on conditional handover and DAPS handover. Get agreement on the text proposal on conditional handover delay requirements, Get agreement on the open issues on DAPS delay requirements, Get agreement on the text proposal on DAPS handover if possible.
· 2nd round: Get agreements on the remaining open issues after 1st round discussion. Get agreement on the draft CRs for requirements on conditional handover and DAPS handover.

Email discussion guideline for Round 1
1st round discussion will use this summary as baseline for the email discussion. 
The open issues will listed in 1.2 for topic#1 and 2.2 for topic#2. Companies should fill the company view on the open issues and CRs/TPs in 1.3 for topic#1 and 2.3 for topic#2. Companies should at least indicate if they cannot agree to the tentative agreement. If no objections are received the tentative agreement will be listed as agreed and captured in the WF or draft CRs as such. Otherwise, the tentative agreement will open for further discussion in 2nd round discussion. Based on the companies’ input I will summary the discussion and provide suggested way forward for each topic, for example, suggested agreement or further discussion needed or suggested CRs for revise, etc.
Once companies have added comments, please upload to Draft folder (same location as this email discussion summary) with adding company name at the end of the file name.
Topic #1: Conditional Handover
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003576
	Qualcomm Incorporated
	CR, Corrections on conditional HO
1. Clarified measurement period defintion based on agreements from RAN4#94-e and corrected references and included inter-frequency case
2. Clarified preparetion time defintion 
3. Clarified the interruption time defintion 
4. [bookmark: _Hlk33102481]Corrected reference in clause 5.1.2.7
5. TCHO_execution is specified as [10]ms


	R4-2004522
	Nokia, Nokia Shanghai Bell
	CR, Correction on conditional HO
1. Remove CHO in section 5.1.2.1 and add the clarification in the section 5.1.1 for E-UTRAN handover introduction 
2. Correct reference and add inter-F cases in section 5.1.2.6
3. Add CHO requirements for TDD-TDD in section 5.1.2.9
4. Update the reference to TDD requirements in section 5.1.2.7




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Sub-topic description: draft CRs
Open issues and candidate options before e-meeting:
Issue 1-1: draft CRs
· Recommended WF
· Suggest companies comment on the draft CRs, Then Qualcomm and Nokia work together to finalize the requirements.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
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

	R4-2003576
	Company A

	
	Company B

	
	

	R4-2004522
	Company ASince the text in FDD-FDD and TDD-TDD conditional HO requirements is the same apart from the referred section numbers, I wonder if we can make section 5.1.2.6  a bit more generic with references to both FDD and TDD section numbers (the values are the same anyway I believe). Then we could keep the text as it is in 5.1.2.9 rather than copy-pasting essentially the same text. It is only a slight preference from our side in case of future maintenance work so that we don’t need to update 2 sections.

	
	Qualcomm:Company B 4522 does not reflect the agreements from last meeting in terms of breaking Tmeasure to two components. Our CR (3576) does. Also, 4522 still has TBD for what we called T_RRC,2 whereas this has been agreed to be 10ms in NR and is also reflected in the NR CRs. 

	
	Nokia: For Ericsson’s comments, Yes, that’s a better way we can have.  For Qualcomm’s comments, Yes, we agree to align with NR side.



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 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Recommendations 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 provides recommendation on CRs/TPs Status update 
	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”

	R4-2003576
	Suggest to merge R4-2004522

	R4-2004522
	Suggest to merge R4-2003576 



Suggest Qualcomm and Nokia to work together to merge R4-2003576 and R4-2004522 and provide one CR on CHO requirements.
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”



Topic #2: Reduction of user data interruption (DAPS)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003110
	Ericsson
	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
The 3 identified alternatives are:
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 2 : The power imbalance during DAPS handover is not specified in 36.133

	R4-2003111
	Ericsson
	CR for 5.7 E-UTRAN DAPS Handover to capture the proposals in discussion paper R4-2003110
Power imbalance requirement removed
Definition of receive time difference of source and target cell at UE antenna connector added with TBD for value
Editor’s note on BW removed as it is decided not to have requirements in case target BW>Source BW

	R4-2003577
	Qualcomm Incorporated
	CR for 5.7 E-UTRAN DAPS Handover
1. Replaced [TBD] for source cell release message to RRC command
2. Clarified Dhandover2 defintion as also agreed in NR DAPS CR (R4-2002223)
3. Clarified intra-frequency requirements are for sync case
4. Added a note on further possible interruptions on source cell in case simultaneous UL Tx to source/target cells are not possible (per agreement in WF of RAN4#93 meeting)

	R4-2004306
	Huawei, HiSilicon
	CR for 5.7 E-UTRAN DAPS Handover
-Tinterrupt1 is 2ms if the bandwidth of target cell is larger than the bandwidth of source cell for intra-frequency DAPS handover.
-Tinterrupt2 is 1ms if the bandwidth of target cell is larger than the bandwidth of source cell for intra-frequency DAPS handover.
During DAPS handover procedure, UE is only required to perform RRM measurements on the frequencies of source cell and target cell.

	R4-2004523
	Nokia, Nokia Shanghai Beill
	CR for 5.7 E-UTRAN DAPS Handover
1. Add the interruption requirements for the case when target cell BW is larger than source cell BW in section 5.7.2.1
2. Add requirements for TDD-TDD in section 5.7.2.4
3. Update the reference to TDD requirements in section 5.7.2.2



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Based on the contributions, observations and proposals following list of sub-topics for further discussion and agreement have been identified:
1. Tinterrupt1 for the case that bandwidth of target cell is larger than the bandwidth of source cell for in intra-frequency DAPS handover
2. Conditions for intra-frequency DAPS handover
3. Synchronous DAPS handover
4. Interruption on source cell in case simultaneous uplink transmission to source and target cell is not supported by UE

Sub-topic 2-1
Sub-topic description: Discuss the interruption delay Tinterrupt1 for the case that bandwidth of target cell is larger than the bandwidth of source cell for in intra-frequency DAPS handover
Open issues and candidate options before e-meeting:
Issue 2-1: Tinterrup1 for the case that bandwidth of target cell is larger than the bandwidth of source cell for in intra-frequency DAPS handover
· Proposals
· Option 1: 1ms 
· Option 2: 2ms
· Recommended WF
· Further discussion needed.

Sub-topic 2-2
Sub-topic description: Side conditions for intra-frequency DAPS handover
Open issues and candidate options before e-meeting:
[bookmark: _Hlk37863983]Issue 2-2: Conditions for intra-frequency DAPS handover
· Proposals
· Option 1: Remove the definition the power imbalance between source cell and target cell.
· Option 1-1: Define receive time difference of source and target cell at UE antenna connector
· Option 1-2: Both source and target cell shall meet the CRS Es/Iot side condition for relative RSRP accuracy requirements as specified in 9.1.2.2 and the Refsens requirements on the corresponding band as specified in 36.101
· Option 2: Keep the definition of the power imbalance between source cell and target cell
· Recommended WF
· Further discussion is needed on the exact wording on the conditions.

Sub-topic 2-3
Sub-topic description: Definition of synchronous DAPS handover 
Open issues and candidate options before e-meeting:
Issue 2-3: Synchronous DAPS handover
· Proposals
· Option 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
· 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
· Option 2: Clarify the requirements of intra-frequency DAPS handover are for synchronous case
· Recommended WF
· Further discussion is needed on the detail synchronization accuracy in DAPS handover and explicitly capture the condition to clarify synchronous DAPS handover in specification.

Sub-topic 2-4
[bookmark: _Hlk37864691][bookmark: _Hlk37864797]Sub-topic description: Interruption on source cell in case simultaneous uplink transmission to source and target cell is not supported by UE.
Open issues and candidate options before e-meeting:
[bookmark: _Hlk37949390]Issue 2-4: Interruption on source cell in case simultaneous uplink transmission to source and target cell is not supported by UE.
· Proposals
· Option 1: Add a note on further possible interruption on source cell in case simultaneous uplink transmission to source and target cell is not supported by UE.
· Recommended WF
· Further discussion is needed.

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

	XXXEricsson
	Issue 2-1 Tinterrup1 for the case that bandwidth of target cell is larger than the bandwidth of source cell for in intra-frequency DAPS handover: 
Slight preference for option 1, but OK to accept option 2 if that is necessary as a compromise to conclude the WI.
Issue 2-2: Conditions for intra-frequency DAPS handover: 
Option 1-1 and option 1-2 are not alternatives to each other since they address different issues. I think there is a typo in the options, we think the discussion under 2-2 is intended to be about power difference/reception conditions. In short we first need to understand the purpose of such requirement. We understand that if source or target cannot be received, the DAPS HO may fail. To us, this is not much different situation than a legacy HO, and we do not have such sid econditions in legacy HO requirements, even though we know that in case a HO fails, there will be RRC reestablishment, So right now we don’t see much benefit in having reception side conditions such as power imbalance, Es/Iot, refsense conditions etc. It is likely such conditions can never be complete anyway, and the purpose is not to develop a demod requirement in the RRM spec.
We also need to align the outcome with NR DAPS HO.

Issue 2-3: Synchronous DAPS handover: 
So we address the issues one by one
Sync condition
Firstly we think it is important that an MRTD-like requirement is defined so that there are no misunderstandings about what deployments it is possible to use LTE DAPS HO in if UE supports synchronous HO. We also believe that it is important to keep an aligned approach with NR. For intraband DAPS HO, the assumption in RAN4 has anyway been that typical implementations will use a single FFT for intrafrequency DAPS. So it seems that the maximum time difference between source and target has to be within the CP length. In NR, both 3uS and a shorter value (based on CA MRTD) are on the table. The conclusion may be reused for LTE. For interband DAPS handover with 2RX, larger time difference like ~33us could be supported. For intraband interfrequency DAPS HO it is more difficult, but as a common scenario will be hand over to adjacent channel, and the reception may be done by a single CA RF chain, the conclusion maybe similar to intra-f. When we define sync condition, any case which is not synchronous is then asyyncronous (as far as UE capabilities are concerned)

Issue 2-4: Interruption on source cell in case simultaneous uplink transmission to source and target cell is not supported by UE:

If UE has 1TX it is important that it prioritises random access procedure to target cell otherwise the handover may fail once it can no longer be received by the source cell.. Once the random access procedure is complete, data is transmitted on the uplink to the target cell. So we agree that interruption to the source cell should be allowed. 


	XXX Qualcomm
	Issue 2-1:
Issue 2-2:
Issue 2-3:
Issue 2-4:
Issue 2-1: this has already been agreed to be 2ms in NR and LTE FeMob should follow the same agreement in NR.
Issue 2-2: This should also follow whatever NR agrees to do. Our preference is Option 1-2.
Issue 2-3: Should also follow NR approach. The definition of sync vs. async should be clearly captured. The interruptions that RAN4 has currently agreed to for intra-freq and intra-band scenarios are for sync scenarios only.
Issue 2-4: This was already agreed in NR and is captured in the WF. LTE should follow NR agreement.

	Huawei, HiSilicon
	Issue 2-1: option 2. The RF retuning time is needed if the bandwidth of target cell is larger than serving cell.
Issue 2-2: there is a parallel discussion in NR. The conclusion from NR can be applied in LTE directly.
Option 1-1 mentions time difference which is not related with power imbalance.
Issue 2-3: there is a parallel discussion in NR. The conclusion from NR can be applied in LTE directly.
Issue 2-4: the UE behavior is clear under the case that simultaneous uplink transmission to source and target cell is not supported by UE. The following is specified in TS 38.213 section 15
“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 
”. 
We doubt whether it is regarded as interruption. It is hard to quantify. If we just put a note saying that there is interruption, RAN1 had clear capture the case, there is no need to mention it in RAN4.

	Nokia
	Issue 2-1, Issue 2-2, Issue 2-3, Issue 2-4: We agree to follow NR’s decision.


 
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

	R4-2003111

	Company AHuawei: some corrections are missed:
1. Tinterrupt1 is 2ms if the bandwidth of target cell is larger than the bandwidth of source cell for intra-frequency DAPS handover.
2. Tinterrupt2 is 1ms if the bandwidth of target cell is larger than the bandwidth of source cell for intra-frequency DAPS handover.

	
	Company BNokia: TDD requirement should refer to TDD as agreed in last meeting. For the power imbalance issue and sync condition issues, further discussion needed.

	
	

	R4-2003577

	Company AHuawei: 
1. simply put “sync” in intra-frequency is not acceptable to us 
2. The note on the interruption when simultaneous UL Tx is not supported is not needed since RAN1 had clear definition of UE behaviour.


	
	Company BNokia: same comments as R4-2003111.

	
	

	R4-2004306
	Qualcomm: missing sync definition. Prefer to merge it to 3111 or 3577 to proceed.Company A

	
	Company BHuawei: simply put “sync” in intra-frequency is not acceptable to us. The detailed definition depends on the conclusion from NR.


	
	

	R4-2004523
	 Qualcomm: we cannot agree to 1ms interrupt regardless of BW relationship between source and target. This would mean different requirements compared to NR 15 kHz SCS.Company A

	
	Huawei:Company BTinterrupt1 is 2ms if the bandwidth of target cell is larger than the bandwidth of source cell for intra-frequency DAPS handover.

	
	Nokia: we can follow NR’s definition.



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 

	Sub-topic#1 2-1
	Issue 2-1: Tinterrup1 for the case that bandwidth of target cell is larger than the bandwidth of source cell for in intra-frequency DAPS handover
Tentative agreements: Tinterrup1 for the case that bandwidth of target cell is larger than the bandwidth of source cell for in intra-frequency DAPS handover will follow the conclusion in NR DAPS handover.
Candidate options:
Recommendations for 2nd round: Tinterrup1 for the case that bandwidth of target cell is larger than the bandwidth of source cell for in intra-frequency DAPS handover will follow the conclusion in NR DAPS handover.

	Sub-Topic 2-2
	Issue 2-2: Conditions for intra-frequency DAPS handover
This issue will focus on the discussion about the power imbalance between source cell and target cell, Time difference discussion is related to the synchronization and could move to issue 2-3.
Tentative agreements: The power imbalance between source cell and target will can follow the conclusion in NR DAPS handover.
Candidate options:
Recommendations for 2nd round: The power imbalance between source cell and target cell will follow the conclusion in NR DAPS handover.

	Sub-Topic 2-3
	Issue 2-3: Synchronous DAPS handover
Tentative agreements: Synchronous DAPS handover will follow the conclusion in NR DAPS handover.
Candidate options:
Recommendations for 2nd round: Synchronous DAPS handover will follow the conclusion in NR DAPS handover.

	Sub-Topic 2-4
	Issue 2-4: Interruption on source cell in case simultaneous uplink transmission to source and target cell is not supported by UE.
Tentative agreements: Interruption on source cell in case simultaneous uplink transmission to source and target cell will follow the conclusion in NR DAPS handover.
Candidate options:
Recommendations for 2nd round: Interruption on source cell in case simultaneous uplink transmission to source and target cell will follow the conclusion in NR DAPS handover.




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”

	R4-2003111
	Suggest to “Return to”, 

	R4-2003577
	Suggest to “Return to”

	R4-2004306
	Suggest to “Return to”

	R4-2004523
	Suggest to “Return to”



CR handling will depend on the discussion in the 2nd round. 
· If we do not have any progress on the open issues, suggest to revise R4-2004523 to capture the agreement in RAN4#94e meeting. 
· If we have progress on time difference or synchronization related issues in NR DAPS discussion, suggest to revise R4-2003111.
· If we have progress on the interruption when UL Tx overlap in time in NR DAPS discussion, suggest to revise R4-2003577.
· [bookmark: _GoBack]If we have progress on the RRM measurement during DAPS handover in NR DAPS discussion, suggest to revise R4-2004306.
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”






