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Introduction
This email discussion is to address the open issues in NR mobility enhancement RRM, based on the email discussion (R4-2005392) and approved WF (R4-2005305)  in RAN4#94-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 are only applied for sync scenario.
· Side condition for intra-frequency sync DAPS HO:
· UE which only support sync DAPS HO shall meet existing DAPS HO requirement as long as:
· Option 1: it is assumed that source and target cells are co-located.
· 3 us MRTD and 5.21 us MTTD between source and target cells is not exceeded: 
Note: 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.
· Option 2: it is assumed that source and target cells can be non-co-located.
· 33 us MRTD and 34.6 us MTTD between source and target cells is not exceeded
Note: 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.
· Option 3: specify “Tight Sync” and “Loose Sync” for sync DAPS handover capabilities.
· Tight Sync : 3 us MRTD and 5.21 us MTTD between source and target cells is not exceeded: 
Note: 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. 
· Loose Sync : 33 us MRTD and 34.6 us MTTD between source and target cells is not exceeded
Note: 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.
· Side condition for intra-band inter-frequency sync DAPS HO:
· UE which only support sync DAPS HO shall meet existing DAPS HO requirement as long as:
· Option 1: it is assumed that source and target cells are co-located.
· 3 us MRTD and 5.21 us MTTD between source and target cells is not exceeded:
Note: 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.
· Option 2: it is assumed that source and target cells can be non-co-located.
· 33 us MRTD and 34.6 us MTTD between source and target cells is not exceeded
Note: 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.
· Option 3: specify “Tight Sync” and “Loose Sync” for sync DAPS handover capabilities.
· Tight Sync : 3 us MRTD and 5.21 us MTTD between source and target cells is not exceeded: 
Note: 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. 
· Loose Sync : 33 us MRTD and 34.6 us MTTD between source and target cells is not exceeded
Note: 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.
Topic #1: DAPS handover
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006163

	Qualcomm Incorporated
	Observation 1. 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. 
Observation 2. In multi-TRP where UE simultaneously receives from more than one TRP, the reception of DL transmission from multiple TRP is within a CP with single/multiple FFT windows.  
Proposal 1. Definition of synchronous DAPS HO for intra-frequency or intra-band scenarios shall be based on maximum of 3 us MRTD and 5.21 us MTTD between source and target cells.
Proposal 2. The existing interruption requirements for intra-frequency and intra-band inter-frequency DAPS HO are only applicable to sync scenario.

	R4-2006543
R4-2006545

	Intel
	Proposal 1: existing interruption requirements for intra-frequency DAPS HO are applied for both sync and async scenarios.
Proposal 2: existing interruption requirements for intra-band inter-frequency DAPS HO are applied for both sync and async scenarios.
Observation 1: UE which only supports sync DAPS HO shall existing DAPS HO requirements as long as the condition for sync scenario is met.
Observation 2: option 2 (30+us MRTD/MTTD) aims to increase the usefulness of DAPS HO. However, the consequence may go in opposite direction, since UE with single FFT may have to claim NOT support this feature.
Proposal 3: option 1 for side condition for intra-frequency sync DAPS HO:
UE which only support sync DAPS HO shall meet existing DAPS HO requirement as long as: 3 us MRTD and 5.21 us MTTD between source and target cells is not exceeded. 
Note: 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.
Proposal 4: option 1 for side condition for intra-band inter-frequency sync DAPS HO:
UE which only support sync DAPS HO shall meet existing DAPS HO requirement as long as: 3 us MRTD and 5.21 us MTTD between source and target cells is not exceeded.
Note: 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.
Proposal 5: RAN1 assumption is rational to RAN4. However, RAN4 will not define corresponding requirement.

	R4-2006887

	MTK
	Proposal 1: RAN4 to confirm that existing intra-frequency DAPS handover interruption requirements and intra-band inter-frequency DAPS handover interruption requirements can‘t be applied to the asynchronous scenarios.
Proposal 2: RAN4 not to specify the interruption requirements of intra-frequency DAPS handover and intra-band inter-frequency DAPS handover for asynchronous case
Proposal 3: RAN4 to specify the note when 3 us MRTD and 5.21 us MTTD between source and target cells is exceeded: if the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for at least 1 symbol of the slot

	R4-2006978

	Ericsson
	Proposal 1 : Synchronous interband DAPS HO is as defined in table 1
	Frequency Range of the pair of carriers
	Maximum receive timing difference between source and target cell (µs) for sync DAPS handover
	Maximum transmit timing difference between source and target cell (µs)Note 1 sync DAPS handover

	FR1
	33
	34.6

	Between FR1 and FR2
	25 
	26.1 

	Note 1 : For UE supporting and configured with simultaneous transmission to source and target cell


Table 1 : Syncronous interband DAPS HO
Proposal 2 : Synchronous intrafrequency DAPS HO is as defined in table 2
	Frequency Range of the pair of carriers
	Maximum receive timing difference between source and target cell (µs) for sync DAPS handover
	Maximum transmit timing difference between source and target cell (µs)Note 1 sync DAPS handover

	FR1
	31
	Nominally identical

	Note 1 : For UE supporting and configured with simultaneous transmission to source and target cell


Table 2 : Synchronous intraband DAPS HO
Proposal 3 : Synchronous intraband interfrequency DAPS HO is as defined in table 3
	Frequency Range of the pair of carriers
	Maximum receive timing difference between source and target cell (µs) for sync DAPS handover
	Maximum transmit timing difference between source and target cell (µs)Note 1 sync DAPS handover

	FR1
	33
	34.6

	Note 1 : For UE supporting and configured with simultaneous transmission to source and target cell
Note2 : 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.


Table 3: Synchronous intraband interfrequency DAPS HO
Proposal 4 : Interruption requirements are specified for intra-frequency DAPS HO are specified for sync and async scenarios
Proposal 5 : Interruption requirements are specified for intra-band inter-frequency DAPS HO are specified for sync and async scenarios

	R4-2007287

	NEC
	Proposal 1: 
· Side condition for supporting intra-freq sync DAPS HO is MRTD and MTTD between source and target cell shall not exceeded 3 and 5.21us respectively; 
· Side condition for supporting intra-freq async DAPS HO is MRTD and MTTD between source and target cell shall not exceeded 33 and 34.6us respectively;  and 
· Existing intra-frequency DAPS HO interruption requirements shall apply for both sync and async cases.  

Proposal 2: 
· Side condition for supporting intraband inter-frequency sync DAPS HO is MRTD and MTTD between source and target cell shall not exceeded 3 and 5.21us respectively; 
· Existing intraband inter-frequency DAPS HO interruption requirements shall only apply for sync DAPS HO.
· Side condition for supporting intraband inter-frequency async DAPS HO is MRTD and MTTD between source and target cell shall not exceeded 33 and 34.6us respectively;  and 
· Existing intraband inter-frequency DAPS HO interruption requirements shall not apply for async DAPS HO and the interruption length for async intraband inter-frequency DAPS HO shall be defined as 1ms+1slot or (2, 3, 5 slots for SCS of 15, 30, 60 kHz respectively).  

	R4-2007759
R4-2007761

	Huawei
	Observation 1: For intra-frequency DAPS handover, compared with synchronous deployment, the UE would not cause additional interruption time due to slot boundary misalignment between source cell and target cell in asynchronous deployment.
Proposal 1: The current intra-frequency DAPS handover interruption requirements can be applied for both synchronous deployment and asynchronous deployment.
Proposal 2: The current intra-band inter-frequency DAPS handover interruption requirements can be applied for both synchronous deployment and asynchronous deployment.
Observation 2: The handover due to UE mobility is usually triggered when source cell and target cell are non-co-located.
Proposal 3: It is suggested to use option 2 to define the side condition for intra-frequency synchronous DAPS handover.
Proposal 4: It is suggested to use option 2 to define the side condition for intra-band inter-frequency synchronous DAPS handover.



Open issues summary
Issue 1-1: interruption requirements for async intra-frequency DAPS HO.
	Option 1: existing requirement are NOT applicable to async (Qualcomm, MTK)
		Option 1a: no requirement in R16 (MTK)
	Option 2: existing requirement are applicable to both sync and async (Intel, Ericsson, NEC, Huawei)
	Recommend WF: need more discussion

Issue 1-2: interruption requirements for async intra-band inter-frequency DAPS HO.
	Option 1: existing requirement are NOT applicable to async (Qualcomm, MTK, NEC)
		Option 1a: no requirements in R16 (MTK)
		Option 1b: 1ms+1slot or (2, 3, 5 slots for SCS of 15, 30, 60 kHz respectively). (NEC)
	Option 2: existing requirement are applicable to both sync and async (Intel, Ericsson, Huawei)
	Recommend WF: need more discussion


Issue 1-3: definition of synchronous DAPS HO for intra-frequency or intra-band scenarios shall be based on:
	Option 1: 3 us MRTD and 5.21 us MTTD between source and target cells. (Qualcomm, Intel, MTK, NEC)
	Option 2: 3 us MRTD and nominally identical uplink timing. (Ericsson)
	Option 3: 33 us MRTD and 34.6 us MTTD between source and target cells. (Huawei)
Recommend WF: need more discussion

Issue 1-4: definition of asynchronous DAPS HO for intra-frequency or intra-band scenarios shall be based on:
	Option 1: MRTD and MTTD between source and target cell shall not exceeded 33 and 34.6us respectively. (NEC)
	Option 2: if side condition for sync is not met, async DAPS HO is assumed
Recommend WF: it was agreed in RAN4#94-e-bis (R4-2005305) that if side condition for sync is not met, async DAPS HO is assumed


Issue 1-5: additional note for sync condition:
Option 1: if the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for at least 1 symbol of the slot. (MTK)
Option 2: 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. (agreement in RNA4#94-e-bis)
	Recommend WF: need more discussion

Issue 1-6: response to RAN1 LS (R1-2003058):
· RAN1 assumes the UE is not required to use interference cancellation based receiver to receive a PDCCH and/or a PDSCH from both a source and a target cell in resources that overlap in time and frequency. Whether and how to define requirement would be up to RAN4.
	Option 1: RAN1 assumption is rational. However, RAN4 will not define corresponding requirement (Intel)
	Recommend WF: only option 1 is on the table. Companies are encouraged to check if it is agreeable.

Issue 1-7: LS to RAN2 on misalignment between RAN2 and RAN4 on the following capabilities:
	Option 1: send LS to RAN2 in R4-2007761 (Huawei) 
	Recommend WF: the LS was discussed in RAN4#94-e-bis but no agreement. Further discussion is needed.


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

	XXXEricsson
	Issue 1-1: We still support option 2 and since this will be a capability there is a choice of UE implementation whether to support it.
Issue 1-2: Support option 2
Issue 1-3 : Although we proposed option2 for synchronous intrafrequency DAPS HO, the key point would be that this should be implementable with suitable UE complexity which is significantly lower than supporting async. Since UE vendors see option 1 as feasible, we are fine (prefer) option 1 over option 2. Regarding option 3, from network perspective this would be even better but we have concerns that the implementation complexity becomes too high.
Issue 1-4 : Firstly asynchronous means that the timing between source and target can be arbitrary. 33/34.6uS is still synchronized, even if it is a looser level of sync. Then we have concern that the complexity to implement 33/34.6us on the UE side is effectively not dissimilar to supporting async anyway (eg multiple FFT). So then we think that most UEs that support >3us/5.21uS could very wll support fully async HO, rather than this middle ground (since they support multiple FFT etc anyway)..
Issue 1-6 : We also think only option 1 is on the table, and RAN4 has not been assuming any IC in ths work until now. We do not see a need for any reply LS. The LS from RAN1 says in the action RAN1 would like to kindly ask RAN4 to consider the above in their further work and if needed, let RAN1 know if there are any issues with the agreement.
Since the sentence says “if needed let RAN1 know … ”  and we have not identified any issues associated with the agreement (nor did we see any other contribution raising any” our assumption is that there is no need for a reply and RAN1 would not do anything with a reply that was confirming their existing agreement.
Issue 1-7 : We supported sending an LS to differentiate capabilities for intrafrequency DAPS HO and intraband interfrequency DAPS HO in #94bis meeting and we still support sending an LS in this meeting
….
Others:

	China Telecom
	Issue 1-1: interruption requirements for async intra-frequency DAPS HO.
Support option 2. 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.

Issue 1-2: interruption requirements for async intra-band inter-frequency DAPS HO
Support Option 2.

Issue 1-3: definition of synchronous DAPS HO for intra-frequency or intra-band scenarios shall be based on:
In our understanding, 3 us MRTD and 5.21 us MTTD can be only achieved in tight sync scenario with co-located source and target cells.
Loose sync scenario with non-co-located source and target cells is very typical scenario, and should also be covered in RAN4 requirements. 
Considering the potential different UE implementations to handle larger and smaller timing differences, we may update the UE capability for intra-frequency and intra-band case as follows:
1) Support of tight synchronous (co-located source and target cells) DAPS handover 
2) Support of loose sync (non-co-located source and target cells) and async DAPS handover

Issue 1-6: response to RAN1 LS (R1-2003058):
Generally ok. The description in Intel’s draft LS in R4-2006545 is more clear. 

	Intel
	Issue 1-1: interruption requirements for async intra-frequency DAPS HO.
It is rational to have requirements for all the typical scenarios, unless it is identified to be impossible to final all the requirements. With this principle and consideration of current situation, we believe it is feasible to have requirement for async as well. 
In the existing requirement, the interruption is allowed since in some implementation UE needs to turn on additional baseband module and other component to handle data reception/transmission for the target cell. From this perspective we see no difference between sync and async scenarios. some company mentioned that in async case there may be additional interruption during after UE accessing target cell (working in dual connection mode) due to AGC operation. However, we are not convinced by this argument. We assume the power imbalance between target and source cell is quite limited such that UE can apply the same AGC level for DL reception from both target and source cell. Otherwise even in sync case DAPS HO may not work.

Issue 1-2: interruption requirements for async intra-band inter-frequency DAPS HO.
Support option 2. Same reason as mentioned for issue 1-1. Besides, we assume UE will typically use two RF chains to handle inter-frequency HO. No more interruption is needed for these UE.

Issue 1-3: definition of synchronous DAPS HO for intra-frequency or intra-band scenarios
Support option 1 or 2. We’d like to highlight that 3 us MRTD doesn’t necessarily mean the use case would be limited to collocated case. First, 3 us cell phase error is the maximum error. Network can do better especially for those with GNSS. Secondly, MRTD here means the maximum received timing difference in handover area, rather than ISD. This is quite different from MRTD in CA/DC requirements where we assume UE locates in the centre of one cell. Thus even in non-collocated case DAPS HO is still possible if network has good synchronization and the handover area is not that large. However, 30+us MRTD corresponds to 9km handover area, we really doubt that is the typical network deployment. Even under such condition, UE with single FFT can still fall back to legacy HO and the system would not be broken.
Most importantly, we really don’t want to preclude UE with single FFT from supporting this feature. So option 3 is not agreeable to us.
Proposal from CTC is also fine, i.e. further splitting the capability into tight sync and loose sync, although it is not our preference.

Issue 1-4: definition of asynchronous DAPS HO for intra-frequency or intra-band scenarios shall be based on:
Support option 2. We should follow the agreement in previous meeting.

Issue 1-6: response to RAN1 LS (R1-2003058):
We are quite open if we need to reply the LS. The information we would like to provide to RAN1 is that RAN1 assumed “whether and how to define requirement would be up to RAN4”, and we just confirm that RAN4 will not define any requirement to verify if UE needs to apply any advance receiver.

Issue 1-7: LS to RAN2 on misalignment between RAN2 and RAN4 on the following capabilities:
We are perfectly fine to inform RAN2 that we need to differentiate capabilities for intrafrequency DAPS HO and intraband interfrequency DAPS HO. However, as commented in RAN4#94-3-bis, the LS also provide additional information which is kind of confusing at least to our understanding. We think the wording in the LS needs to be updated. Actually, we were wondering if this LS is so necessary, since companies are discussing related capabilities under specific agenda for UE feature list. At least Intel will highlight this point in UE feature list discussion

	Huawei
	Issue 1-1: We support option 2
When UE performs target cell addition or source cell release, there is no need to align with a certain timing. For an unknown target cell, UE even does not obtain the timing information of target cell when performing target cell addition. Furthermore, the intra-frequency asynchronous DAPS HO is implemented with dual FFT. The UE has separate BB/FFT module for target cell and source cell. When UE activates or deactivates one BB/FFT module, there is no impacts on the other BB/FFT module. So, compared with synchronous intra-frequency DAPS HO, there is no additional interruption for asynchronous intra-frequency DAPS HO.
Issue 1-2: We support option 2
The asynchronous intra-band inter-frequency DAPS HO can be implemented with dual RF chains, which is similar with inter-band DAPS. The interruption due to target cell addition or source cell release is 1ms+1slot. The current interruption for intra-band inter-frequency DAPS HO is defined as 1ms+SMTC duration. The length of SMTC duration can be configured as {1ms, 2ms, 3ms, 4ms, 5ms}, which is always longer than 1slot. So, the interruption for asynchronous intra-band inter-frequency DAPS HO will not exceed 1ms+SMTC duration. The current interruption requirements for intra-band inter-frequency DAPS HO can be applied for asynchronous scenario.
Issue 1-3: We support option 3.
The handover due to UE mobility is usually triggered when source cell and target cell are non-co-located. If option1/2 was chosen to define the synchronous condition, then it would limit that synchronous intra-frequency or intra-band inter-frequency DAPS HO could only be applied in co-located deployment, which will exclude most handover scenario. For a TDD band which is a typical synchronous network, if the UE wants to support intra-frequency or intra-band inter-frequency DAPS HO in non-co-located deployment, then the UE needs to indicate the capability of supporting asynchronous DAPS HO.
Issue 1-4: We support option 2.
Issue 1-6: The LS from RAN1 is sent to RAN4 just for information. It seems there is no need to reply.


	Qualcomm
	Issue 1-1: We need to clarify first what “existing requirement are applicable to both sync and async” means. In every aspect, the interruption values of async have an extra 1 slot or more compared to their sync counterparts. Even in NR DAPS HO, we do see that CRs from other companies respect this rule. If this is the meaning of existing requirements (async value = sync value + one more slot), then we can support option 2. Otherwise, we cannot agree to it.
Issue 1-2: One more slot of interruption is needed for async. We’re surprised that Ericsson’s not supporting this even though their CR (6979) reflects it.
Issue 1-3: Support option 1 or 2. Option 3 does not make sense to be the side condition for sync. 
Issue 1-4: support option 2.
Issue 1-5: support option 2.
Issue 1-6: we don’t see a need for LS reply.
Issue 1-7: In our view, the discussion is RAN2 is already quite aware of additional capabilities that need to be added and we don’t think this is any longer necessary. 

	MTK
	Issue 1-1: Support option 1. 
· When target cell addition or source cell release, interruption time of async case should have at least 1 more slot compared to sync case (async value = sync value + one more slot). It should be UE implementation to adjust timing according to source cell or target cell, so we have to consider the boundary misalignment issue. If UE can achieve the same requirement for sync and async case, why we need to separate these 2 scenarios?
· Furthermore, we think that interruption during the handover procedure when UE has to receive or transmit data from both cells should also be considered. 
· The first issue is DL UL collision. When MRTD exceeds the 13us TA offset, there exist DL UL collision issue and UE can’t guarantee performance in such kind of scenario.

So we prefer to add another note in async case if the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for at least 1 symbol of the slot.”

· Reply to the Intel’s comment. For sync case, UE can adjust the AGC gain within CP. However, for async case, as shown in below Figure, 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 frequently UE need to adjust AGC gain depends on the cell coverage range, UE speed, etc. We are not sure that UE can apply the same AGC level for DL reception during the overall handover procedure.
[image: ]
Issue 1-2: similar comment with issue 1-1.
Issue 1-3: Support option 1 or 2. Option 3 has DL/UL collision issue and it is really hard for UE to guarantee the performance. Reply to the Huawei’s comment. Our understanding is that UE can’t guarantee the performance when DL/UL collision happens and it is really hard to define the corresponding test cases. However, we can still conduct the test in lab to see whether UE can pass the requirement and test cases of sync intra-frequency or intra-band inter-frequency DAPS HO (with 3us MRTD, testing environment is easy to control). In the real field, it might only exist the async case (intra-frequency or intra-band inter-frequency DAPS HO in non-co-located deployment). However, UE can still report to support, even though we can’t guarantee the performance. We understand that async case is a typical scenario, and we believe that UEs will try their best to support if we allow the performance degradation in the spec. 
Issue 1-4: support option 2.
Issue 1-5: support option 2. As we clarify in issue 1-1, the description in option 1 is proposed for the async case DAPS handover. For sync case, option 2 is enough.
Issue 1-6: It is agreeable.
Issue 1-7: Current RAN2 structure of DAPS handover is listed as follows, We think that Huawei’s questions have already been solved  

Per Band/per BC (for intraFreq capabilities), I.e. put under BandParameters-v16xy:
intraFreqDiffSCS-DAPS-r16;
intraFreqAsyncDAPS-r16
intraFreqSyncDAPS-r16
intraFreqSingleUL-TransmissionDAPS-r16
intraFreqMultiUL-TransmissionDAPS-r16
intraFreqSupportedNumberTAG-DAPS-r16  (Note, it is not needed for interFreq since RAN2 agreed to “Reuse CA capability “supportedNumberTAG” for DAPS handover.)
Per BC (for interFreq capabilities), i.e. put under CA-ParametersNR-v16xy:
interFreqDiffSCS-DAPS-r16
interFreqAsyncDAPS-r16
interFreqSyncDAPS-r16
interFreqSingleUL-TransmissionDAPS-r16
interFreqMultiUL-TransmissionDAPS-r16

	NEC
	Issue 1-1: interruption requirements for async intra-frequency DAPS HO
DAPS HO should support both co-located and non-co-located scenarios that means both sync and async requirements should be supported. Moreover existing requirements for intra-frequency considered separate baseband scenario. Hence we feel that existing requirements should be able to handle both sync and async scenarios. 
Also we agree with Intel regarding AGC in HO region. In HO region, difference in signal strength won’t be high. Hence AGC is not a problem in this case.
Issue 1-2: interruption requirements for async intra-band inter-frequency DAPS HO.
Since UE uses dual RF chain, 1ms + 1slot may be enough. However, existing requirements may be little relaxed for async case as SMTC duration is longer than 1ms. If companies’ intention is to save time by reusing existing requirements, we can also agree to option 2. 
Issue 1-3: definition of synchronous DAPS HO for intra-frequency or intra-band scenarios shall be based on:
If UE can support option 3, it would be preferable. However, since it may increase the complexity, most of UE may not support 33us MRTD, which will further limit the usage of sync DAPS HO if higher MRTS value is considered. Considering this we support option 1;
Issue 1-4: definition of asynchronous DAPS HO for intra-frequency or intra-band scenarios shall be based on:
We can agree to recommended WF and OK with option 2.
Issue 1-6: response to RAN1 LS (R1-2003058):
RAN4 assumption so far inline RAN1 assumption. So there is no problem with RAN1 assumption. Since RAN1 asked reply only when if there is a problem with agreement, reply LS may not be needed. 

	CMCC
	Issue 1-3: definition of synchronous DAPS HO for intra-frequency or intra-band scenarios shall be based on:
if 3us is adopted to define synchronous DAPS HO, the applied scenario is limited to co-located case, which will limit the usage of DAPS HO. On the other hand, we also understand companies’ concern on the DL UL collision. To move forward, it is suggested that companies could consider some medium value. For example, in our understanding, the DL UL collision issue could be avoided if the receiving time difference is within the GP, may be not need to be limited to 3us.

	Huawei
	Issue 1-3: definition of synchronous DAPS HO for intra-frequency or intra-band scenarios shall be based on:
The propagation delay difference with 30us may be the typical value for inter-band case. For intra-freq/intra-band scenario, we can agree to consider a smaller value for the propagation delay difference between source cell and target cell. To move forward, we can agree to define MRTD=6us as intra-freq/intra-band synchronous condition, which includes 3us BS TAE and 3us propagation delay difference (= 900 meters propagation distance difference). And the corresponding MTTD could be defined as 7.6us.


 
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

	R4-2006544
Intel

	Company AEricsson : Generally OK with this, but we think it would be better to make updates from whatever agreements are reached on the issues in an update to the endorsed CR R4-2005307 which we provide in 6979 (which would need revision  as well based on the agreements reached in #95e)

	
	Company BIntel: agree that we need to reflect agreements in this meeting. OK for us to merge into 6979.

	
	xxxQualcomm: we have noticed that “intra-frequency” is missing from the description of sync and its side conditions on MRTD and MTTD. It should be added.

	R4-2006979
Ericsson

	Company AQualcomm: intra-frequency sync definition is missing.

	
	Company B

	
	xxx

	R4-2007760
Huawei
	Company AEricsson : Discussion of issues 1-1 to 1-4 needed, we think there are complexity issues with supporting intrafrequency DAPS HO with 33/34.6us MRTD/MTTD.  

	
	Company BQualcomm: we cannot agree to using 33/34.6 MRTD/MTTD for sync side condition.

	
	xxx

	R4-2008194
Nokia
	Company AEricsson : We agree with these corrections, but we think it would be better to merge them to the final DAPS CR  addressing remaining open issues to avoid overlapping CRs.

	
	QualcommCompany B: I don’t think this sentence is necessary. Release of source cell can be far along from the time HO is initiated and should not be in the delay formulation. 

	
	xxxNokia: To Qualcomm, which sentence do you mention? If you talk about “DAPS handover delay is comprised of Dhandover1 and Dhandover2”, DAPS handover delay should be the total time defined in handover1 and handover2 phase. And This one was agreed and captured in LTE DAPS requirements. 



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
	Interruption requirements for async intra-frequency DAPS HO.
Tentative agreements: 
No agreement in the first round.
Candidate options:
A possible compromise from both sides is to add one more slot of interruption compared to sync scenario.
Recommendations for 2nd round:
Companies are encouraged to check if the candidate option is agreeable or any update is needed.

	Issue 1-2
	Interruption requirements for async intra-band inter-frequency DAPS HO.
Tentative agreements:
No agreement in the first round.
Candidate options:
A possible compromise from both sides is to add one more slot of interruption compared to sync scenario.
Recommendations for 2nd round:
Companies are encouraged to check if the candidate option is agreeable or any update is needed.

	Issue 1-3
	Definition of synchronous DAPS HO for intra-frequency or intra-band scenarios shall be based on:
Tentative agreements:
No agreement in the first round.
Candidate options:
	Option 1: 3 us MRTD and 5.21 us MTTD between source and target cells. 
	Option 2: 6 us MRTD and 7.6 us MTTD between source and target cells. 
Option 3: further split the capability for sync into:
1) Support of tight synchronous (co-located source and target cells) DAPS handover 
2) Support of loose sync (non-co-located source and target cells) and async DAPS handover
Recommendations for 2nd round:
Option 2 and 3 are compromise options proposed by Huawei and CTC. Companies are encouraged to further discuss based on the three candidate options.

	Issue 1-4
	Definition of asynchronous DAPS HO for intra-frequency or intra-band scenarios shall be based on:
Tentative agreements:
If side condition for sync is not met, async DAPS HO is assumed. (agreement in RNA4#94-e-bis)
Candidate options:
N/A
Recommendations for 2nd round:
N/A

	Issue 1-5
	Additional note for sync condition:
Tentative agreements:
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. (agreement in RNA4#94-e-bis)
Candidate options:
N/A 
Recommendations for 2nd round:
N/A

	Issue 1-6
	Response to RAN1 LS (R1-2003058):
Tentative agreements:
RAN4 doesn’t need to reply RAN1 LS.
Candidate options:
N/A
Recommendations for 2nd round:
N/A

	Issue 1-7
	LS to RAN2 on misalignment between RAN2 and RAN4 on the following capabilities:
Tentative agreements:
Since RAN2 is already aware of this, it is not necessary to send this LS.
Candidate options:
N/A
Recommendations for 2nd round:
N/A



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

	#1
	Wayforward for 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  

	R4-2006979

	[bookmark: _GoBack]To be revised

	R4-2006544

	To be merged into R4-2006979

	R4-2007760

	To be merged into R4-2006979

	R4-2008194

	To be merged into R4-2006979



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

	R4-2006546
	Intel
	CR to TS 38.133: CHO RRM requirement



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


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

	R4-2006546
Intel
	Company AEricsson : OK with the endorsed CR for CHO

	
	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 

	
	

	
	



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

	#1
	N/A
	N/A





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  

	R4-2006546

	Agreeable



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

	R4-2007762
	Huawei
	CR on conditional PSCell change requirements



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



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

	R4-2007762
Huawei
	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 3-1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



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  

	R4-2007762

	agreeable



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

	R4-2006980


	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 coverage for DAPS handover (proposals from Ericsson):
· Synchronous source and target cell are used in the test case for intrafrequency handover
· Asynchronous source and target cell are used in the test case for interband handover
· FFS for UE that does not support asynchronous source and target cell whether a synchronous test will also be developed. Or the test can be skipped
· Multi TAG is assumed in interband test cases
· FFS for UE that does not support asynchronous source and target cell whether a single test will also be developed. Or the test can be skipped
· Bandwidth of source and target cell are the same for all DAPS testcases. SCS is the same for all intraband tests.
· TDM approach is assumed for uplink
· Intraband interfrequency test is FFS depending on the likelihood that UEs will support this option.
Recommend WF: discussion is needed

Issue 4-2: test case coverage for conditonal handover (proposals from Ericsson):
· It could be sufficient to develop SA tests for NR, and not to develop EN-DC tests.
Recommend WF: discussion is needed

Issue 4-3: test case list:

	Test case number
	Test purpose
	Description
	Responsible company

	1
	Intrafrequency DAPS handover test in SA for FR1
	Synchronous source and target cell. Same SCS (SSB and data) in source and target cell. Same channel BW and BW part in source and target cell. UE is connected to source cell. Same TAG between source and target cell. Power of target cell is increased to be equal to source cell. Measurement report is generated and network sends RRC command implying target cell addition for DAPS handover. Test shall verify
1) Interruption and delay until UE is receiving target cell
2) That UE can be scheduled on either source or target cell downlink and respond on source or target cell uplink (simultaneous TX not required in test)
Next an RRC command is sent implying source cell release. Test shall verify
1) Interruption during source cell release, and delay until UE stops receiving source cell

	

	2
	Interfrequency DAPS handover test in SA for FR1
	Asynchronous source and target cell. Same SCS (SSB and data) in source and target cell. Same channel BW and BW part in source and target cell. UE is connected to source cell. Same TAG between source and target cell. Power of target cell is increased to be equal to source cell. Measurement report is generated and network sends RRC command implying target cell addition for DAPS handover. Test shall verify
1) Interruption and delay until UE is receiving target cell
2) That UE can be scheduled on either source or target cell downlink and respond on source or target cell uplink (simultaneous TX not required in test)
Next an RRC command is sent implying source cell release. Test shall verify
2) Interruption during source cell release, and delay until UE stops receiving source cell

	

	3
	Conditional intrafrequency handover test in SA for FR1
	The testcase consists of 3 time phases, T1, T2 and T3
In T1, a connection is started with cell 1, and the UE is configured with conditional handover to several target cells including cell 2.  T1 shall also include the RRC procedure delay for the conditional handover command. In T2 cell 2 is powered on and set to a level which does not meet the condition for handover, and it is verified that no PRACH access to cell 2 is attempted. At the start of T3 the power of cell 2 is increased such that the handover condition is met. The time from the start of T3 until the UE transmits a PRACH preamble to cell 2 is measured. It is verified that the delay from the start of T3 until the PRACH preamble attempt is not more than measurements time plus the conditional execution preparation time plus the interruption time. The interruption time shall not exceed Tprocessing + TIU + T∆ ms
	Ericsson

	4
	Conditional interfrequency handover test in SA for FR1
	The testcase consists of 3 time phases, T1, T2 and T3
In T1, a connection is started with cell 1, and the UE is configured with conditional handover to several target cells including cell 2.  T1 shall also include the RRC procedure delay for the conditional handover command. In T2 cell 2 is powered on and set to a level which does not meet the condition for handover, and it is verified that no PRACH access to cell 2 is attempted. At the start of T3 the power of cell 2 is increased such that the handover condition is met. The time from the start of T3 until the UE transmits a PRACH preamble to cell 2 is measured. It is verified that the delay from the start of T3 until the PRACH preamble attempt is not more than measurements time plus the conditional execution preparation time plus the interruption time. The interruption time shall not exceed Tprocessing + TIU + T∆ ms
	Ericsson

	5
	Interfrequency DAPS handover test in SA for FR1-FR2
	Asyncronous source and target cell. .Measurement report is generated and network sends RRC command implying target cell addition for DAPS handover. Test shall verify
3) Interruption and delay until UE is receiving target cell
4) That UE can be scheduled on either source or target cell downlink and respond on source or target cell uplink (simultaneous TX not required in test)
Next an RRC command is sent implying source cell release. Test shall verify
3) Interruption during source cell release, and delay until UE stops receiving source cell

	

	6
	Conditional intrafrequency handover test in SA for FR2
	The testcase consists of 3 time phases, T1, T2 and T3
In T1, a connection is started with cell 1, and the UE is configured with conditional handover to several target cells including cell 2.  T1 shall also include the RRC procedure delay for the conditional handover command. In T2 cell 2 is powered on and set to a level which does not meet the condition for handover, and it is verified that no PRACH access to cell 2 is attempted. At the start of T3 the power of cell 2 is increased such that the handover condition is met. The time from the start of T3 until the UE transmits a PRACH preamble to cell 2 is measured. It is verified that the delay from the start of T3 until the PRACH preamble attempt is not more than measurements time plus the conditional execution preparation time plus the interruption time. The interruption time shall not exceed Tprocessing + TIU + T∆ ms
	Ericsson

	7
	Conditional interfrequency handover test in SA for FR2
	The testcase consists of 3 time phases, T1, T2 and T3
In T1, a connection is started with cell 1, and the UE is configured with conditional handover to several target cells including cell 2.  T1 shall also include the RRC procedure delay for the conditional handover command. In T2 cell 2 is powered on and set to a level which does not meet the condition for handover, and it is verified that no PRACH access to cell 2 is attempted. At the start of T3 the power of cell 2 is increased such that the handover condition is met. The time from the start of T3 until the UE transmits a PRACH preamble to cell 2 is measured. It is verified that the delay from the start of T3 until the PRACH preamble attempt is not more than measurements time plus the conditional execution preparation time plus the interruption time. The interruption time shall not exceed Tprocessing + TIU + T∆ ms
	Ericsson




Recommend WF: discussion is needed


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

	XXXEricsson
	Issue 42-1/4-2/4-3: The test case lists are similar to those submitted in #94 and #94bis meetings. Since we think it is expected that the core work item will close in this e-meeting, it would be beneficial to have some technical discussion on the test case list in this meeting so that performance work can be planned (eg volunteer companies for different testcases) ready for RAN4#96 e-meeting.
Issue 2-2:
….
Others:

	Intel
	In general, we are fine with Ericsson’s proposals. Responsible companies for each test case can be decided once the test case list is agreed (maybe in the 2nd round).

	Qualcomm
	Is each test case going to have a TDD flavor and an FDD flavor?
What about inter-frequency intra-band? Is it separate from inter-freq? 
For conditional test cases, what is the criteria? Is it A3 based? Or something else?


 
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
	Test case coverage for DAPS handover and conditional handover.
Tentative agreements:
Only a few companies provide views in the 1st round. No agreement in the 1st round.
Candidate options:
Recommendations for 2nd round: 
Companies are encouraged to provide views on test coverage and test configuration in the second round.



Suggestion on WF/LS assignment 	Comment by Li, Qiming: Note to chairman: one single WF is enough to capture all agreements in this work item.
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	Wayforward for 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  

	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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