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Introduction
The scope of this email discussion summary covers following agenda items.
6.15.1.1 SRS carrier switching requirements
6.15.1.3 CGI reading requirements with autonomous gap
6.15.1.6 Mandatory MG patterns

IMPORTANT: Companies are encouraged to provided technical comments for options/solutions/approaches that they have concerns other than just repeating proposals/positions/views that were already presented in the contributions. If no comments on other options than the company proposed it means by default the other options are acceptable to the company though it may not be the companies’ first choice. 

The sub topics for agenda 6.15.1.1 SRS carrier switching requirements are
· SRS carrier switching interruption requirements
· Impact to RRM measurement requirements due to SRS carrier switching

The sub topics for agenda 6.15.1.3 CGI reading requirements with autonomous gap are
· MIB decoding delay
· SIB1 decoding delay
· Known cell condition
· Interruption requirements
· Reply LS discussion

The sub topics for agenda 6.15.1.6 Mandatory MG patterns are
· Mandatory gap patterns in FR2 (GP#12-GP#23)
· Mandatory gap patterns in FR1 (GP#2-GP#11)
· Mandatory with capability signalling

Topic #1: SRS carrier switching requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003501
	MediaTek inc.
	Observation 1: RAN1 had agreed that SRS carrier switching shall avoid the collision with SSB and CORSETs indicated by MIB or SIB1 in NR.
Observation 2: In EN-DC/NE-DC, from network’s view, owing to no effective coordinate mechanism, it’s not guaranteed to avoid the SRS carrier switching configuration from one CG to collide with measurement in the other CG.
Proposal 1: Define carrier-based SRS switching interruption in FR2 base on 200us RF transition time only.
Proposal 2: Define carrier-based SRS switching interruption both in intra-band and inter-band.
· Intra-band, the interruption shall be 200us+6 SRS symbols
· Inter-band, the interruption shall be 200us, 500us, 900us+6 SRS symbols for FR1 and 200us+6 SRS symbols for FR2
Proposal 3: SRS Carrier switching shall avoid the collision with SSBs or RSs for any L1 measurements in NR SA.
Proposal 4: In NR SA, the UE shall drop SRS transmission when SRS transmission collides with PRACH if UE doesn’t support parallelTxPRACH-SRS-PUCCH-PUSCH capability. Otherwise, the UE can transmit PRACH and SRS simultaneously.
Proposal 5: When NR SRS carrier switch from carrier 1 to carrier 2, the UE is allowed to cause interruption to the LTE measurement, reception and transmission.
Proposal 6: When LTE SRS carrier switch from carrier 1 to carrier 2, the UE is allowed to cause interruption to the NR measurement, reception and transmission.

	R4-2003810
	Nokia, Nokia Shanghai Bell
	Proposal1: The applicability of respective requirement for SRS carrier switching needs to be explicitly defined in RAN4 spec, i.e. the requirement corresponding to 500us and 900us are not applied to intra-band CA.  
Proposal2: Define separate interruption requirements at SRS carrier switching for CA. 
Proposal3: It is proposed to define the interruption requirements for intra-band CA as:
The interruption on PCell and each of the activated SCells during the switching to the PUSCH-less SCell shall not exceed X1 slots including the first slot where SRS transmission is configured on the PUSCH-less SCell.
The interruption on PCell and each of the activated SCells during the switching from the PUSCH-less SCell shall not exceed X1 slots including the last slot where SRS transmission is configured on the PUSCH-less SCell.
Where X1 is defined in Table 1 and Table 2 for FR1 and FR2 respectively. 
Table 1. Interruptions (X1 #slots) at SRS carrier switching for intra-band CA in FR1
[image: ]
Table 2. Interruptions (X1 #slots) at SRS carrier switching for intra-band CA in FR2
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Proposal4: It is proposed to define the interruption requirements for inter-band CA as:
The interruption on PCell and each of the activated SCells during the switching to the PUSCH-less SCell shall not exceed X2 slots including the first slot where SRS transmission is configured on the PUSCH-less SCell.
The interruption on PCell and each of the activated SCells during the switching from the PUSCH-less SCell shall not exceed X2 slots including the last slot where SRS transmission is configured on the PUSCH-less SCell.
Where X2 is defined in Table 3 for inter-band CA within FR1 and inter-band CA between FR1 and FR2. 
Table 3. Interruption time given different SRS switching time
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Proposal5: The interruptions due to SRS carrier switching shall apply to the cells on the same FR if the UE supports per-FR measurement gap capability. 
Proposal6: For EN-DC and NE-DC scenarios, the RRM measurement shall be prioritized when it collides with SRS carrier switching. 

	R4-2003979
	OPPO
	Observation 1: No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS due to NR SRS carrier switching has been agreed.
Proposal 1: In EN-DC operation, E-UTRA measurements are always prioritized. No impact to E-UTRA measurement requirements relevant to E-UTRA measurements due to NR SRS carrier switching.
Proposal 2: In EN-DC operation, NR measurements are allowed to be interrupted by LTE SRS carrier switching. UE can drop LTE SRS switching unless otherwise stated.
Proposal 3: In NE-DC operation, NR measurements are always prioritized. No impact to NR measurements relevant to measurements based on SSB/CSI-RS due to NR or LTE SRS carrier switching.
Proposal 4: In NE-DC operation, E-UTRA measurements are allowed to be interrupted by NR SRS carrier switching. 
Proposal 5: Interruptions due to SRS carrier switching in different frequency range depend on UE capability of supporting independent gap.

	R4-2004108
	ZTE
	Proposal 1. Interruption requirements are not specified for inter-band CA in FR2 in Rel-16 unless there is further agreements in RF room.
Proposal 2. The applicability rule of interruption requirements is 
· Interruption requirements based on 200us SRS carrier switching time apply to SRS carrier switching time no longer than 200us
· Interruption requirements based on 500us SRS carrier switching time apply to 300us and 500us SRS carrier switching time
· Interruption requirements based on 900us SRS carrier switching time apply to 900us SRS carrier switching time only
Proposal 3. Not to define interruption requirements for sync case in CA. 
Proposal 4. For UE supporting per-FR gap, interruptions are not allowed due to SRS carrier switching in different frequency range. 
Proposal 5. RAN4 is not supposed to study impact due to NR/E-UTRA SRS carrier switching on other NR/E-UTRA UL/DL signals.
Proposal 6. In EN-DC and NE-DC operation, no impact to NR measurement requirements in FR2 due to LTE SRS carrier switching for per-FR gap capable UE. Otherwise NR measurements are allowed to be interrupted by LTE SRS carrier switching
Proposal 7. In EN-DC and NE-DC operation, no impact to E-UTRA measurement requirements due to NR SRS carrier switching in FR2 for per-FR gap capable UE. Otherwise E-UTRA measurements are allowed to be interrupted by NR SRS carrier switching

	R4-2004298
	Huawei, Hisilicon
	Proposal1: Interruption requirements for FR2 inter-band CA shall be specified and the SRS carrier switching time in LS R4-1811534 can be applicable for FR2 inter-band CA as well.
Proposal 2: RAN4 shall define interruption requirements for 
- sync case in CA scenario
- async case in DC scenario including MRDC and NR-DC
[bookmark: OLE_LINK2][bookmark: OLE_LINK4]Proposal 3: In EN-DC and NE-DC operation, NR SSB based measurement requirements are allowed to be interrupted by LTE SRS carrier switching.
Proposal 4: In EN-DC and NE-DC operation, E-UTRA measurements are allowed to be interrupted by NR SRS carrier switching.
Proposal 5: For a UE which does not support per-FR measurement gaps, interruptions due to NR or LTE carrier switching happens on both FR1 and FR2. 
For UE which support per-FR gaps, only interruptions happen on the frequency range where SRS carrier switching happens.

	R4-2004786
	Qualcomm Incorporated
	[bookmark: _Hlk37353272]Proposal 1: Interruption requirements for sync scenario should be the same as async scenario. 
Proposal 2: In dual connectivity, collision between SRS switching on one technology and measurement occasion on another is an error condition from UE perspective and UE behavior is not defined for such scenarios. 
Proposal 3: For SRS carrier switching in a different frequency range interruptions are allowed based on UE  capability
· Allowed if UE supports per-UE measurement gap only 
· Not allowed if UE supports per-FR measurement gap

	R4-2004109
	ZTE
	draft CR to 38.133 on SRS carrier switching interruption requirements

	R4-2004110
	ZTE
	draft CR to 36.133 on SRS carrier switching interruption requirements

	R4-2004299
	Huawei, Hisilicon
	CR on NR SRS carrier switching interruption in TS 36.133

	R4-2004300
	Huawei, Hisilicon
	CR on impact on LTE RRM measurement due to NR SRS carrier switching



Open issues summary
SRS carrier switching interruption requirements
Issue 1-1-1: Applicability of SRS carrier switching time for defining interruption requirements
· Proposals
· Option 1 
· 200us for intra-band CA in both FR1 and FR2
· 200us , 500us and 900us for inter-band CA in both FR1 and FR2
· Option 2 
· 200us for intra-band CA in both FR1 and FR2
· 200us , 500us and 900us for inter-band CA in FR1 and 200us for inter-band CA FR2
· Option 3 
· 200us for intra-band CA in both FR1 and FR2
· 200us , 500us and 900us for inter-band CA in FR1
· No interruption requirements are not specified for inter-band CA in FR2 in Rel-16 unless there is further agreements in RF room

· Recommended WF:   
· 200us for intra-band CA in both FR1 and FR2
· 200us , 500us and 900us for inter-band CA in FR1
· Make decision for inter-band CA in FR2

Issue 1-1-2: Interruptions due to SRS carrier switching in different frequency range
· Proposals
· Option 1 
· Interruptions are based on UE capability
· Allowed if UE supports per-UE measurement gap only 
· Not allowed if UE supports per-FR measurement gap

· Recommended WF:   
· For per-FR gap capable UE, interruptions are not allowed due to SRS carrier switching in different frequency range

Issue 1-1-3: Whether to define interruption requirements as sync case for CA
· Proposals
· Option 1 : Yes
· Option 2: No 

· Recommended WF:   
· Define interruption requirements as sync case for CA. 

Issue 1-1-4: Interruptions on NR serving cells during NR SRS carrier switching in CA
· Proposals
· Option 1 : SRS switching time + 6 symbols 

· Recommended WF:  
· Option 1 should be agreeable if answer to Issue 1-1-3 is yes.

Impact to RRM measurement requirements due to SRS carrier switching
Issue 1-2-1: Impact on NR measurement requirements based on SSB/PBCH/CSI due to LTE SRS carrier switching
· Proposals
· Option 1 
· No impact to NR measurement requirements in FR2 for per-FR gap capable UE.
· NR measurements are allowed to be interrupted for UE not capable of per-FR gap.
· Option 2 
· The UE is allowed to cause interruption to the NR measurement, reception and transmission.
· Option 3 
· NR SSB based measurement requirements are allowed to be interrupted 
· Option 4 
· The RRM measurement shall be prioritized when it collides with SRS carrier switching.
· Option 5
· Collision between SRS switching on one technology and measurement occasion on another is an error condition from UE perspective and UE behavior is not defined for such scenarios.
· Option 6 
· In EN-DC operation, NR measurements are allowed to be interrupted by LTE SRS carrier switching. UE can drop LTE SRS switching unless otherwise stated.
· In NE-DC operation, NR measurements are always prioritized.

· Recommended WF:
· FFS

Issue 1-2-2: Impact to E-UTRA measurement requirements due to NR SRS carrier switching
· Proposals
· Option 1 
· No impact to E-UTRA measurement requirements due to NR SRS carrier switching in FR2 for per-FR gap capable UE
· E-UTRA measurements are allowed to be interrupted for other UEs.
· Option 2 
· The UE is allowed to cause interruption to the LTE measurement, reception and transmission.
· Option 3 
· E-UTRA measurements are allowed to be interrupted
· Option 4 
· The RRM measurement shall be prioritized when it collides with SRS carrier switching.
· Option 5 
· Collision between SRS switching on one technology and measurement occasion on another is an error condition from UE perspective and UE behavior is not defined for such scenarios.
· Option 6 
· In EN-DC operation, E-UTRA measurements are always prioritized.
· In NE-DC operation, E-UTRA measurements are allowed to be interrupted by NR SRS carrier switching. 

· Recommended WF:   
· FFS

Issue 1-2-3: Impact of SRS carrier switching to RRM requirements based on other uplink and downlink signals
· Proposals
· Option 1 
· RAN4 is not supposed to study impact due to NR/E-UTRA SRS carrier switching on other NR/E-UTRA UL/DL signals.
· Option 2 
· In NR SA, the UE shall drop SRS transmission when SRS transmission collides with PRACH if UE doesn’t support parallelTxPRACH-SRS-PUCCH-PUSCH capability. Otherwise, the UE can transmit PRACH and SRS simultaneously.

· Recommended WF: 
· Follow procedures specified by RAN1/RAN2 if applicable. No impact to RRM requirements based on other uplink or downlink signals.

Companies views’ collection for 1st round 
Open issues 
Issue 1-1-1: Applicability of SRS carrier switching time for defining interruption requirements
	Company
	Comments

	Mediatek
	Agree on the Recommended WF except for inter-band CA in FR2.
For inter-band CA in FR2, our proposal is to use 200us.

	QC
	Agree with WF. For inter-band FR2, we will need to wait till RF room makes applicability clear. 

	ZTE
	Support the recommended WF. 
For inter-band CA in FR2, we can agree to 200us if RAN4 agrees that requirement is to be specified.

	OPPO
	Agree with recommended WF. For inter-band CA in FR2, we can support option 1 to specify 200us , 500us and 900us.

	Apple
	Agree with the recommended WF. Agree with QC to wait for more conclusions from RF session.  

	Ericsson
	We do not agree with option 3, because there are such band combinations, and RAN4 is already defining general requirements for inter-band CA in FR2, so we need also inter-band CA requirements for SRS switching in FR2. Therefore, we propose the following WF:
· 200us for intra-band CA in both FR1 and FR2
· 200us , 500us and 900us for inter-band CA in FR1
Specify requirements for inter-band CA in FR2, the corresponding switching times are TBD

	Huawei, HiSilicon
	Agree with the recommended WF.

	Nokia, Nokia Shanghai Bell
	Agree with the recommended WF. 
For 200us, 500us and 900us, we think they also apply to inter-band CA between FR1 and FR2. Would be good to clarify the applicability for such case. 
And for inter-band CA in FR2, we can wait for the conclusion from RF. 

	Intel
	Support recommended WF. Regarding inter-band CA, it is better to wait for RF conclusion.



Issue 1-1-2: Interruptions due to SRS carrier switching in different frequency range
	Company
	Comments

	Mediatek
	Agree on the Recommended WF.

	QC 
	Agree with WF

	ZTE
	Support the recommended WF. Latest interruption requirements in 38.133 and 36.133 are specified by taking per-FR gap UE capability into consideration.

	OPPO
	Agree with recommended WF

	Apple
	Agree with recommended WF

	Ericsson
	We agree with option 1 (WF).

	Huawei, HiSilicon
	Agree with the recommended WF.

	Nokia, Nokia Shanghai Bell
	Agree with the recommended WF.

	Intel
	Agree with WF



Issue 1-1-3: Whether to define interruption requirements as sync case for CA
	Company
	Comments

	Mediatek
	Agree on the Recommended WF.

	QC 
	Our understanding is that the interruption requirements shouldn’t differ between sync and async. As such, the same requirements should apply for both cases. 

	ZTE
	Fine with the recommended WF. If UE capability of handling UL transmission in CA are limited by MRTD, then it is feasible that interruption requirements for sync case can be specified.

	OPPO
	Agree with recommended WF

	Apple
	Agree with recommended WF. Since this SRS carrier switching is working under CA and CA has no async case, may be just to say that the define interruption requirement as for CA.

	Ericsson
	We agree with the WF

	Huawei, HiSilicon
	Agree with the recommended WF.

	Nokia, Nokia Shanghai Bell
	Agree with the recommended WF.
As the cells are always synchronized in CA, it would be too relaxed to apply the interruption requirements defined for async case to the CA scenarios. Separate interruption shall be specified for CA.   

	Intel
	Agree with WF

	Mediatek
	We can clarify our view. The interruption requirement for CA case can be defined, but the value shall be the same as async. case because UL TA is the bottom neck to define the requirement.



Issue 1-1-4: Interruptions on NR serving cells during NR SRS carrier switching in CA
	Company
	Comments

	Mediatek
	Agree on the Recommended WF.
The interruption length is the same as async case because of the UL TA.

	ZTE
	Interruptions in sync case (CA) should be 1 slot less than async case

	OPPO
	The same requirements of interruption should be apply for async and sync case.

	Apple
	Agree  with recommended WF.

	Ericsson
	Similar view as ZTE; interruptions should be less for sync case than async case.

	Huawei, HiSilicon
	Agree with the recommended WF. One thing needs to be clarified is the 6 symbols length depending on the SCS of the “switching-from” CC.

	Nokia, Nokia Shanghai Bell
	Agree with the recommended WF. 
The interruption length is still defined by SRS switching + 6 symbols, but a much smaller MRTD is applied in CA comparing to asynchronized EN-DC/NE-DC. Hcnce a shorter interruption time is expected for CA.  

	Intel
	Agree with WF.

	Mediatek
	To ZTE, Ericsson, Nokia,
UL TA can be larger than 1 slot. This will result in the same interruption length in sync. and async to DL reception. MRTD isn’t the key issue here. Please check the figure below. Slot n+6 will be interrupted due to UL TA whatever these two CCs are CA or not.


We already have the agreement in RAN4 #93 meeting. 
	· RAN4 to define unified interruption requirements for sync and async case
· Requirements are based on async case


 



Issue 1-2-1: Impact on NR measurement requirements based on SSB/PBCH/CSI due to LTE SRS carrier switching
	Company
	Comments

	Mediatek
	Option 2.
From UE’s perspective, there is no effectively coordinate between an existing legacy LTE modem and a new NR modem.

	QC
	Option 5. Depending on the scenario, it will be up to UE implementation to decide what to prioritize under such collision scenarios. Different UE’s may have different implementations.  Depending on scenario UE may choose to interrupt other tech or drop SRS switching. MTK’s and our approach is similar and we can work on wording towards a singular proposal  

	ZTE
	Option 1 is fine in general.
Option 2 is not clear. Since interruption requirements will be specified the interruptions on reception and transmission are allowed. The question is if the interruption is collided with NR measurements should the SRS carrier switching be dropped or the NR measurements be interrupted.
Option 3 is simplified requirements compared to option 1.
Option 4 may not be feasible though it is preferable as there may be no coordination between LTE and NR in the UE.
Option 5 is not acceptable. It requires coordination between LTE node and NR node. Even in one UE the coordination may not be supported, let alone between MN and SN node.
Option 6 is not clear for us. Though we understand the intention the feasibility of drop SRS carrier switching or prioritize measurements is questioned.
We are fine with option 1/4

	OPPO
	Support Option 6 with update. Hope it becomes easier to understand for people.
We also share the similar view as MTK and QC, UE may allow interruption to NR measurement or drop SRS switch due to different implementation, which is aligned with 1st bullet of option 6 for EN-DC. 
And for NE-DC, we think such UE may have both new NR and new LTE modem such that it can be achieved that NR measurements are always prioritized, just like the similar manner for the case NR SRS switch to NR measurement.

	Apple
	Agree with option1 in principle, but it might be reworded like:
· Option 1a 
· No impact to NR measurement requirements in FR2 for per-FR gap capable UE.
· NR measurements are allowed to be interrupted for UE not capable of per-FR gap and for the case when NR measurements are in FR1.
For the interruption to the NR DL or UL data, it can be captured in interruption requirement section.

	Ericsson
	Network cannot always avoid collisions between LTE SRS carrier switch and NR measurement occasions, so interruption in UE needs to be allowed. Measurements may be interrupted in UE that do not support per FR gaps, or in FR1 measurements for UE that support per FR gaps (option 1)

	Huawei, HiSilicon
	We are fine with option 1 or option3. The principle of option 1 and option 3 are the same. From network and UE side, it is hard to know the full information of inter-RAT.

	Nokia, Nokia Shanghai Bell
	Prefer Option 4.
As defined by RAN1, the UE will not be configured with SRS resource which may collide with SSB. This is to ensure the SSB-based measurement not being impacted due to SRS carrier switching. In our views, the RRM measurement shall be prioritized also in EN-DC/NE-DC. Indeed, the SRS carrier switching and RRM measurement may come from different CGs, but the UE can determine not performing SRS carrier switching when collision happens. 
About Mediatek’s comment, why do we need additional coordination between LTE and NR? We have defined interruptions to LTE cells due to some NR behaviour,where we see no difference from the prioritization here. 

	Intel
	Option 1a proposed by Apple seems better than option 1. We support option 1a.

	Mediatek
	1. Just confirm in the group whether RAN4 doesn’t need to discuss the interruption to DL and UL?
2. To Nokia, the reason is network may configure the SRS transmission in LTE together with NR measurement. The two modules in UE don’t know what happen to each other. UL transmission will have a big impact to DL reception. Thus, the interruption is allowed.
3. In our understanding, this interruption can happen any time. From network and UE side, it is hard to know the full information of inter-RAT. 
Thus, we agree on the update based on Apple’s option 1a.
· Option 1b 
· No impact to NR measurement requirements in FR2 for per-FR gap capable UE.
· NR measurements/reception/transmission are allowed to be interrupted for UE not capable of per-FR gap and for the case when NR measurements/reception/transmission are in FR1.
             I guess this wording is also aligned with QC’s purpose on option 5, is it right?



Issue 1-2-2: Impact to E-UTRA measurement requirements due to NR SRS carrier switching
	Company
	Comments

	Mediatek
	Option 2.
From UE’s perspective, there is no effectively coordinate between an existing legacy LTE modem and a new NR modem.

	
	Option 5. Depending on the scenario, it will be up to UE implementation to decide what to prioritize under such collision scenarios. Different UE’s may have different implementations.  Depending on scenario UE may choose to interrupt other tech or drop SRS switching. MTK’s and our approach is similar and we can work on wording towards a singular proposal

	ZTE
	Option 1 is fine in general.
Option 2 is not clear. Since interruption requirements will be specified the interruptions on reception and transmission are allowed. The question is if the interruption is collided with NR measurements should the SRS carrier switching be dropped or the NR measurements be interrupted.
Option 3 is simplified requirements compared to option 1.
Option 4 may not be feasible though it is preferable as there may be no coordination between LTE and NR in the UE.
Option 5 is not acceptable. It requires coordination between LTE node and NR node. Even in one UE the coordination may not be supported, let alone between MN and SN node.
Option 6 is not clear for us. Though we understand the intention the feasibility of drop SRS carrier switching or prioritize measurements is questioned.
We are fine with option 1/4

	OPPO
	Support Option 6. The similar clarification and logic can be used as those for issue 1-2-1.
· In EN-DC operation, E-UTRA measurements are always prioritized.
· In NE-DC operation, E-UTRA measurements are allowed to be interrupted by NR SRS carrier switching.

	Apple
	Agree with option1 in principle, but it might be reworded like:
· Option 1a 
· No impact to E-UTRA measurement requirements due to NR SRS carrier switching in FR2 for per-FR gap capable UE
· E-UTRA measurements are allowed to be interrupted for UE not capable of per-FR gap and for the case when NR SRS switching is in FR1.
For the interruption to the NR DL or UL data, it can be captured in interruption requirement section.

	Ericsson
	E-UTRA measurements may be interrupted in UE that do not support per FR gaps, or in FR1 measurements for UE that support per FR gaps (option 1)

	Huawei, HiSilicon
	We are fine with option 2 or option3. The principle of option 2 and option 3 are the same. From network and UE side, it is hard to know the full information of inter-RAT.

	Nokia, Nokia Shanghai Bell
	Prefer Option 4.
Same comments as to Issue 1-2-1. 

	Intel
	Option 1a proposed by Apple seems better than option 1. We support option 1a.

	Mediatek
	The same comments.



Issue 1-2-3: Impact of SRS carrier switching to RRM requirements based on other uplink and downlink signals
	Company
	Comments

	Mediatek
	Option 2.
Or we can say just follow RAN1 spec.  

	QC
	Our preference would be not to duplicate things in spec. If this is already captured in RAN1, no need to capture again in RAN4. Just need to make sure that we don’t make any agreements that contradict RAN1

	ZTE
	Agree to recommended WF. No RAN4 work is needed.

	OPPO
	No strong option.

	Apple
	Agree to follow RAN1 spec.

	Ericsson
	 RAN1 specification shall be followed, good to have a reference to the spec and section. On the other hand, SRS can be dropped also for many other reasons including power control, etc.
If SRS is dropped, we need to clarify that no SRS switching interruption is allowed.
What is the UE behavior when the SRS is dropped – will the UE reattempt to switch to the same carrier again or will it go to the next switching candidate directly at the next switching occasion?

	Huawei, HiSilicon
	This is specified in RAN1. No RAN4 impact. Agree with the recommended WF.

	Nokia, Nokia Shanghai Bell
	Agree with Option 1.
It is up to RAN1 to decide how to handle other uplink and downlink signals in case of SRS carrier switching. Would be good to discuss this in RAN4 after RAN1 has concluded on something. Additionaly, “other uplink and downlink signals” are quite general terms, it is difficult to define any guideline before RAN1 conclusion.  

	Intel
	Support the recommended WF. RAN4 should follow RAN1/2 procedure if applicable.




CRs/TPs comments collection
For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.

Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #1-1
SRS carrier switching interruption requirements
	Tentative agreements:
· Applicability of SRS carrier switching time for defining interruption requirements
· 200us for intra-band CA in both FR1 and FR2
· 200us , 500us and 900us for inter-band CA in FR1, and inter-band CA between FR1 and FR2
· Wait for RF room on conclusion of applicable SRS carrier switching time for inter-band CA in FR2
· For per-FR gap capable UE, interruptions are not allowed due to SRS carrier switching in different frequency range
· Define interruption requirements as sync case for CA

Candidate options:
· Interruption length for CA
· Option 1: Interruption length is 1 slot less than for async case
· Option 2: Interruption length is the same as for async case

Recommendations for 2nd round:
Further discussion on interruption length for CA. 
It is helpful if companies provide detailed analysis and take the granularity of interruption length is slot into account.
In the last meeting, the agreement on interruption length on NR victim cell during NR SRS carrier switching for async cases is SRS switching time + 6 symbols + 1 slot (victim cell).
1 slot (victim cell) is added as margin to account for async operation. One aspect that would be considered for CA is if the margin could be smaller than 1 slot (victim cell) in CA and what would it be.

	Sub-topic #1-2
Impact to RRM measurement requirements due to SRS carrier switching
	Tentative agreements:
· In EN-DC and NE-DC, the interruption to NR DL reception and UL transmission due to LTE SRS carrier switching are specified in interruption requirements.
· In EN-DC and NE-DC, the interruption to LTE DL reception and UL transmission due to NR SRS carrier switching are specified in interruption requirements.
· Follow SRS carrier switching procedures specified by RAN1/RAN2 if applicable. Reference to RAN1/RAN2 spec in RRM requirements is preferable if it is necessary.
· If SRS carrier switching is dropped, no interruption is allowed. 

Candidate options:
· FFS what is the UE behavior when the SRS is dropped

· Impact on NR measurement requirements based on SSB/PBCH/CSI-RS due to LTE SRS carrier switching
· Option 1a (Apple, ZTE, Ericsson, Intel, Huawei, Mediatek?)
· NR measurements in FR2 are NOT allowed to be interrupted for UE capable of per-FR gap
· NR measurements in FR1 are allowed to be interrupted.
· NR measurements are allowed to be interrupted for UE not capable of per-FR gap.
· Option 4 (Nokia)
· The RRM measurement shall be prioritized when it collides with SRS carrier switching.
· Option 5 (Qualcomm)
· Collision between SRS switching on one technology and measurement occasion on another is an error condition from UE perspective and UE behavior is not defined for such scenarios.
· Depending on scenario UE may choose to interrupt other tech or drop SRS switching.
· Option 6 (OPPO)
· In EN-DC operation, NR measurements are allowed to be interrupted by LTE SRS carrier switching.
· In NE-DC operation, NR measurements are always prioritized.

· Impact to E-UTRA measurement requirements due to NR SRS carrier switching
· Option 1a (Apple, ZTE, Ericsson, Intel, Huawei, Mediatek?)
· E-UTRA measurements are NOT allowed to be interrupted due to NR SRS carrier switching in FR2 for UE capable of per-FR gap
· E-UTRA measurements are allowed to be interrupted for UE not capable of per-FR gap.
· E-UTRA measurements are allowed to be interrupted due to NR SRS carrier switching in FR1.
· Option 4 (Nokia)
· The RRM measurement shall be prioritized when it collides with SRS carrier switching.
· Option 5 (Qualcomm)
· Collision between SRS switching on one technology and measurement occasion on another is an error condition from UE perspective and UE behavior is not defined for such scenarios.
· Depending on scenario UE may choose to interrupt other tech or drop SRS switching.
· Option 6 (OPPO)
· In EN-DC operation, E-UTRA measurements are always prioritized.
· In NE-DC operation, E-UTRA measurements are allowed to be interrupted by NR SRS carrier switching. 

Recommendations for 2nd round:
Further discussion on impact to measurements due to inter-RAT SRS carrier switching. Option 1a would be compromise to move forward considering the difficulties of coordination between different RAT in UE as pointed out by UE vendors.
 FFS what is the UE behavior when the SRS is dropped



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

	#1
	Way forward on R16 NR RRM enhancements – SRS carrier switching
	ZTE





CRs/TPs
Though no comments were collected in the 1st round, it is necessary to revise the CRs as the open issues for SRS carrier switching interruption requirements, except inter-RAT impact on measurement, are almost done.
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004109
	Used as baseline for TS 38.133. To be revised by capturing all agreements in the meetings. Collecting comments for the revision in the 2nd round.

	R4-2004110
	To be merged to 4299

	R4-2004299
	Used as baseline for TS 36.133. To be revised by capturing all agreements in the meetings. Collecting comments for the revision in the 2nd round.

	R4-2004300
	Return to




Discussion on 2nd round 
Following issues are to be further discussed.
· Interruption length for CA
· Option 1: Interruption length is 1 slot less than for async case
· Option 2: Interruption length is the same as for async case

	Company
	Comments

	
	




· Impact on NR measurement requirements based on SSB/PBCH/CSI-RS due to LTE SRS carrier switching
· Option 1a (Apple, ZTE, Ericsson, Intel, Huawei, Mediatek?)
· NR measurements in FR2 are NOT allowed to be interrupted for UE capable of per-FR gap
· NR measurements in FR1 are allowed to be interrupted.
· NR measurements are allowed to be interrupted for UE not capable of per-FR gap.
· Option 4 (Nokia)
· The RRM measurement shall be prioritized when it collides with SRS carrier switching.
· Option 5 (Qualcomm)
· Collision between SRS switching on one technology and measurement occasion on another is an error condition from UE perspective and UE behavior is not defined for such scenarios.
· Depending on scenario UE may choose to interrupt other tech or drop SRS switching.
· Option 6 (OPPO)
· In EN-DC operation, NR measurements are allowed to be interrupted by LTE SRS carrier switching.
· In NE-DC operation, NR measurements are always prioritized.

	Company
	Comments

	
	




· Impact to E-UTRA measurement requirements due to NR SRS carrier switching
· Option 1a (Apple, ZTE, Ericsson, Intel, Huawei, Mediatek?)
· E-UTRA measurements are NOT allowed to be interrupted due to NR SRS carrier switching in FR2 for UE capable of per-FR gap
· E-UTRA measurements are allowed to be interrupted for UE not capable of per-FR gap.
· E-UTRA measurements are allowed to be interrupted due to NR SRS carrier switching in FR1.
· Option 4 (Nokia)
· The RRM measurement shall be prioritized when it collides with SRS carrier switching.
· Option 5 (Qualcomm)
· Collision between SRS switching on one technology and measurement occasion on another is an error condition from UE perspective and UE behavior is not defined for such scenarios.
· Depending on scenario UE may choose to interrupt other tech or drop SRS switching.
· Option 6 (OPPO)
· In EN-DC operation, E-UTRA measurements are always prioritized.
· In NE-DC operation, E-UTRA measurements are allowed to be interrupted by NR SRS carrier switching.
 
	Company
	Comments

	
	




· FFS what is the UE behavior when the SRS is dropped
	Company
	Comments

	
	





Summary on 2nd round 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	

	
	





Topic #2: CGI reading requirements with autonomous gap
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003103
	Ericsson
	Proposal 1 : The UE is not required to meet L3 and L1 measurement requirements during CGI reading, if the measured resources collide with the time when MIB or SIB1 is transmitted by the CGI target cell.
Proposal 2 The SSB assumed to be used for MIB decoding is the SSB with the same index as in the L3-RSRP reporting
Proposal 3 : MIB decoding delay is [5] * TSMTC, where TSMTC is SMTC periodicity of target cell.
Proposal 4: SIB1 decoding is based on 
· Option 4: Soft combining of 4 samples at -6dB SNR without side condition on scheduling periodicity and assuming soft combining across scheduling period boundaries
Proposal 5 : Delay requirements are defined under the assumptions
1) That the PDSCH carrying SIB1 is scheduled on every possible opportunity in the scheduling period
2) That the PDSCH carrying SIB1 is scheduled on the minimum number of opportunities where the UE can still be expected to receive SIB1, and arbitrary timing is assumed in each scheduling period.
Proposal 6 : RAN4 should specify that there can be Up to X interruptions of duration up to K1 for MIB decoding and additionally up to Y interruptions of up to K2 for SIB decoding and also an earliest starting time for the interruptions.
Proposal 7 : Autonomous gap duration during MIB decoding is  4 symbols (target cell SCS) + 2*RF tuning time + 1 slot (victim cell SCS)
Proposal 8 : SIB1 should be assumed to be decoded from the same SS block where the UE made the L3 measurement report to minimize the duration of interruptions.
Proposal 9 : When assistance information indicates the UE should determine via the SI-RNTI on PDCCH whether the PDSCH is transmitted. If no assistance information is provided, the UE shall decode SIB1 every
· 20ms for multiplexing pattern 1
· SSB period for multiplexing pattern 2/3
Proposal 10: The known cell condition for FR2 assumes no RX beam sweeping is performed during the entire CGI reading procedure.
Proposal 11: The known cell condition for FR2 CGI decoding is
	During the last 5 seconds before the reception of the  report CGI command:
•	UE sends at least a valid L3-RSRP reporting.
•	The SSB with the same index as the one with best RSRP measurement remains detectable.
•	During CGI reading, the SSB with the same index as in the L3-RSRP reporting remains detectable

	R4-2003503
	MediaTek inc.
	Observation 1: Whether to allow additional time for AGC and Rx beam switching (in FR2) still depends on the duration between the moment UE sending the last measurement report to the network and the moment UE receiving the CGI request from the network.
Proposal 1: During CGI reading with autonomous gaps, UE is not required to meet the requirements of intra-frequency, inter-frequency, inter-RAT measurements, as well as L1 measurements.
Proposal 2: Define the known condition base on reported SSB other than overall SMTC duration in CGI reading.
Proposal 3: For the target CGI reading in FR2 bands, the CGI reading is under the known condition if it has been meeting the following conditions:
-	During the period equals to [3s] from the last transmission of the SSB used for L3-RSRP report to UE receives the target CGI reading command,
-	the UE has sent a valid L3-RSRP measurement report with SSB index 
-	During the period from UE sends a valid L3-RSRP reporting to UE repots a valid CGI,
-	the SSBs used for L3-RSRP report remain detectable according to the cell identification conditions specified in clauses 9.2 and 9.3
-	the MIB information contained in the SSB used for L3-RSRP report remains decodable with the SNR ≥ [-3]dB
 		-	the RMSI CORSETs associated with the SSB used for L3-RSRP report remain detectable with the SNR ≥ [-3]dB 
Proposal 4: In FR1,
          -  for intra-frequency known CGI reading,
          -  for inter-frequency known CGI reading. 
Where,  is the SMTC periodicity of the carrier with target cell.
Proposal 5: In FR2, when the UE can be guaranteed to use the same Rx spatial filter during AGC retuning,
         -  for intra-frequency known CGI reading,
          -  for inter-frequency known CGI reading. 
Where,  is the SMTC periodicity of the carrier with target cell.
Proposal 6: Assuming UE uses the same Rx spatial filter to finish MIB decoding in FR2, the MIB decoding delay are [5] TSMTC for both FR1 and FR2, where TSMTC is the SMTC periodicity of the carrier with target cell.
Proposal 7: The UE’s interruption for RMSI decoding shall base on minimum RMSI scheduling periodicity 20ms. It means 8 interruption occasions shall be counted in each 160ms RMSI periodicity.
Proposal 8: To guarantee the RMSI with the same SSB reporting index can be detected during the whole CGI reading, the potential SNR side condition could be [-3dB].
Proposal 9: The CGI reading requirement shall be defined with one-shot decoding for SIB1 on SNR=-3dB.
Proposal 10: The RMSI decoding delay is [7] ×160ms.

	R4-2004104
	ZTE
	Proposal 1. The UE is not required to meet L3 and L1 measurement requirements during CGI reading.
Proposal 2. The SSB index for MIB decoding is the one with best RSRP as in L3-RSRP reporting.
Proposal 3. MIB decoding delay is [5] * TSMTC, where TSMTC is SMTC periodicity of target cell.
Proposal 4. Assumption for SIB decoding is that soft combining of 4 samples at -6dB SINR without side condition on scheduling periodicity and assuming soft combining across scheduling period boundaries
Proposal 5. No assistance information for SIB1 decoding is necessary.
Proposal 6. For SIB1 decoding of NR cell in FR1 and FR2, [6] samples are needed for defining SIB1 decoding delay requirements.
Proposal 7. SINR Side condition for CGI reading of NR cell is -6dB for both intra/inter frequency CGI reading.
Proposal 8: 1 sample for AGC/AFC during MIB decoding. 
Proposal 9: Rx beam sweeping is needed during MIB decoding and SIB1 decoding in FR2.
Proposal 10: Each interruption length during MIB decoding is as in table below.
	[image: ]
	NR Slot length (ms) of victim cell
	Interruption length (slots)

	0
	1
	
	3

	1
	0.5
	
	4 

	2
	0.25
	Victim cell is on FR1
	6 

	
	
	Victim cell is on FR2
	4 

	3
	0.125
	
	6 


Proposal 11: Interruption for each autonomous gap for SIB1 decoding with multiplexing pattern 1 is as in table below.
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	NR Slot length (ms) of victim cell
	Interruption length (slots)

	0
	1
	
	4

	1
	0.5
	
	5

	2
	0.25
	Victim cell is on FR1
	7

	
	
	Victim cell is on FR2
	5

	3
	0.125
	
	7



Proposal 12: Interruption for each autonomous gap for SIB1 decoding with multiplexing pattern 2/3 is as in table below.
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	NR Slot length (ms) of victim cell
	Interruption length (slots)

	0
	1
	
	3

	1
	0.5
	
	4

	2
	0.25
	Victim cell is on FR1
	6

	
	
	Victim cell is on FR2
	4

	3
	0.125
	
	6



Proposal 13: Interruption for each autonomous gap for SIB1 decoding happens every 20ms for multiplexing pattern 1 and every SMTC period for multiplexing pattern 2/3.
Proposal 14: The interruption core requirements for CGI reading of NR cell is specified with up to X interruptions of duration up to K1 for MIB decoding and additionally up to Y interruptions of up to K2 for SIB decoding.
Proposal 15. Known cell condition for both FR1 and FR2 is:
· During the last 5 seconds before the reception of the report CGI command:
· the UE has sent a valid L3-RSRP measurement report for the target cell and
· The SSB with the same index as the one with best RSRP measurement in the L3-RSRP reporting remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133
· During CGI reading the SSB with the same index as the one with best RSRP measurement in the L3-RSRP reporting remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.
· Proposal 16. The value for Timer T321 is 2 seconds for both FR1 and FR2.

	R4-2004369
	Huawei, HiSilicon
	Proposal 1: UE decodes the MIB of the target cell as part of RRM measurement
· TMIB is scaled by the same factors as for L3 RRM measurement of the target carrier, and UE is required to meet the existing RRM and L1 measurement requirements during TMIB
Proposal 2: The known condition for CGI reading is defined as follows.
· During the period equal to [X]s before the reception of CGI reading command the UE has sent a valid measurement report for the target cell, and
· X=5 for FR1 and X=1.28 for FR2
· During the period of TMIB, at least one SSB of the target cell remains detectable according to the cell identification conditions, and
· During the period of TSIB1, the SSB of the target cell used for MIB decoding remains detectable with the same spatial reception parameter according to the cell identification conditions 
Proposal 3: Adopt option 2 for defining SIB1 decoding delay. 
· Soft combining of 2 samples at -6dB SNR
· No CGI reading requirements for 160ms SIB1 scheduling periodicity
Proposal 4: 1 sample is assumed for AGC/AFC for MIB decoding. 
Proposal 5: Adopt option 2 for defining interruption requirements for CGI reading.
· Up to X interruptions of duration up to K1 for MIB decoding, and additionally
· Up to Y interruptions of up to K2 for SIB decoding 
Proposal 6: For MIB decoding, 
· FR1, X = 5 and K1 = (SMTC duration + margin)
· FR2: no additional interruption than the existing scheduling restriction
Proposal 7: For SIB1 decoding, 
· multiplexing pattern 1, Y = TSIB1/20, K2 = (2 slots + margin)
· multiplexing pattern 2, Y = TSIB1/TSMTC, K2 = (7 symbols + margin)
multiplexing pattern 3, Y = TSIB1/TSMTC, K2 = (4 symbols + margin)

	R4-2004370
	Huawei, HiSilicon
	In this paper we provided our views on how to define LTE CGI reading requirements for different scenarios. The proposals are summarized in the following table.
	
	Measurement period 
	Interruption on LTE serving cells 
	Interruption on NR serving cells

	EN-DC
	8.17 of 36.133
Refer to LTE SA requirements
	8.2.1 of 38.133
Same as requirements for inter-RAT RSTD

	NR SA (including single carrier, NR CA and NR-DC)
	9.4 of 38.133
	N.A.
	8.2.2 and 8.2.4 of 38.133
Refer to EN-DC requirements

	NE-DC
	Configured by PCell
	
	7.36 of 36.133
Same as requirement for LTE SA
	8.2.3 of 38.133
Refer to EN-DC requirements

	
	Configured by PSCell
	8.19 of 36.133
Refer to LTE SA requirements
	




	R4-2004516
	Nokia, Nokia Shanghai Bell
	1. Reuse known cell condition for NR FR2 handover for CGI reading with autonomous gap.
1. SIB1 decoding delay should be 4 * SMTC period
1. Beam sweeping is not needed for MIB and SIB1 decoding. 
1. MIB decoding delay in FR2 is [5] * SMTC period. 
1. AGC/AFC time is not considered during MIB decoding delay. 
1. CGI reading delay of NR cell should be [9] * SMTC period
1. T321 timer value of autonomous gap should be [9] * SMTC period

	R4-2004783
	Qualcomm Incorporated
	Proposal 1: Interruption time for MIB decoding during CGI reading should be the same as mandatory gap length of 6ms.    
Proposal 2: UE to search for best one of all SSB’s in SMTC window. 
Proposal 3: Interruption time for SIB decoding per sample is 2*BWP switching time + SIB decoding time+ 1 slot (victim cell). 
Proposal 4: Number of samples for SIB decoding assuming UE has run timing loops is 4. 
Proposal 4a: SIB1 decoding without running loops would need greater than 4 samples. 
Proposal 5: In FR2 CGI reading, UE is allowed beam sweeping for MIB decoding. 

	R4-2003104
	Ericsson
	Draft CR: NR CGI measurements with autonomous gaps for 38.133

	R4-2003105
	Ericsson
	Draft CR: NR CGI measurements with autonomous gaps for 36.133

	R4-2004105
	ZTE
	draft CR to 38.133 on CGI reading of NR cell

	R4-2004106
	ZTE
	draft CR to 38.133 on interruption requirements for CGI reading

	R4-2004371
	Huawei, HiSilicon
	Draft CR to 36.133 on interruption requirements for CGI reading

	R4-2004372
	Huawei, HiSilicon
	Draft CR to 36.133 on CGI reading of LTE cell

	R4-2004107
	ZTE
	Reply LS on CGI reading with autonomous gaps

	R4-2004517
	Nokia, Nokia Shanghai Bell
	Draft Response LS on CGI reading with autonomous gaps




Open issues summary
MIB decoding delay
Issue 2-1-1: Impact to L3 and L1 RRM measurement requirements due to CGI reading.
· Proposals
· Option 1
· UE is not required to meet L3 and L1 RRM measurement requirements
· Option 2 
· UE decodes the MIB of the target cell as part of RRM measurement
· TMIB is scaled by the same factors as for L3 RRM measurement of the target carrier, and UE is required to meet the existing RRM and L1 measurement requirements during TMIB

· Recommended WF:  
· UE is not required to meet L3 and L1 RRM measurement requirements during CGI reading
· Note: the CGI reading with autonomous gap will be configured with a timer T321 according to CGI reading procedure specified by RAN2. It has to be finished during valid fixed timer period.

Issue 2-1-2: How the SSB is selected and used for MIB decoding 
· Proposals
· Option 1
· The SSB with the same index as the one with best RSRP in L3-RSRP report is selected
· The RX beam for the reported best RSRP is used for FR2
· Option 2 
· UE searches the best one of all the SSBs within SMTC window
· UE searches the best Rx beam in FR2

· Recommended WF:  
· FFS

Issue 2-1-3: MIB decoding delay for FR2  
· Proposals
· Option 1  
· [5] * TSMTC, where TSMTC is SMTC periodicity of target cell
· Option 2 
· [5] * N * TSMTC, where N = 8 and TSMTC is SMTC periodicity of target cell.

· Recommended WF:  
· Depending on outcome of Issue 2-1-2. 

Issue 2-1-4: AGC/AFC during MIB decoding 
· Proposals
· Option 1
· 1 sample for AGC/AFC is assumed
· Option 2 
· No AGC/AFC is assumed
· Option 3 
· No AGC/AFC is assumed for intra frequency 
· 1 sample for AGC/AFC is assumed for inter frequency 

· Recommended WF:  
· 1 sample for AGC/AFC is assumed


SIB1 decoding delay
Simulation results for SIB1 decoding from ZTE (R4-2001272), Huawei (R4-2001643), Ericsson (R4-2001364), Nokia (R4-2002046, R4-2004516), MediaTek (R4-2001035, R4-2003503) are summarized in Table 1.
Table 1. Number of attempts to achieve 90% of SIB1 decoding success rate with SNR=-6dB
	Frequency
	Channel
	Soft combining
	Number of attempts

	
	
	
	ZTE
	Huawei
	Ericsson
	Nokia
	MediaTek

	4 GHz
	AWGN
	Single shot
	-
	>40
	-
	
	

	
	
	2 
	-
	2
	1
	
	

	
	
	4
	1
	2
	1
	
	

	
	
	8
	1
	2
	1
	
	

	
	TDL-C-300
	Single shot
	-
	11
	10
	
	7 (at -3dB)

	
	
	2
	-
	6
	
	
	

	
	
	4
	2
	4
	1
	1
	

	
	
	8
	1
	4
	1
	
	

	30 GHz
	AWGN
	Single shot
	-
	>40
	-
	
	

	
	
	2
	-
	2
	1
	
	

	
	
	4
	1
	2
	1
	
	

	
	
	8
	1
	2
	1
	
	

	
	TDL-C-60
	Single shot
	-
	12
	10
	
	7 (at -3dB)

	
	
	2
	13
	6
	
	
	

	
	
	4
	2
	4
	1
	
	

	
	
	8
	1
	4
	1
	
	



Note1:  - means success rate cannot be achieved no matter how many attempts are tried. Blank cell means no results are provided.

Simulation results for SIB1 decoding from Qualcomm (R4-2004783) are as follows.
The following table shows the SNR required for 10% BLER under various channel conditions and different levels of soft combining. 
	Mode
	Channel 
	One shot
	Soft combining 2 
	Soft combining 4

	10 MHz, 30 kHz SCS
	AWGN
	-3.1
	-5.6
	-

	
	TDLC300
	-0.2
	-3.8
	-6.7

	100 MHz, 120 kHz SCS
	AWGN
	-3.1
	-5.9
	-

	
	TDLC60
	0.1
	-3.7
	-6.8



Issue 2-2-1: How the SIB1 decoding delay requirements is derived
· Proposals
· Option 1a 
· Soft combining of 4 samples at -6dB SNR without side condition on scheduling periodicity and assuming soft combining across scheduling period boundaries
· [4] samples
· Option 1b
· Assumption is soft combining of 4 samples at -6dB SNR without side condition on scheduling periodicity and assuming soft combining across scheduling period boundaries
· [6] samples
· Option 2a
· One shot at -3dB SNR
· [4] samples
· Option 2b
· One shot at -3dB SNR
· [7] samples
· Option 3
· Soft combining of 2 samples at -6dB SNR with side condition that no requirements for 160ms SIB1 scheduling periodicity 
·  [TBD] number of samples

· Recommended WF:   
· The SNR should be -6dB because if not then there is mismatch on side conditions between reported SSB and  SIB1 decoding
· [6] samples for SIB1 decoding

Issue 2-2-2: Whether to specify SIB1 delay requirement for two set of conditions
· Proposals
· Option 1: Yes
· Condition 1: That the PDSCH carrying SIB1 is scheduled on every possible opportunity in the scheduling period
· Condition 2: That the PDSCH carrying SIB1 is scheduled on the minimum number of opportunities where the UE can still be expected to receive SIB1, and arbitrary timing is assumed in each scheduling period.
· Option 2: No

· Recommended WF:   
· New proposal. FFS 

Known cell condition
Issue 2-3-1: Known cell condition for FR1 
· Proposals
· Option 1 
· During the last 5 seconds before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report for the target cell and
· The SSB with the same index as the one with best RSRP measurement in the L3-RSRP reporting remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133
· During CGI reading the SSB with the same index as the one with best RSRP measurement in the L3-RSRP reporting remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.
· Option 2
· During the last 5 seconds before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report for the target cell and
· During MIB decoding at least one SSB of the target cell remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and
· During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.

· Recommended WF:   
· Depending on outcome of  Issue 2-1-2 

Issue 2-3-2: Known cell condition for FR2 
· Proposals
· Option 1
· During the last [X] seconds before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report for the target cell and
· The SSB with the same index as the one with best RSRP measurement in the L3-RSRP reporting remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133
· X is
· Option 1: 5
· Option 2: 3
· Option 3: 1.28
· During CGI reading the SSB with the same index as the one with best RSRP measurement in the L3-RSRP reporting remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.
· Option 2
· During the last [X] seconds before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report for the target cell and
· X is
· Option 1: 5
· Option 2: 3
· Option 3: 1.28
· During MIB decoding at least one SSB of the target cell remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and
· During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.
· Option 3
· It has been meeting the relevant cell identification requirement during the last 5 seconds
· Relevant cell identification requirements are described in Clause 9.2.5 for intra-frequency CGI reading and Clause 9.3.4 for inter-frequency CGI reading
· Option 4
· Reuse Handover’s FR2 cell known condition as below:
During the last 5 seconds before the reception of the handover command:
-	the UE has sent a valid measurement report for the target cell and
-	One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.3,
-	One of the SSBs measured from the target cell also remains detectable during the handover delay according to the cell identification conditions specified in clause 9.3.


· Recommended WF:   
· FFS. Also relevant to Issue 2-1-2 

Interruption requirements
Issue 2-4-1: How are the interruption requirements for NR CGI reading specified? 
· Proposals
· Option 1a
· Up to X interruptions of duration up to K1 for MIB decoding and additionally up to Y interruptions of up to K2 for SIB decoding
· Option 1b
· Up to X interruptions of duration up to K1 for MIB decoding and additionally up to Y interruptions of up to K2 for SIB decoding
· Earliest starting time for the interruptions

· Recommended WF:   
· Up to X interruptions of duration up to K1 for MIB decoding and additionally up to Y interruptions of up to K2 for SIB decoding
· FFS if earliest starting time for the interruptions is necessary

Issue 2-4-2: Interruptions during each autonomous gap for MIB decoding
· Proposals
· Option 1
· 4 symbols (target cell SCS) + 2*RF tuning time + 1 slot (victim cell SCS)
· Option 2
· SMTC duration + 2*RF tuning time + 1 slot (victim SCS)
· Option 3
· FR1: SMTC duration + margin
· FR2: no additional interruption than the existing scheduling restriction
· Option 4 
· Same as mandatory gap length of 6ms

· Recommended WF:   
· Each option implies different UE implementation on MIB decoding. Relevant to Issue 2-1-2 also. FFS

Issue 2-4-3: How frequently each interruption happens during SIB1 decoding
· Proposals
· Option 1 
· 20ms for multiplexing pattern 1
· SMTC period for multiplexing pattern 2/3
· Option 2 
· When assistance information indicates the UE should determine via the SI-RNTI on PDCCH whether the PDSCH is transmitted.

· Recommended WF:   
· 20ms for multiplexing pattern 1
· SMTC period for multiplexing pattern 2/3

Issue 2-4-4: Interruptions during each autonomous gap for SIB1 decoding
· Proposals
· Option 1 : 
· 2 slots (target cell SCS) + 2*RF tuning time + 1 slot (victim cell SCS) for multiplexing pattern 1
· 1 slots (target cell SCS) + 2*RF tuning time + 1 slot (victim cell SCS) for multiplexing pattern 2/3
· Option 2 :
· 2 slots (target cell SCS) + margin for multiplexing pattern 1
· 7 symbols (target cell SCS) + margin for multiplexing pattern 2
· 4 symbols (target cell SCS) + margin for multiplexing pattern 3

· Recommended WF:   
· Option 2. FFS on margin.

Reply LS discussion
Issue 2-5-1: Value for timer T321
· Proposals
· Option 1
· 2 seconds for both FR1 and FR2
· Option 2
· [9] * SMTC period

· Recommended WF:   
· 2 seconds for FR1
· FFS for FR2. Relevant to Issue 2-1-2.

Companies views’ collection for 1st round 
Open issues 
Issue 2-1-1: Impact to L3 and L1 RRM measurement requirements due to CGI reading.
	Company
	Comments

	Mediatek
	Option 1
1. CGI reading is relatively a short period and infrequent procedure while measurement will span a long time and always executed by UE.
2. Two type of CGI reading are supported: DRX-based and autonomous gap-based. If the network configured autonomous gap-based CGI reading, it means the autonomous gap shall have higher priority than normally measurement behaviour, such as Handover issue.
Thus, UE is not required to meet L3 and L1 RRM measurement requirements.

	QC
	Agree with Option 1 and WF. CGI reading should happened so infrequently that there is no need to complicate requirements for the corner case when CGI reading and measurements happen simultaneously

	ZTE
	Support recommended WF. The CGI reading has to be finished during fixed timer period.

	Ericsson
	The recommended way forward was already our assumption. If MIB reading is done as part of RRM measurement the procedure may take longer.

	Huawei, HiSilicon
	As a compromise we can agree to that UE does not need to meet L3 RRM requirements due to CGI reading, and this should could reduce the delay since the SMTC is not shared with other MOs. However, we think it is important to guarantee the L1 performance as otherwise UE throughput will be impacted due to this best effort task.

	Nokia, Nokia Shanghai Bell
	Agree with option 1.



Issue 2-1-2: How the SSB is selected and used for MIB decoding 
Issue 2-1-3: MIB decoding delay for FR2  
Issue 2-3-1: Known cell condition for FR1 
Issue 2-13-32: Known cell condition for FR2 
Issue 2-4-2: Interruptions during each autonomous gap for MIB decoding
Note: above 5 issues can be discussed as a package since they are relevant to Issue 2-1-2.
	Company
	Comments

	Mediatek
	Issue 2-1-2
 Option 1.
No Rx beam sweeping is needed in known CGI condition.
Considering CGI reading is a best effort procedure, it’s better to define the known condition to accelerate the overall procedure other than increasing the chance to fulfill the condition in real field.
Issue 2-1-3
 Option 1
Issue 2-3-1
 Option 1
Issue 2-3-2
 Option 1.
It should also emphasize that 
· the MIB information contained in the SSB used for L3-RSRP report remains decodable with the SNR ≥ [-3]dB
· the RMSI CORSETs associated with the SSB used for L3-RSRP report remain detectable with the SNR ≥ [-3]dB
Issue 2-4-2
  Option 1.

	QC
	For all of the following issues we keep three principles in mind
1) CGI reading should happen very rarely. As such, RAN4 need not try to optimize the requirements for this.  
2) This will be an optional feature and has no real benefit for the UE. In order to encourage all UEs to implement this feature we need to make the requirements as simple as possible.  

Issue 2-1-2:
CGI reading should be happening infrequently and is best effort fro UE perspective. In order to give the procedur best chance of success, UE should be searching for all SSB’s in SMTC window and do the same in terms of Rx beams 

Issue 2-1-3
Option 2: consistent with our view on Issue 2-1-2

 Issue 2-3-1 and Issue 2-3-2: 
Our view on this is that we should allow the UE to have single implementation for known and unknown cases. As such, no need to define separately known and unknown scenarios. 

Issue 2-4-2
Option 4. From a UE perspective MIB decode is no different the doing regular measurements. As such the easiest way for UE to implement this is to allow UE to use the gaps that it already supports. Note that in case of EN-DC the UE will need to take these gaps on LTE too, thus we would want to use the gap length that both LTE and NR support. 

	ZTE
	Issue 2-1-2:  Prefer option 1.
If Rx beam sweeping is needed as in option 2 then the total CGI reading delay would be very long, e.g. 16s for CGI reading of an FR2 cell. There may be mobility issues..
Issue 2-1-3:  Option 1
Issue 2-3-1:  Option 1
Issue 2-3-2:  Option 1 with X=5
Issue 2-4-2:  Option 1
With option 2 UE should search the best SSB.
Option 4 is new. If the requirements are based on measurement gap length there would be no difference between autonomous gap based and measurement gap based CGI reading.

	Ericsson
	Issue 2-1-2 : Option 1 preferred
Issue 2-1-3 : Option 1 preferred
Issue  2-1-4: Recommended WF(1 sample) is acceptable.
Issue 2-3-1 : Option 1; in addition we do not see a need to define requirements for unknown cell CGI reporting.
Issue 2-3-2 : Option 1 with X=5; in addition we do not see a need to define requirements for unknown cell CGI reporting.
Issue 2-3-2 : Option 1
Issue 2-4-2 : Option 1



	Huawei, HiSilicon
	Issue 2-1-2: How the SSB is selected and used for MIB decoding 
We support option 2. For the specification we can define very stringent known condition, but it means in the real world the condition is not likely to be met, and in this case the reliability of CGI measurement will be low, and is will cause resource waste for both UE and network. 
Issue 2-1-3: MIB decoding delay for FR2  
We support option 2, same comment as 2-1-2.
Issue 2-3-1: Known cell condition for FR1 
We support option 2, same comment as 2-1-2.
Issue 2-3-2: Known cell condition for FR2 
We support option 2, same comment as 2-1-2. The exact value of X can be FFS.
Issue 2-4-2: Interruptions during each autonomous gap for MIB decoding
We support option 3, same comment as 2-1-2.

	Nokia, Nokia Shanghai Bell
	Issue 2-1-2: How the SSB is selected and used for MIB decoding 
UE should decode MIB directly with the SSB index which remains detectable during CGI reading,
Issue 2-1-3: 
We support option 1. Since the target NR cell is known, UE should decode MIB directly with the SSB index which remains detectable during CGI reading, no scaling factor is needed for MIB decoding delay in FR2.
Issue 2-3-1: Known cell condition for FR1
We would suggest the similar definition as current NR FR2 handover cell known condition. 
Issue 2-3-2: Known cell condition for FR2
We support option 4, When UE receives reportCGI, the target cell should have successfully measured and reported, it means that the SSB(s) which triggered the valid measurement report for the target cell should remain detectable when UE starts to handle CGI report. It is similar in NR handover. CGI reading of NR FR2 can reuse handover FR2 cell known condition.



Issue 2-1-4: AGC/AFC during MIB decoding 
	Company
	Comments

	Mediatek
	We can support option 1.

	QC
	Option 1. This is to give the UE the best possible chance of success. We wouldn’t want to separate out intra vs inter-frequency in terms of SW implementation.  

	ZTE
	Support recommend WF. No big impact to system performance is seen to have 1 sample for AGC/AFC. 

	Huawei, HiSilicon
	We support the Recommended WF.

	Nokia, Nokia Shanghai Bell
	We support option 2. 
As CGI reading of NR cell is defined for known NR cell, UE should have the information of AGC/AFC with very high probability. The MIB decoding delay is proposed to [5] samples, it is already included some buffer for additional uncertainty delay. Hence, we do not consider AGC/AFC time during MIB decoding.



Issue 2-2-1: How the SIB1 decoding delay requirements is derived
	Company
	Comments

	Mediatek
	Only One shot solution (option 2a and 2b) shall be considered.
We have a new simulation to consider the interference with SINR=-6dB. The soft combine(N=4) performance will be even worse than one shot performance due to the estimation bias of cross correlation matrix for noise whitening.
[image: ]
Generally, the SIB1 of the target cell will suffer a consistent interference of SIB1 from UE’s serving cell(The network usually configured the same RMSIs periodicity from different serving cells in real field). If the interference is the same in each combined sample, there is no help by soft-combing for performance. If we define a very low SINR side condition, we’re pessimistic to say that lots of UE whose SINR is between -3dB and -6dB will fail to decode the CGI and waste more power in such interference-dominated scenario.

	QC
	Option 2a or 2b. We would only want to consider one shot decoding to keep implementation simple. 
We disagree with the WF on the mismatch between measurements and CGI reading. The network can mitigate this via asking multiple UE’s to do this reading, which is in fact what network will do. Only one UE, out of all needs to succeed. 

	ZTE
	Support recommend WF. 6 samples and SIB decoding can be up to UE implementation.
-6dB SINR side condition is important to ensure consistent behavior between reported measurement results and CGI reading. 
We share different view on Mediatek’s comments:
If we define a very low SINR side condition, we’re pessimistic to say that lots of UE whose SINR is between -3dB and -6dB will fail to decode the CGI and waste more power in such interference-dominated scenario.
With requirements specified with low SINR, the UE should have more power to deal with scenarios with low SINR. NW will never know the actual SINR UE sees. The configuration of CGI reading are based on UE measurement report. The possibility of CGI reading success are depending on UE capability of handling low SINR and actual SINR condition. The higher the SINR condition (e.g. -3dB), the low success rate of CGI reading.
Option 1a is also fine. However we think it should be better to have more samples that UE can use to help UE implementation, e.g. UE may just do one shot with 6 samples
Option 3: It is safe to assume soft combining across TTI, or just use one shot with 6 samples depending on UE implementation.

	Ericsson
	Option 1a or 1b, although with a significant preference for 4 samples(1a), because 6 samples may lead to many more interruptions than 4 samples if RNTI PDSCH is scheduled infrequently by PDCCH.

	Huawei, HiSilicon
	We support option 3 with 7 samples. We are also open to check the performance of soft combining in interference scenario as mentioned by MTK. If soft combining does not work well in this case, we are also open to consider option 2b. 

	Nokia, Nokia Shanghai Bell
	We support option 1a
Our simulation results for FR1 and FR2 show that the agreed SIB1 acquisition success rate is obtained assuming soft combining of 4 repetitions.

	Mediatek
	To ZTE,
Requirement is one thing, the real UE capability is another thing.
Based on our simulation, soft combing is useless for SINR=-6dB with interference. BLER=100% in -6dB. Thus we say that:
If we define a very low SINR side condition, we’re pessimistic to say that lots of UE whose SINR is between -3dB and -6dB will fail to decode the CGI and waste more power in such interference-dominated scenario.
Can ZTE further explain “The higher the SINR condition (e.g. -3dB), the low success rate of CGI reading.”?



Issue 2-2-2: Whether to specify SIB1 delay requirement for two set of conditions
	Company
	Comments

	Mediatek
	Option 2.
RAN4 should define the minimum requirement. The assumption is too ideal.

	QC 
	Option 2
As mentioned before, rarely used feature and hence no need to optimize. Define a minimum set of requirements. 

	ZTE
	Option 2

	Ericsson
	Option 2; if the core requirement is defined in 2 specific conditions then it may give an impression that there is no core requirement in the real situation which is between these 2 exteme cases.

	Huawei, HiSilicon
	We support option 2.

	Nokia, Nokia Shanghai Bell
	We support Option 2. Share the same view as MediaTek.



Issue 2-4-1: How are the interruption requirements for NR CGI reading specified?
	Company
	Comments

	ZTE
	Agree to recommend WF. 
Regarding stating time for interruption, it should be different for MIB decoding and SIB1 decoding. For MIB decoding, the interruption should be around the SSB to be decoded. The location could be in anywhere during SMTC duration. It is not very helpful to specified starting time. For SIB1 decoding we don’t think it is feasible to specify starting time of interruption.

	Ericsson
	Agree to WF; the only thing we can say about the start time of interruptions is that it should be after the request to perform the decoding has been sent to the UE (which is obvious anyway). For instance, a smart (better than minimum performance) UE may already know the MIB content of the neighbour and start decoding SIB1 right away. Such smart implementation should not be precluded 

	Huawei, HiSilicon
	We support option 1a.



Issue 2-4-3: How frequently each interruption happens during SIB1 decoding
	Company
	Comments

	Mediatek
	Option 1

	ZTE
	Option 1

	Ericsson
	Option 2 when SI scheduling pattern assistance is provided to UE; when SI scheduling is not provided UE decodes on every SI transmission possibility (opption1)

	Huawei, HiSilicon
	We support option 1. 



Issue 2-4-4: Interruptions during each autonomous gap for SIB1 decoding
	Company
	Comments

	Mediatek
	Option 1

	QC
	Realized that our proposal is missing but can be subsumed on how margin is defined. Note that SIB1 decoding is not just an RF tune but also baseband re-programming of the data path. As such this “interruption” here shouldn’t just come from RF re-tuning but should be more equivalent of the BWP switch delay. 
As such we are more ok with option 2, with a margin of 2*BWP switch delay + 1 slot (victim cell)

	ZTE
	Option 1 is more realistic by considering all possible SIB1 configurations.

	Apple
	Fine with option 2 with some revision (we create an option 3), the pattern 3 shall also be 7 symbols (target cell SCS) + margin, since the max RMSI duration for pattern 3 (allocation type C) is L=4 symbols in TS38.214 and the CORESET duration up to 3 symbols.
· Option 3 :
· 2 slots (target cell SCS) + margin for multiplexing pattern 1
· 7 symbols (target cell SCS) + margin for multiplexing pattern 2/3

	Huawei, HiSilicon
	The difference between option 1 and option 2 is not much, so we do not have a strong view here. We are also open to check the issue raised by Qualcomm.  

	Mediatek
	To QC,
Could you further explain why SIB1 decoding also need baseband re-programming and it equals BWP switch delay?



Issue 2-5-1: Value for timer T321
	Company
	Comments

	Mediatek
	This value depends on all of the discussion above. It’s too early to get the conclusion at current stage. 

	ZTE
	2 seconds for FR1. It should not be longer than DRX based CGI reading.
2 seconds if no Rx beam sweeping or 9s with Rx beam sweeping in FR2.

	Ericsson
	Agree with proposed WF. Option 2 is not feasible in our view, and T321 does not need to represent the exact decoding delay which we have for RAN4 requirements. For FR2 we need to resolve number of samples for SIB1, RX beamsweeping for MIB and other open issues so it is too early to decide. We also propose sending a single reply LS to RAN2 once both FR1 and FR2 are settled, covering both cases.

	Huawei, HiSilicon
	2s for FR1 looks reasonable to us. For FR2 it should be FFS.

	Nokia, Nokia Shanghai Bell
	It depends on the CGI reading delay discussion above. We can come back after we have conclusion on the above discussions.



CRs/TPs comments collection
For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.

Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #2-1
MIB decoding delay
	Tentative agreements:
· UE is not required to meet L3 RRM measurement requirements during CGI reading
· UE is not required to meet L1 RRM measurement requirements during CGI reading
· For: Mediatek, Qualcomm, ZTE, Ericsson, Nokia
· Against: Huawei
· 1 sample for AGC/AFC is assumed for MIB decoding
· For: Mediatek, Qualcomm, ZTE, Ericsson, Huawei 
· Against: Nokia

Candidate options:
Issue 2-1-2: How the SSB is selected and used for MIB decoding 
· Proposals
· Option 1 (Mediatek, ZTE, Ericsson, Nokia)
· The SSB with the same index as the one with best RSRP in L3-RSRP report is selected
· The RX beam for the reported best RSRP is used for FR2
· Option 2 (Qualcomm, Huawei)
· UE searches the best one of all the SSBs within SMTC window
· UE searches the best Rx beam in FR2
For Issue 2-1-2, company showed strong positions on their proposals since it implies different UE implementations. ZTE and Ericsson showed preference of option 1, so option 2 may be acceptable to them. It is difficult to progress by considering current status.

Issue 2-1-3: MIB decoding delay for FR2  
Issue 2-1-3 is dependent on Issue 2-1-2

Recommendations for 2nd round:
Assumptions on MIB decoding implementation to define requirements are further discussed and decided.
· Option 1
· The SSB with the same index as the one with best RSRP in L3-RSRP report is selected
· The RX beam for the reported best RSRP is used for FR2
· Interruption is 4 symbols length plus margin 
· Option 2 
· UE searches the best one of all the SSBs within SMTC window
· UE searches the best Rx beam in FR2
· Interruption is SMTC duration + margin. No additional interruption than the existing scheduling restriction in FR2
· Option 3 
· UE searches the best one of all the SSBs within SMTC window
· UE searches the best Rx beam in FR2
· Interruption length is 6ms gap length

Try to compromise to one of the above options, or compromised solution are welcome.

	Sub-topic #2-2
SIB1 decoding delay
	Tentative agreements:
· Define one set of requirements for SIB1 decoding

Candidate options:
Issue 2-2-1: How the SIB1 decoding delay requirements is derived
· Option 1a: Ericsson, Nokia
· Option 1b: Ericsson, ZTE
· Option 2a or 2b: Qualcomm, Mediatek
· Option 3 or 2b: Huawei
It is difficult to progress by considering current status.

Recommendations for 2nd round:
Try to find compromised solution in the 2nd round.

	Sub-topic #2-3
Known cell condition
	Tentative agreements:

Candidate options:
Regarding known cell condition, Qualcomm commented not to differentiate unknown cell and known cell, and define unified requirements.
In the RAN4#93 meeting, the agreement was made as follows
· Do not define requirements for unknown cells
To honour the agreements we’ve made, it is suggested that known cell conditions are specified.

Issue 2-3-1: Known cell condition for FR1
· Option 1: Mediatek, ZTE, Ericsson 
· Option 2: Huawei
Nokia would suggest the similar definition as current NR FR2 handover cell known condition. The option 1 and option 2 are revised based on agreements in RAN4#93 for known cell condition in FR1. We should work on with previous agreements.

Issue 2-3-2: Known cell condition for FR2 
· Option 1: Mediatek, ZTE, Ericsson 
· Option 2: Huawei
Option 4 was added by Nokia on top of 3 options summarized by moderator.
· Option 4
· Reuse Handover’s FR2 cell known condition as below:
During the last 5 seconds before the reception of the handover command:
-	the UE has sent a valid measurement report for the target cell and
-	One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.3,
-	One of the SSBs measured from the target cell also remains detectable during the handover delay according to the cell identification conditions specified in clause 9.3.
However there are multiple issues from moderator’s point of view.
There is no handover command for CGI reading. There is no handover delay during CGI reading. One of the SSBs measured from the NR target cell being configured remains detectable implies UE needs to search the detectable SSB, which means RX beams sweeping is necessary. However Nokia doesn’t propose RX beam sweeping in FR2 if moderator’s understanding is correct.
Therefore it is suggested to work on with option 1 and option 2 for known cell condition in FR2. 

Recommendations for 2nd round:
For both Issue 2-3-1 and Issue 2-3-2, Option 1 and Option 2 are dependent on Issue 2-1-2. 
Confirm if X = [5] for known cell condition for FR2 is agreeable.

	Sub-topic #2-4
Interruption requirements
	Tentative agreements:
· Up to X interruptions of duration up to K1 for MIB decoding and additionally up to Y interruptions of up to K2 for SIB decoding
· How frequently each interruption happens during SIB1 decoding
· 20ms for multiplexing pattern 1
· SMTC period for multiplexing pattern 2/3

[bookmark: _GoBack]Candidate options:
Issue 2-4-2: Interruptions during each autonomous gap for MIB decoding
· Proposals
· Option 1 (Ericsson, ZTE, Mediatek)
· 4 symbols (target cell SCS) + 2*RF tuning time + 1 slot (victim cell SCS)
· Option 3 (Huawei)
· FR1: SMTC duration + margin
· FR2: no additional interruption than the existing scheduling restriction
· Option 4 (Qualcomm)
· Same as mandatory gap length of 6ms

Issue 2-4-4: Interruptions during each autonomous gap for SIB1 decoding
· Proposals
· Option 1 : (Mediatek, ZTE, Huawei)
· 2 slots (target cell SCS) + 2*RF tuning time + 1 slot (victim cell SCS) for multiplexing pattern 1
· 1 slots (target cell SCS) + 2*RF tuning time + 1 slot (victim cell SCS) for multiplexing pattern 2/3
· Option 2 : (Huawei, Qualcomm)
· 2 slots (target cell SCS) + margin for multiplexing pattern 1
· 7 symbols (target cell SCS) + margin for multiplexing pattern 2
· 4 symbols (target cell SCS) + margin for multiplexing pattern 3
· Margin
· Option 1: 2*RF tuning time + 1 slot (victim cell SCS)
· Option 2: 2*BWP switch delay + 1 slot (victim cell)
· 
· Option 3 : (Apple)
· 2 slots (target cell SCS) + margin for multiplexing pattern 1
· 7 symbols (target cell SCS) + margin for multiplexing pattern 2/3
· Margin
· Option 1: 2*RF tuning time + 1 slot (victim cell SCS)
· Option 2: 2*BWP switch delay + 1 slot (victim cell)
Recommendations for 2nd round:
Issue 2-4-2 is dependent on Issue 2-1-2 and can be further discussed.
Issue 2-4-4 can be further discussed and down-selected.

	Sub-topic #2-5
LS discussion
	Tentative agreements:
Recommendations for 2nd round:
Come back in the next meeting.



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

	#1
	Way forward on R16 NR RRM enhancements – CGI reading
	ZTE





CRs/TPs



Discussion on 2nd round
· Any further comments to tentative agreements
	Company
	Comments

	
	



· MIB decoding and interruption
· Option 1
· The SSB with the same index as the one with best RSRP in L3-RSRP report is selected
· The RX beam for the reported best RSRP is used for FR2
· Interruption is 4 symbols length plus margin 
· Option 2 
· UE searches the best one of all the SSBs within SMTC window
· UE searches the best Rx beam in FR2
· Interruption is SMTC duration + margin. No additional interruption than the existing scheduling restriction in FR2
· Option 3 
· UE searches the best one of all the SSBs within SMTC window
· UE searches the best Rx beam in FR2
· Interruption is 6ms gap length

Any views on possible compromise and how to move forward?
	Company
	Comments

	
	



· How the SIB1 decoding delay requirements is derived
· Option 1a 
· Soft combining of 4 samples at -6dB SNR without side condition on scheduling periodicity and assuming soft combining across scheduling period boundaries
· [4] samples
· Option 1b
· Assumption is soft combining of 4 samples at -6dB SNR without side condition on scheduling periodicity and assuming soft combining across scheduling period boundaries
· [6] samples
· Option 2a
· One shot at -3dB SNR
· [4] samples
· Option 2b
· One shot at -3dB SNR
· [7] samples
· Option 3
· Soft combining of 2 samples at -6dB SNR with side condition that no requirements for 160ms SIB1 scheduling periodicity 
·  [7] number of samples

Any views on possible compromise and how to move forward?
	Company
	Comments

	
	



· Know cell condition for FR1
Can we agree on if SSB search is not required then option 1 and otherwise option 2?
	· Company
	Comments

	
	



· Know cell condition for FR2
Can we agree on if Rx beam sweeping is not required then option 1 and otherwise option 2?
	· Company
	Comments

	
	



· If X = [5] for known cell condition in FR2 is agreeable?
	· Company
	Comments

	
	



· Interruptions during each autonomous gap for SIB1 decoding
· Option 1 : (Mediatek, ZTE)
· 2 slots (target cell SCS) + 2*RF tuning time + 1 slot (victim cell SCS) for multiplexing pattern 1
· 1 slots (target cell SCS) + 2*RF tuning time + 1 slot (victim cell SCS) for multiplexing pattern 2/3
· Option 2 : (Huawei, Qualcomm)
· 2 slots (target cell SCS) + margin for multiplexing pattern 1
· 7 symbols (target cell SCS) + margin for multiplexing pattern 2
· 4 symbols (target cell SCS) + margin for multiplexing pattern 3
· Margin
· Option 1: 2*RF tuning time + 1 slot (victim cell SCS)
· Option 2: 2*BWP switch delay + 1 slot (victim cell)
· 
· Option 3 : (Apple)
· 2 slots (target cell SCS) + margin for multiplexing pattern 1
· 7 symbols (target cell SCS) + margin for multiplexing pattern 2/3
· Margin
· Option 1: 2*RF tuning time + 1 slot (victim cell SCS)
· Option 2: 2*BWP switch delay + 1 slot (victim cell)

Is Option 3 agreeable?
	Company
	Comments

	
	





Summary on 2nd round
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	





Topic #3: Mandatory MG patterns
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003106
	Ericsson
	Observation 1 : A UE supporting per FR gaps can perform FR2 measurements without gaps in LTE SA operation.
Observation 2 : A UE supporting and configured with per FR measurement gaps can perform FR2 measurements without any gaps in LTE serving cells in EN-DC operation
Observation 3 A UE configured with only NR measurement objects operating in NR-SA (including NR-DC) is performing NR-only measurements. A UE configured per FR measurement gaps, FR2 measurements and LTE measurements is performing NR-only measurements
Observation 4 : A UE supporting and configured with per FR measurement gaps can perform FR2 measurements without any gaps in LTE serving cells in EN-DC operation
	
	Scenarios for “NR only” measurement 

	LTE-SA
	N/A

	EN-DC
	N/A

	NR-SA including NR-DC
	No non-NR measurement objects

	NE-DC
	N/A


Table 1:UE not supporting, or not configured with per FR gaps

	
	Scenarios for “NR only” measurement 

	LTE-SA
	FR2 NR measurements (gaps not needed)

	EN-DC
	FR2 NR measurement

	NR-SA including NR-DC
	1) FR1 measurements when there are only NR measurement objects in FR1
2) FR2 only measurements
3)  FR1 + FR2 measurements when there are only NR measurement objects in FR1
4) FR2 measurements when there are non NR measurements in FR1

	NE-DC
	FR2 NR measurement


Table 2:UE supporting and configured with per FR gaps

	R4-2003108
	Ericsson
	Proposal 1 : At least GP17 and GP18 are considered in the discussion mandatory for release 16 UEs
Proposal 2: At least GP2 and GP3 are considered as additional mandatory gap patterns for R16.

	R4-2003477
	CMCC
	Proposal 1: for FR1, at least the gap patterns of 3ms MGL, e.g. gap patterns #2, #3, #10, #11 need to be mandated.
Proposal 2: for FR2, at least the gap patterns of 3.5ms MGL, e.g. gap patterns #16, #17, #18, #19 need to be mandated.
Proposal 3: the definition of NR-only measurement is the target measurement objects to be measured within the measurement gap are all NR carriers, no matter the serving cell is LTE and/or NR.
Proposal 4: it is proposed that the additional mandatory gap patterns is applied to LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode. 

	R4-2003491
	NTT DOCOMO, INC.
	Observation 1: It is feasible that UE only measures NR with short measurement gap length even if the UE is configured E-UTRA measurement object(s) and does not have shortMeasurementGap-r14 capability.
Proposal 1: NR only measurements should mean target cell is NR and that the gap is only needed on NR serving cells.
Proposal 2: The UE capability is applicable to NR SA, NR-DC, NE-DC, and EN-DC.
Proposal 3: Additional mandatory gap patterns are applicable to NR SA, NR-DC, EN-DC and NE-DC mode.
Proposal 4: Additional mandatory gap patterns for FR2 shall be GP#16, GP#17, GP#18, GP#19

	R4-2003606
	MediaTek inc.
	Observation 1: introducing a new UE capability in Rel-16 for NR-only measurement among GP#2-11 does not mean a UE is mandated to support these gap patterns
Observation 2: Introducing new Rel-16 UE capabilities for NR only measurement among GP #2-11 will not change the Rel-15 capability description and gap pattern applicability rule
Observation 3: In FR2, it should be no concern to introduce additional mandatory gap patterns in NR SA, NR-DC, LTE SA, EN-DC and NE-DC mode
Observation 4: In FR1, it is possible to introduce additional mandatory gap patterns only in NR SA and NR-DC mode for UE who supports per-UE gap, and to introduce additional mandatory gap patterns in NR SA, NR-DC, LTE SA, EN-DC and NE-DC mode

And we propose 
Proposal 1: RAN4 to confirm the potential scenarios of NR-only measurement, as listed in the following table 
Table 1: Scenarios for NR-only measurements (within gap)
	Scenario
	Applicable gap configured by PCell
	Configured MOs by PCell
	Applicable gap configured by PSCell
	Configured MOs by PSCell

	LTE SA
	· Per-UE gap
· FR1 gap of per-FR gap
	· NR inter-RAT
	N.A
	N.A

	EN-DC
	· 
	· 
	· FR2 gap of per-FR gap
	· NR intra-freq with or without gap
· NR inter-freq

	NR SA
	· Per-UE gap
· FR1/2 gap of per-FR gap
	· NR intra-freq with or without gap
· NR inter-freq
	N.A
	N.A

	NE-DC
	· 
	· 
	N.A
	· LTE intra-freq

	NR-DC
	· 
	· 
	N.A
	· NR intra-freq with or without gap
· NR inter-freq



Proposal 2: RAN4 to inform RAN2 on the necessity of introducing a new UE capability for NR-only measurement among GP#2-11 in LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode
Proposal 3: RAN4 to confirm that the definition of NR-only measurement is -- the target measurement objects to be measured within the measurement gap are all NR carriers
Proposal 4: In FR2, at least GP#16, GP#17, and GP#18 are specified as mandatory MGs for Rel-16 UE who supports per-UE gap in NR-DC and NR SA mode or for Rel-16 UE who supports per-FR gap in LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode
Proposal 5: In FR 1, at least GP#2, GP#3, GP#7, and GP#8 are specified as mandatory NR-only MGs for Rel-16 UE. It has following 2 options: 
1) Mandating in NR SA and NR-DC mode for UE who supports per-UE gap, and in LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode for UE who supports per-FR gap, 
2) Mandating only in NR SA and NR-DC mode   


	R4-2003982
	OPPO
	Proposal 1: NR only measurements should mean target cell is NR and that the gap is only needed on NR serving cells.
Proposal 2: Consider GP2 and GP3 as additional mandatory gap patterns for FR1 in R16.
Proposal 3: Consider GP17 and GP18 as additional mandatory gap patterns for FR2 in R16.
Proposal 4: Any additional mandatory gap pattern in 2-11 should be applicable for NR SA, and NR-DC mode.
Proposal 5: Any additional mandatory gap pattern in 14-23 should be applicable for NR SA, NR-DC, and conditionally applicable for EN-DC mode if UE supports independentGapConfig and supports a band in FR2.
Proposal 6: Any new gap patterns to be made mandatory should be mandatory with capability signalling.
Proposal 7:
· The UE shall set the bits corresponding to the measurement gap pattern 2 and 3 to 1 if the UE is an NR standalone capable UE.
· The UE shall set the bits corresponding to the measurement gap pattern 13, 14, 17 and 18 to 1 if the UE is an NR standalone capable UE that supports a band in FR2 or if the UE is an EN-DC capable UE that supports independentGapConfig and supports a band in FR2.

	R4-2004112
	ZTE
	Proposal 1. To mandate additional gap patterns in FR1, the UE capability for NR only measurements needs to be introduced. 
· NR-only measurement means the target measurement objects to be measured within the measurement gap are all NR carriers.
· The UE capability is to indicate if the gap patterns from GP#2 to GP#11 can only be used to do NR only measurement.
Proposal 2. For EN-DC and LTE SA (Scenario A), mandating additional gap patterns and introducing UE capability for NR-only measurement is to be further decided by choice of following approaches.
· Approach A1. No further normalization efforts in Rel-16.
· Approach A2. Mandating additional gap patterns per UE capability
· New UE capability  (For Type C UE) to indicate although a gap is mandated to be supported but it is not supported actually, or
·  per-FR gap capability
· Approach A3. Mandating additional gap patterns and introducing UE capability for NR only measurements with side condition
· New UE capability is needed to indicate if side condition applies
Proposal 3. For NE-DC (Scenario A), introducing UE capability for NR-only measurement is to be further decided by choice of following approaches.
· Approach B1. Mandating additional gap patterns per UE capability of shortMeasurementGap-r14
· Similar UE capability as shortMeasurementGap-r14 in LTE RRC needs to be introduced in NR RRC
· Approach B2. Mandating additional gap patterns per new UE capability
· New UE capability (For Type C UE) to indicate although a gap is mandated to be supported but it is not supported actually
· Approach B3. Mandating additional gap patterns and introducing UE capability for NR only measurement with side condition
· New UE capability is needed to indicate if side condition applies
Proposal 4. Additional mandatory gap patterns in FR1 are applicable to NR SA, NR DC and NE-DC. TBD for EN-DC and LTE SA scenarios. 
Proposal 5. UE capability for NR only measurement are applicable to NR SA, NR DC and NE-DC. TBD for EN-DC and LTE SA scenarios. 
Proposal 6. Make decisions on additional mandatory gap patterns based on majority view.
Proposal 7. Additional mandatory gap patterns in FR1 is as option 2, i.e. GP#2, GP#3, GP#7, GP#8, GP#9, GP#10 and GP#11.
Proposal 8. Additional mandatory gap patterns in FR2 is as option 2, i.e. GP#16, GP#17, GP#18, GP#19.
Proposal 9. Additional mandatory gap patterns in FR2 are applicable to NR SA, NR DC, NE-DC and EN-DC scenarios.
Proposal 10. UE feature of mandatory of gap patterns are mandatory with capability signalling.
Observation 2: UE implementation of handling short measurement gap depending on UE capability. 
Observation 3. Mandating additional gap patterns and introducing UE capability for NR only measurement in LTE SA and EN-DC need change in LTE RRC signaling.
Observation 4. Mandating additional gap patterns and introducing UE capability for NR only measurement in NE-DC does not need change in LTE RRC signaling.
Observation 5. Mandating additional gap patterns and necessity of UE capability of NR only measurement would be different for different type UEs.

	R4-2004303
	Huawei, Hisilicon
	Observation: 3ms MGL for FR1 and 3.5ms MGL for FR2 has wide applicable scenarios in the realistic network.
Proposal 1: Gap pattern #2, 3, 11 can be mandatory for FR1/per UE gap and gap pattern #17, 18, 19 can be mandatory for FR2 in R16.
Proposal 2: The definition of NR only measurement is the target measurement objects to be measured within the measurement gap are all NR carriers.
Proposal 3: Additional mandatory gap patterns are applicable to NR SA, NR-DC, LTE SA, EN-DC and NE-DC mode when the target measurement objects to be measured within the measurement gap are all NR carriers.
Proposal 4: Any new gap patterns to be made mandatory should be mandatory with capability signaling.

	R4-2004459
	Nokia, Nokia Shanghai Bell
	1. How to solve the signalling of support of new mandatory GPs is up to RAN2.
No capability signalling is needed when introducing new mandatory gap patterns in Rel-16.
During the discussion we made several observations:
Summary for UE supporting Per-UE gap pattern:
1. A new mandatory GP can be applied when UE is operating in NR-DC and NR-SA mode, when UE support common gaps. This is conditioned that no LTE gap assisted measurement are configured.
Any new mandatory GP cannot be applicable to a UE supporting common gaps when operating in EN-DC or NE-DC mode.
Any new mandatory GP cannot be applied for a UE supporting common gaps in LTE SA.
A new mandatory GP can be applied for a UE supporting common gaps in NR SA, provided no gap assisted LTE measurements are configured.
Summary for a UE supporting Per-FR GP:
A new mandatory GP can be applied when the UE support Per-FR GP and operating in NR SA and NR-DC modes. The new mandatory GP is applicable for FR2 NR gap assisted measurements and FR1 NR gap assisted measurements provided no LTE gap assisted measurement are configured in FR1.
A new mandatory GP can be applied in for a UE operating in EN-DC, when the UE support Per-FR GP, provided that the new GP is for FR2 NR measurements and configured by gNB. 
 A UE supporting Per-FR GP in NE-DC, any new mandatory GP is applicable for any gap assisted measurement configured on FR2 carriers. Any gap assisted measurements in FR1 shall be using legacy GPs.
New GP cannot be applied for a UE supporting Per-FR gaps in LTE SA.
New GP can be applied for a UE supporting common gaps in NR SA in FR2 and FR1 provided no LTE gap assisted measurements are configured.
Based on which and based on additional discussion lead to following proposals:
Agree on the applicability table for the new mandatory GPs.
	Measurement gap pattern configuration 
	Configuration 
	Measurement Purpose 
	Applicability of Gap Pattern Id x

	Per UE Gap
	EN-DC
	any gap assisted measurements
	No

	
	NE-DC
	any gap assisted measurements
	No

	
	NR-DC
	NR FR1 and FR2 gap assisted measurements
	YesNote 1 

	
	NR SA
	NR FR1 and FR2 gap assisted measurements
	YesNote 1

	
	LTE SA
	Any gap assisted measurements
	No

	Per FR Gap Note 3
	EN-DC
	FR2 gap assisted measurement
	YesNote 2

	
	EN-DC
	FR2 gap assisted measurements
	NoNote 4

	
	NE-DC
	NR FR2 gap assisted measurements
	yes

	
	NE-DC
	FR1 gap assisted measurements
	No

	
	NR-DC
	NR FR1 and FR2 gap assisted measurements
	YesNote 5 

	
	NR SA
	NR FR1 and FR2 gap assisted measurements
	YesNote 5

	
	LTE SA
	Any gap assisted measurements
	No

	Note 1: provided no LTE gap assisted measurements are configured
Note 2: provided FR2 gap pattern is configured by gNB
Note 3: FR1 and FR2 gap patterns can be configured by either eNB or gNB 
Note 4: If gap pattern for FR1 and FR2 are configured by eNB
Note 5: provided no LTE gap assisted measurements are configured in FR1



New mandatory GPs for FR1 and FR2 are among GP#2 – GP#11 gap patterns.
New GPs for FR1 and FR2 are among GP#6 – GP#9 gap pattern.
From Rel-16 GP#6 – GP#9 are defined as mandatory GPs for FR1 and FR2.
Agree that new mandatory GPs are applicable according to applicability table in section 2.2.3 (above)
No new capability is introduced, and the new GPs are mandatory without capability signalling.


	R4-2004789
	Qualcomm Incorporated
	Proposal 1: Any gap patterns that are made mandatory in Rel-16, which were not mandatory in Rel-15, will only be mandatory for NR measurements 
Observation 1: Two groups of scenarios to be considered. Group 1: LTE SA, EN-DC, NE-DC and Group 2: NR SA and NR-DC
Observation 2: For group1 scenarios only those gap patterns to be made mandatory that LTE supports. 
Observation 3: Benefit of making GP#2-3 mandatory for FR1 and GP#17-18 mandatory for FR2. 
Observation 4: The Rel-15 applicability table (9.1.2-2 from 38.133) still applies to newly mandated gaps. 
Proposal 2: In Rel-16 the following gap patterns should be made mandatory for the specified scenario. 

	LTE SA, EN-DC, NE-DC
	NR SA, NR-DC

	UE supports shortmeasurementgap
	UE does not support shortmeasurementgap
	

	Per-UE gap
	Per-FR gap
	Per-UE Gap
	Per-FR Gap
	Per-UE gap
	Per-FR gap

	GP#2-3
	GP#2-3
	None
	None
	GP#2-3
	GP#2-3, GP#17-18



Proposal 3: Any new gap patterns to be made mandatory should be mandatory with capability signaling. 

	R4-2004111
	ZTE
	LS on mandatory of measurement gap patterns

	R4-2003107
	Ericsson
	LS on mandatory gap patterns for release 16

	R4-2004304
	Huawei, Hisilicon
	LS on mandatory gap patterns in R16




Open issues summary
Background: 
Agreements on R15 UE capability signalling and gap pattern applicability rule in the previous meetings.
· Confirmed R15 capability information elements cannot be changed in meaning by any new capability signaling introduced in R16
· Confirmed R15 gap pattern applicability rule is not changed due to introduction of additional mandatory gap patterns in R16

Gap pattern applicability rule for different scenarios in R15 are as in TS 38.133.
Table 9.1.2-2: Applicability for Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE or NR-E-UTRA dual connectivity UE
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose
	Applicable Gap Pattern Id

	Per-UE measurement gap
	E-UTRA + FR1, or
E-UTRA + FR2, or
E-UTRA + FR1 + FR2

	non-NR RAT Note1,2 
	0,1,2,3

	
	
	FR1 and/or FR2 
	0-11

	
	
	non-NR RATNote1,2 and FR1 and/or FR2
	0, 1, 2, 3, 4, 6, 7, 8,10

	Per FR measurement gap
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2
	0,1,2,3


	
	FR2 if configured
	
	No gap 

	
	E-UTRA and, FR1 if configured
	FR1 only 
	0-11 

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR2 only
	No gap

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR1 
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR1 and FR2
	0-11 

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR2
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR1 and FR2
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	12-23

	Note:	In E-UTRA-NR dual connectivity mode, if GSM or UTRA TDD or UTRA FDD inter-RAT frequency layer is configured to be monitored, only measurement gap pattern #0 and #1 can be used for per-FR gap in E-UTRA and FR1 if configured, or for per-UE gap.

NOTE 1:	In E-UTRA-NR dual connectivity mode, non-NR RAT includes E-UTRA, UTRA and/or GSM. In NR-E-UTRA dual connectivity mode, non-NR RAT means E-UTRA.
NOTE 2:	Void
NOTE 3:	When E-UTRA inter-frequency RSTD measurements are configured and the UE requires measurement gaps for performing such measurements, only Gap Pattern #0 can be used.




Table 9.1.2-3: Applicability for Gap Pattern Configurations supported by the UE with NR standalone operation (with single carrier, NR CA and NR-DC configuration)
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose NOTE 2
	Applicable Gap Pattern Id

	Per-UE measurement gap
	FR1 NOTE5, or
FR1 + FR2

	E-UTRA onlyNOTE3
	0,1,2,3

	
	
	FR1 and/or FR2 
	0-11

	
	
	E-UTRAN and FR1 and/or FR2 NOTE3
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 NOTE5
	E-UTRA only NOTE3
	0,1,2,3

	
	
	FR1 only
	0-11

	
	
	FR1 and FR2 
	0-11

	
	
	E-UTRAN and FR1 and/or FR2 NOTE3
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	
	FR2 only
	12-23

	Per FR measurement gap
	FR1 if configured
	E-UTRA only NOTE3
	0,1,2,3

	
	FR2 if configured
	
	No gap 

	
	FR1 if configured
	FR1 only 
	0-11

	
	FR2 if configured
	
	No gap

	
	FR1 if configured
	FR2 only
	No gap

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	E-UTRA and FR1 NOTE3 
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	No gap

	
	FR1 if configured
	FR1 and FR2
	0-11

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	E-UTRA and FR2 NOTE3
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	E-UTRA and FR1 and FR2 NOTE3
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	12-23

	NOTE 1:	When E-UTRA inter-RAT RSTD measurements are configured and the UE requires measurement gaps for performing such measurements, only Gap Pattern #0 can be used.
NOTE 2:	Measurement purpose which includes E-UTRA measurements includes also inter-RAT E-UTRA RSRP and RSRQ measurements for E-CID
NOTE 3:	Void
NOTE4:	If per-UE measurement gap is configured with MG timing advance of TMG ms, the measurement gap starts at time TMG ms advanced to the end of the latest subframe occurring immediately before the configured measurement gap among all serving cells subframes.
	If per-FR measurenet gap for FR1 is configured with MG timing advance of TMG ms, the measurement gap for FR1 starts at time TMG ms advanced to the end of the latest subframe occurring immediately before the configured measurement gap among serving cells subframes in FR1.
	If per-FR measurement gap for FR2 is configured with MG timing advance of TMG ms, the measurement gap for FR2 starts at time TMG ms advanced to the end of the latest subframe occurring immediately before the configured measurement gap among serving cells subframes in FR2.
	TMG is the MG timing advance value provided in mgta according to [2].
	In determining the measurement gap starting point, UE shall use the DL timing of the latest subframe occurring immediately before the configured measurement gap among serving cells.
NOTE 5:	NR-DC in Rel-15 only includes the scenarios where all serving cells in MCG in FR1 and all serving cells in SCG in FR2.



Observations on applicability of gap patterns GP#12 - GP#23 
· GP#12 - GP#23 are only applicable for FR2 measurements when per-FR gap is configured in EN-DC and NE-DC operation
· GP#12 - GP#23 are applicable for FR2 measurements when per-FR gap is configured in NR SA and NR-DC operation
· GP#12 - GP#23 are also applicable for FR2 measurements when per-UE gap is configured and there are only FR2 serving cells in NR SA and NR-DC operation
Therefore any mandatory gap patterns in GP#12 - GP#23 have nothing to do with UE capability of NR only measurement and any change on existing applicability rule is NOT allowed.
It is also noted that the same applicability rule applies no matter the gap pattern is mandatory to be supported or optional to be supported.
Based on the agreements in previous meetings, existing applicable rule in R15 and from moderator perspective, discussion on applicability rule of gap patterns has very low priority, if allowed. It might be further discussed in RAN4 internal if the group agrees to. Thus it is suggested focusing on what is necessary to RAN2 for signaling design.
Issues which are necessary for signaling design in RAN2 are prioritized.

Mandatory gap patterns in FR2 (GP#12-GP#23)
Issue 3-1-1: Applicability of mandatory gap patterns in GP#12-GP#23 
· Proposals
· Option 1 
· Mandatory gap patterns in GP#12-GP#23 are applicable to NR SA, NR DC, NE-DC and EN-DC operations for per-FR gap capable UE
· Mandatory gap patterns in GP#12-GP#23 are applicable to NR SA and NR DC operations for per-UE gap only capable UE.
· Option 2:
	Measurement gap pattern configuration 
	Configuration 
	Measurement Purpose 
	Applicability of Gap Pattern Id x

	Per UE Gap
	EN-DC
	any gap assisted measurements
	No

	
	NE-DC
	any gap assisted measurements
	No

	
	NR-DC
	NR FR1 and FR2 gap assisted measurements
	YesNote 1 

	
	NR SA
	NR FR1 and FR2 gap assisted measurements
	YesNote 1

	
	LTE SA
	Any gap assisted measurements
	No

	Per FR Gap Note 3
	EN-DC
	FR2 gap assisted measurement
	YesNote 2

	
	EN-DC
	FR2 gap assisted measurements
	NoNote 4

	
	NE-DC
	NR FR2 gap assisted measurements
	yes

	
	NE-DC
	FR1 gap assisted measurements
	No

	
	NR-DC
	NR FR1 and FR2 gap assisted measurements
	YesNote 5 

	
	NR SA
	NR FR1 and FR2 gap assisted measurements
	YesNote 5

	
	LTE SA
	Any gap assisted measurements
	No

	Note 1: provided no LTE gap assisted measurements are configured
Note 2: provided FR2 gap pattern is configured by gNB
Note 3: FR1 and FR2 gap patterns can be configured by either eNB or gNB 
Note 4: If gap pattern for FR1 and FR2 are configured by eNB
Note 5: provided no LTE gap assisted measurements are configured in FR1


· 

· Recommended WF:   
· Mandatory gap patterns in GP#12-GP#23 are applicable to NR SA, NR DC, NE-DC and EN-DC operations for per-FR gap capable UE
· Mandatory gap patterns in GP#12-GP#23 are applicable to NR SA and NR DC operations for per-UE gap only capable UE
· Note: It is based on Rel-15 applicability rule for gap patterns.

Issue 3-1-2: How to make decisions on additional mandatory gap patterns if consensus cannot be reached 
· Proposals
· Option 1 
· Based on majority view unless there is valid technical concern

· Recommended WF:   
· Based on majority view unless there is valid technical concern

Issue 3-1-3: Mandatory gap patterns for GP#12-GP#23 
· Proposals
· Option 1 (CMCC, NTT DOCOMO, ZTE)
· GP#16, GP#17, GP#18, and GP#19
· Option 2 (MediaTek)
· GP#16, GP#17 and GP#18 
· Option 3 (Huawei)
· GP#17, GP #18 and GP#19 
· Option 4 (Ericsson)
· At least GP#17 and GP#18
· Option 5 (Qualcomm, OPPO)
· GP#17 and  GP#18 
· Option 6 (Nokia)
· none

· Recommended WF:   
· GP#17 and  GP#18 are additional mandatory in FR2 for Rel-16 UE
· For: CMCC, NTT DOCOMO, ZTE, MediaTek, Huawei, Ericsson, Qualcomm, OPPO
· Against: 
· GP#16 is TBD
· For: CMCC, NTT DOCOMO, ZTE, MediaTek
· Against:
· GP#19 is TBD
· For: CMCC, NTT DOCOMO, ZTE, Huawei
· Against:

Mandatory gap patterns in FR1 (GP#2-GP#11)
Issue 3-2-1: Definition of NR only measurement 
· Proposals
· Option 1 
· NR-only measurement means the target measurement objects to be measured within the measurement gap are all NR carriers
· Option 2 
· NR only measurements means the target measurement objects to be measured within the measurement gap are all NR carriers and that the gap is only needed on NR serving cells

· Recommended WF:   
· NR-only measurement means the target measurement objects to be measured within the measurement gap are all NR carriers
· Note: The definition of NR only measurement should be irrelevant of whether there is LTE serving cells or not. The potential issues under the scenarios with LTE serving cells are to be addressed separately.

Issue 3-2-2: UE capability for NR only measurement 
· Proposals
· Option 1 
· To indicate if the gap patterns in GP#2 - GP#11 are supported by the UE and can only be used to do NR only measurement
· Option 2 
· To indicate if the gap patterns in GP#2 - GP#11 can only be used to do NR only measurement
· It is indicated via Rel-15 UE capability if the gap pattern are supported

· Recommended WF:   
· UE capability of NR only measurement is to indicate if the gap patterns in GP#2 - GP#11 are supported by the UE and can only be used to do NR only measurement

Issue 3-2-3: How to do NR (only) measurements in NR-DC and NR SA operations 
· Proposals
· Option 1
· Mandate all UEs to support additional mandatory gap patterns
· UE capability for NR only measurement is introduced

· Recommended WF:   
· Mandate all UEs to support additional mandatory gap patterns
· UE capability for NR only measurement is introduced


Issue 3-2-4: How to do NR (only) measurements in EN-DC and LTE SA operations 
· Proposals
· Option 1 
· No further normalization efforts in Rel-16
· Option 2a
· Mandate UEs capable of NR only measurement to support additional mandatory gap patterns
· UE capability for NR only measurement is introduced in LTE RRC
· New UE capability is introduced to indicate if the mandatory gap patterns are actually supported
· UEs that cannot handle any gap pattern other than GP#0 and GP#1 if there are LTE serving cell(s) may indicate this capability
· Option 2b
· Mandate UEs capable of per-FR gap to support additional mandatory gap patterns
· UE capability for NR only measurement is introduced
· The mandatory gap patterns are actually supported for per-FR gap capable UE and not supported for other UEs
· Option 3 
· Mandate all UEs to support additional mandatory gap patterns
· UE capability for NR only measurement is introduced in LTE RRC
· Option 4 
· Do not mandate to support additional gap patterns
· UE capability for NR only measurement is introduced in LTE RRC
· Option 5:
· How to solve the signalling of support of new mandatory GPs is up to RAN2.

· Recommended WF:   
· Option 1 
· Note: There was concern in previous meetings on modifying LTE RRC signaling or introducing UE capability regarding gap pattern in LTE RRC signaling. It would mean change on LTE implementation.

Issue 3-2-5: How to do NR only measurements in NE-DC operation 
· Proposals
· Option 1a
· Mandate UEs capable of NR only measurement to support additional mandatory gap patterns
· UE capability for NR only measurement is introduced in NR RRC
· New UE capability is introduced in NR RRC to indicate if the mandatory gap patterns are actually supported 
· UEs that cannot handle any gap pattern other than GP#0 and GP#1 if there are LTE serving cell(s) may indicate this capability
· Option 1b 
· Mandate UEs capable of per-FR gap to support additional mandatory gap patterns
· UE capability for NR only measurement is introduced in NR RRC
· The mandatory gap patterns are actually supported for per-FR gap capable UE and not supported for other UEs
· Option 1c 
· Mandate UEs capable of shortMeasurementGap-r14 to support additional mandatory gap patterns
· New UE capability is introduced in NR RRC to link to shortMeasurementGap-r14 as in LTE RRC 
· Option 2
· Mandate all UEs to support additional mandatory gap patterns
· UE capability for NR only measurement is introduced in NR RRC
· Option 3 
· Do not mandate additional gap patterns among GP#2-GP#11 for NE-DC operation in Rel-16
· Option 4:
· Do not mandate additional gap patterns among GP#2-GP#11 for NE-DC operation in Rel-16
· UE capability for NR only measurement is introduced in NR RRC
·  Option 5:
· How to solve the signalling of support of new mandatory GPs is up to RAN2.

· Recommended WF:    
· FFS

Issue 3-2-6: Applicability of mandatory gap patterns in GP#2-GP#11 
· Proposals
· Option 1 
· Mandatory gap patterns in GP#2-GP#11 are applicable for NR SA and NR DC operation
· FFS for LTE SA, EN-DC and NE-DC operation.
· Option 2 
· Mandatory gap patterns in GP#2-GP#11 are applicable for NR SA and NR DC operation for UE not capable of per-FR gap
· Mandatory gap patterns in GP#2-GP#11 are applicable for LTE SA, EN-DC, NE-DC, NR SA, and NR-DC operation for UE capable of per-FR gap
· Option 3:
	Measurement gap pattern configuration 
	Configuration 
	Measurement Purpose 
	Applicability of Gap Pattern Id x

	Per UE Gap
	EN-DC
	any gap assisted measurements
	No

	
	NE-DC
	any gap assisted measurements
	No

	
	NR-DC
	NR FR1 and FR2 gap assisted measurements
	YesNote 1 

	
	NR SA
	NR FR1 and FR2 gap assisted measurements
	YesNote 1

	
	LTE SA
	Any gap assisted measurements
	No

	Per FR Gap Note 3
	EN-DC
	FR2 gap assisted measurement
	YesNote 2

	
	EN-DC
	FR2 gap assisted measurements
	NoNote 4

	
	NE-DC
	NR FR2 gap assisted measurements
	yes

	
	NE-DC
	FR1 gap assisted measurements
	No

	
	NR-DC
	NR FR1 and FR2 gap assisted measurements
	YesNote 5 

	
	NR SA
	NR FR1 and FR2 gap assisted measurements
	YesNote 5

	
	LTE SA
	Any gap assisted measurements
	No

	Note 1: provided no LTE gap assisted measurements are configured
Note 2: provided FR2 gap pattern is configured by gNB
Note 3: FR1 and FR2 gap patterns can be configured by either eNB or gNB 
Note 4: If gap pattern for FR1 and FR2 are configured by eNB
Note 5: provided no LTE gap assisted measurements are configured in FR1


· Option 4 
· Mandatory gap patterns in GP#2-GP#11 are applicable for LTE SA, EN-DC, NE-DC, NR SA, and NR-DC operation for UE capable of per-UE gap and UE capable of per-FR gap
· Option 5
· Gap patterns that are made mandatory in Rel-16 are mandatory for NR measurements in NR SA and NR-DC
· Gap patterns that are made mandatory in Rel-16 for NR measurements in LTE Sam EN_DC and NE_DC can only be mandatory if UE indicates support for those gap patterns in LTE (e.g: shortmeasurengaps)

· Recommended WF:   
· Mandatory gap patterns in GP#2-GP#11 are applicable for NR SA and NR DC operation for both per-FR gap capable UE and per-UE gap only capable UE
· For LTE SA, EN-DC and NE-DC operation, it depends on discussion on Issue 3-2-4 and Issue 3-2-5.

Issue 3-2-7: Mandatory gap patterns for GP#2-GP#11 
· Proposals
· Option 1 (ZTE)
· GP#2, GP#3, GP#7, GP#8, GP#9, GP#10 and GP#11
· Option 1 (CMCC)
· GP#2, GP#3, GP#10, and GP#11
· Option 3 (MediaTek)
· GP#2, GP#3, GP#7 and GP#8 
· Option 3 (Nokia)
· GP#6, GP#7, GP#8 and GP#9
· Option 3 (Huawei)
· GP#2, GP#3 and GP#11 
· Option 4 (Ericsson)
· At least GP#2 and GP#3
· Option 5 (Qualcomm, OPPO)
· GP#2 and  GP#3 

· Recommended WF:   
· GP#2 and  GP#3 are additional mandatory in FR1 for Rel-16 UE
· For: CMCC, ZTE, MediaTek, Huawei, Ericsson, Qualcomm, OPPO
· Against: 
· GP#7 and GP#8 is TBD
· For: ZTE, MediaTek, Nokia
· Against:
· GP#9 is TBD
· For: ZTE, Nokia
· Against:
· GP#10 is TBD
· For: CMCC,  ZTE
· Against:
· GP#11 is TBD
· For: CMCC, ZTE, Huawei
· Against:

Mandatory with capability signalling
Issue 3-3-1: UE capability of mandatory gap patterns 
· Proposals
· Option 1 
· UE feature of mandatory gap patterns are mandatory with capability signalling
· Option 2 
· Any new gap patterns to be made mandatory should be mandatory with capability signalling
· Option 3 
· The new gap patterns to be made mandatory are mandatory without capability signalling

· Recommended WF:   
· UE feature of mandatory gap patterns are mandatory with capability signalling
· To be further discussed in UE feature list email thread 

Companies views’ collection for 1st round 
Open issues 
Issue 3-1-1: Applicability of mandatory gap patterns in GP#12-GP#23 
	Company
	Comments

	MTK
	Agree with the Recommended WF and support on Option 1. It is based on current applicability rule for gap patterns

	QC
	Not sure what we are agreeing to here. Are we just saying that the Rel-15 applicability table should not change? If so, then yes we agree. 

	ZTE
	Support recommended WF.
Don’t understand option 2.
To QC: Yes. There should no change to Rel-15 applicability table. To move forward we need this agreement or common understanding which may be more appropriate.

	OPPO
	Support recommended WF.

	Apple
	Recommended WF didn’t reflect the measurement purpose. Same comments as Qualcomm, it’s better to say: applicability of mandatory gap patterns in GP#12-GP#23 shall follow the Rel-15 applicability table in TS38.133.

	Ericsson
	Recommended WF is in line with our understanding. We only need to discuss “NR only” measurement within the context of GP0-11 so GP12-23 should have the same applicability as R15, just that some patterns are mandatory for R16 UE.

	Huawei, HiSilicon
	Agree with the recommended WF. This applicability rule is from R15, and it shall be kept in R16.

	CMCC
	We are OK with Moderator’s recommended WF. 

	Nokia, Nokia Shanghai Bell
	Assuming this just confirms the Rel-15 applicability and nothing else the WF is agreeable. Hence, GP#12 – GP #23 as in Table 9.1.2-1 applies to FR2. 
Just to clarify our view - this does in our view not mean that only these FR2 GPs are possible GP candidate for the new mandatory GPs.

	NTT DOCOMO, INC.
	Agree with the recommended WF.



Issue 3-1-2: How to make decisions on additional mandatory gap patterns if consensus cannot be reached 
	Company
	Comments

	MTK
	Agree with the Recommended WF and support on Option 1.

	QC
	WF goes against RAN4 procedure of consensus driven decision making. If it is majority based decision making then should that apply to all topics rather than just this one. 

	ZTE
	Support recommended WF.
We understand that decision making should be consensus driven. This is not to change anything about that. To avoid some extreme situation and progress the work majority view may be applicable. There were cases in RAN4 that decision were based on majority view. Of course this has to be made by Chairman. If we can agree to make decision for this particular topic based on majority view, which is consensus to some extent, then we may not need ask Chairman to make that difficult decision.

	Ericsson
	We think the question may not be ideally phrased seeing the responses. We should identify the subset of GP for which there is consensus, and we should indicate as an outcome of the email discussion since it is valuable information to understand. If there are still some other GP by the end of the email discussion  which some companies want to mandate and others object to, then formally it needs to be handled by the chairman. Generally it is also useful if companies indicate in email discussions what they could accept, as well as what they would ideally prefer.

	Nokia, Nokia Shanghai Bell
	We assume that the normal 3GPP rules still apply. 



Issue 3-1-3: Mandatory gap patterns for GP#12-GP#23 
	 Company
	Comments

	MTK
	We can support option 1 and option 2, at least GP#16, GP#17, and GP#18 should be included.

	QC 
	Option 5. We would not like to split this into agreeing on some gap patterns this meeting and then some more the next. The entirety of mandatory gap patterns should be treated as package. Ideally speaking we would want the market and deployments to drive which gap patterns should be mandatory rather than mandating through specification. However, in order to make progress we are willing to consider some gap patterns are mandatory. However, we do not want this to end up as a feature creep where more and more gap patterns keep becoming mandatory through specification rather than deployment. 

	ZTE
	Support recommended WF.
Ina addition if a gap pattern is majority view it should be supported.
To QC: The ASN. 1 freeze is Jun. for Rel-16. RAN2 needs to do signaling work in the next meeting. The decision has to be made in this meeting.

	OPPO
	Support option 5. 
And the WF is not clear for us. Would it be more acceptable for people that counting “for/against” applies for option 1 to 6 with all expected gap, other than exactly per Gap? 

	Apple
	Support option 5.

	Ericsson
	The minimum set from our perspective is GP#17 & GP#18. For the remaining patterns under discussion, we see 160ms MGRP (#19)  as slightly more useful than 20ms MGRP(#16). 
 In our understanding there is no impact to RAN2 ASN1. For GP12-23 the capability exists in rel15, and the only difference is that rel16 UEs will be expected to indicate “1” at those positions in the existing bitmap.

	Huawei, HiSilicon
	Agree with the recommended WF.

	Nokia, Nokia Shanghai Bell
	To clarify our view:
We have proposed a number of gap pattern candidates as mandatory GPs based on that these gaps should be possible to use to measure NR cell in both FR1 and FR2. Based on this we have proposed GP#6 – GP#9.
However, it seems that the group is fine defining more mandatory GPs and we do not see a problem with that assuming they can all be used for NR measurements as applicable.
We have earlier proposed defining gaps with shorter GL could be useful which we can also support now. We did propose GP#7 and GP#8 to account for the 2*0.5ms switching time in FR1 which would only leave 2ms actual measurement gap. GP#7 and GP#8 would allow 3ms actual measurement time. For FR2 this would map into supporting GP#17 and GP#18
We can support GP#17 and GP#18 in the recommended WF.

	NTT DOCOMO, INC.
	Support Option 3. We can drop GP#16 but GP#19 is valuable. In general FR2 uses multiple beams and deployed in spots. Therefore L1-RSRP measurement for beam management is more important than L3 measurement. GP#19 can satisfy this demand, i.e. UE can perform L1-RSRP with short period keeping enough L3 measurement opportunity.



Issue 3-2-1: Definition of NR only measurement 
	Company
	Comments

	MTK
	Agree with the Recommended WF and support on Option 1. 
According to the current applicability rules in Table 9.1.2-2 in TS38.133 and Table 8.1.2.1-1 in TS36.133. It exists the cases “LTE serving cells with all NR target measurement objects. Company already provided evaluation results in last meeting to show that introducing NR-only measurement gap can obtain up to 30% throughput improvement. We should not preclude these cases in definition. The potential issues under the scenarios with LTE serving cells can be addressed separately.

	QC
	WE are ok with WF. 

	ZTE
	Support recommended WF.

	OPPO
	Agree with the recommended WF

	Apple
	Fine with WF.

	Ericsson
	Agree with recommended WF

	Huawei, HiSilicon
	Support option 1. The note in recommended WF is not clear. It is like an option between option1 and option 2. However the handling of LTE serving cell shall be clearly specified.

	CMCC
	We are OK with Moderator’s recommended WF. In our view, NR-only measurement means the target measurement objects to be measured within the measurement gap are all NR carriers, no matter there is LTE serving cell or not. 

	Nokia, Nokia Shanghai Bell
	In principle we agree that new GP is only for measuring NR cells/carriers.
However, we have concerns on not considering the serving cell. Not considering the serving cell, can lead to impact on LTE implementation. If we have a per-UE gap capable UE with an LTE serving cell our understanding is that if a new mandatory GP is configured this would impact LTE.
This example is also reflected in the applicability table in our paper in e.g. row 1 and 2.
Hence, the WF is not directly agreeable.

	NTT DOCOMO, INC.
	Agree with the recommended WF.



Issue 3-2-2: UE capability for NR only measurement 
	Company
	Comments

	MTK
	Agree with the Recommended WF and support on Option 1
Option 2 has backward non-compatible issue. 

	QC
	This is more a signaling design issue and as such the domain of RAN2. We can tell them what the UE should be able to indicate but how to design the signaling should be up to RAN2

	ZTE
	Support recommended WF.
Option 2 has backward compatible issue.

	OPPO
	How to design the signalling is up to RAN2

	
	

	Apple 
	Fine with option1 and leave signaling to RAN2

	Ericsson
	Option 2 does not work, because a release 15 UE uses the existing signaling to indicate that it can support NR+EUTRA measurement with a measurement, and a release 15 network interprets the signaling in that way. So if a release 16 UE indicates the mandatory value of ‘1’ for this signaling to a legacy network, it may be configured with E-UTRA measurements which it cannot perform.

Option 1 seems OK initially but we also agree that it is enough to say technically what the R16 capability indicates the UE is able to do, and leave the design details to RAN2.

	Huawei, HiSilicon
	No need to discuss these options. RAN4 shall send LS to RAN2 about the concrete mandatory gap patterns and these are applied in NR only (the definition of NR only shall be described). How to design the singalling is up to RAN2.

	CMCC
	Rel-15 UE capability cannot be reused since it is used to indicate whether LTE+ NR measurement is supported or not. Option 1 is OK.

	Nokia, Nokia Shanghai Bell
	We should indicate to RAN2 which GPs are new mandatory GPs and that they can only be used for NR measurements (and other conditions that might be agreed). We should leave the detailed signaling to RAN2.

	NTT DOCOMO, INC.
	Support recommended WF. We have same understanding with Mediatek and ZTE.



Issue 3-2-3: How to do NR (only) measurements in NR-DC and NR SA operations 
	Company
	Comments

	MTK
	Agree with the Recommended WF and support on Option 1.

	QC
	For NR SA and NR DC, the newly mandated gap patterns should be mandatory for all UE’s. This again seems like a signal design issue which should be left to RAN2

	ZTE
	Support recommended WF.
We don’t think this is RAN2 work. It is RAN4 expertise.

	OPPO
	Agree with the recommended WF and the details of the ignaling is up to RAN2

	Apple
	Fine with WF

	Ericsson
	Support recommended WF. 

	Huawei, HiSilicon
	Agree with “Mandate all UEs to support additional mandatory gap patterns in NR-DC and NR SA operations” in the recommended WF. The signaling of capability is left to RAN2.

	CMCC
	We are OK with Moderator’s recommended WF.

	Nokia, Nokia Shanghai Bell
	This should be a mandatory gap pattern. It is not clear to us why capability signaling is needed. It is anyway something that can be indicated to RAN2 who can do the signaling design.
Hence, we can agree to line 1 in the recommended WF (it is not clear what line 2 means)

	NTT DOCOMO, INC.
	Agree with the recommended WF.


\
Issue 3-2-4: How to do NR (only) measurements in EN-DC and LTE SA operations 
	Company
	Comments

	MTK
	Agree with Option 2a. New UE capability has no impact for UE who does not support NR-only measurement. 

	QC
	Option 5 I don’t get what agreement we are trying to forge in RAN4 on signaling 

	ZTE
	Support recommended WF.
Option 2a is also fine if it is agreeable to other companies.
Option 2b may not be workable for some UE.
Option 3 is preferable however it may not be feasible for some UE per previous discussions.
Option 4 is not in the scope of the WID.
Option 5: RAN4 should decide the functionality of the signaling and then RAN2 can further work on. It’s not possible for RAN2 to decide everything.

	OPPO
	Support recommended WF

	Ericsson
	We agree now to progress with the work that for GP0-11 capability to perform “NR only” measurement that these are not considered for EN-DC or LTE, since it would create a new gap duration to be implemented in the legacy LTE RAT. For UE that supports per FR gaps, and are configured with NR FR2 measurement, these can already measure without gaps in LTE SA, and if they are mandated to support certain gaps in the range 12-23 (eg GP17,18) then those gaps are also mandatory in EN-DC and the existing R15 applicability can be used, however those are, in our understanding not what are meant by “NR(only)” gaps despite that they can only be used as NR(FR2) measurement gaps.

So I believe we support the recommended way forward, however I wanted to provide our view explicitly in case there is some misunderstanding of other options, which became confusing,

	Huawei, HiSilicon
	Option 5.  The signaling design is left to RAN2.
Could companies clarify on option 2a? Does option 2a means that two singling are introduced? If one gap pattern is mandatory, does it need a capability? What is the difference of the first bullet “UE capability” and the second bullet “New UE capability”?


	CMCC
	In our view, for EN-DC and LTE SA, it is common scenario that MO (s) only comprise of NR measurement. In this case, only 6ms MGL can be used is a waste of resource, it is beneficial to use the short MGL introduced in NR from system performance point of view. Depending on UE implementation, some UE may not support the gap pattern with short MGL. But it is not preferred to preclude the UE which is capable of short MGL to perform NR only measurement. In this case, we prefer option 2a.

	Nokia, Nokia Shanghai Bell
	Option 5.
It is not clear what recommended WF means?
RAN4 should decide and GP and applicability and leave the signaling design to RAN2.
There seems to be agreement that the new GPs are for NR measurements only. However, these new GPs can be used both in FR1 and FR2 and it has not been decided to exclude FR1 by RAN4.
It is not decided (but our understanding) that these new GPs should not impact LTE implementation on network side – so far only UE side has been considered. 
As stated in our applicability table we do not see that these new GPs should be mandated to be implemented if they impact LTE – both on UE side and network side.
This can be informed to RAN2. 

	NTT DOCOMO, INC.
	At least for LTE SA case, we can agree with the recommended WF. For EN-DC case, UE who supports per-FR gap can perform NR only measurement in FR2 case without changing LTE RRC signaling and with keeping Rel-15 applicability rule. We can understand Ericsson’s comment but at least this case can realize NR only measurement in EN-DC scenario. This fact should be captured.



Issue 3-2-5: How to do NR only measurements in NE-DC operation 
	Company
	Comments

	MTK
	Agree with Option 1a. New UE capability has no impact for UE who does not support NR-only measurement. 
Besides, Option 1c can’t be used to represent the UE who can do NR-only measurement but can’t do both LTE and NR measurement.

	QC
	Option 5

	ZTE
	Support Option 1a
Option 1b may not be workable for some UE.
Option 1c further limits UE to mandate gap patterns compared to option 1a.
Option 2 is preferable however it may not be feasible for some UE per previous discussions.
Option 3 is not preferable as with option 1a some Ues can support mandatory gap patterns.
Option 4 is not in the scope of the WID.
Option 5: RAN4 should decide the functionality of the signaling and then RAN2 can further work on. It’s not possible for RAN2 to decide everything.

	OPPO
	We can compromise to option 3 with no additional mandatory gaps for NE-DC in Rel-16.

	Ericsson 
	Similar view as for EN-DC. If UE supports and is configured with per FR gaps for FR2 measurement it should also support the mandatory GP12-23 patterns. We are fine not to mandate any GP0-11 “NR only” pattern for FR1 or per UE measurements, since that would require implementation of a new MGL in the legacy LTE implementation.

This corresponds to option 3.

	Huawei, HiSilicon
	Option 5.

	Nokia, Nokia Shanghai Bell
	Our view is that RAN4 should discuss and decide which gap patterns are mandatory and when they are applicable.
We do see the point in option 3 which is also captured in our applicability table – however, there is difference between whether the UE support Per-UE GP or Per-FR GP and whether the GP is configured for FR1 or FR2.
RAN4 need to be quite clear about this such that new GPs do not impact LTE implementation on UE side and network side.
Option 5.

	NTT DOCOMO, INC.
	We have same opinion with Ericsson. Support Option 3.



Issue 3-2-6: Applicability of mandatory gap patterns in GP#2-GP#11 
	Company
	Comments

	MTK
	It seems that this is a duplicated discussion with Issue 3-2-3, Issue 3-2-4, and Issue 3-2-5.
New UE capability and mandatory gap patterns have no impact for UE who does not support NR-only measurement. We don’t see any issue to mandate both UE capable of per-UE gap and UE capable of per-FR gap to support NR-only measurement in LTE SA, EN-DC, NE-DC, NR SA, and NR-DC. 
So we add an option 4 and support option 4. Mandatory gap patterns in GP#2-GP#11 are applicable for LTE SA, EN-DC, NE-DC, NR SA, and NR-DC operation for UE capable of per-UE gap and UE capable of per-FR gap

	QC
	Same as MTK, we need to add another option, so now there are 5.
New mandatory gaps are mandatory for NR measurements in NR SA and NR-DC. In LTE SA , EN-DC, NE-DC these new gap patterns cannot mandatory. These can still be applicable but cannot be made mandatory since that would mean that these gaps would need to be supported by LTE too and we can’t mandate new gaps on LTE via a backdoor on NR. 

	ZTE
	Mandatory gap patterns in GP#2-GP#11 are applicable for NR SA and NR DC for UEs. 
Based on our views for Issue 3-2-4 and Issue 3-2-5, It is applicable to NE-DC for UEs supporting NR only measurements.

	OPPO
	Support option 1 and 5.

	Apple
	Support option 5.

	Ericsson
	We think that this is settled with resolution of previous issues. Recommended WF is OK, and based on our view for the pervious issues, we do not think that LTE-SA, NE-DC or EN-DC “NR only” measurement with GP2-11 can be mandated, since it would create a new GP pattern for the LTE serving cell.

	Huawei, HiSilicon
	Support option 4. 

	CMCC
	Mandatory gap patterns in GP#2-GP#11 are applicable for NR SA, NR DC, LTE SA, EN-DC, NE-DC. To move forward, one possible compromised solution is that: for NR SA and NR DC, additional gap patterns in GP#2-GP#11 are mandatory for all the UE; for LTE SA, EN-DC, NE-DC, if UE is capable of short MGL to perform NR only measurement, for these UE, additional gap patterns in GP#2-GP#11 are mandatory.

	Nokia, Nokia Shanghai Bell
	We can partially support the recommended WF.
We do not see that any new mandatory GPs should be applicable in LTE SA. Additionally, for EN-DC and NE-DC needs more discussion.



Issue 3-2-7: Mandatory gap patterns for GP#2-GP#11 
	Company
	Comments

	MTK
	We can support option 3, at least GP#2, GP#3, GP#7 and GP#8 should be included.

	QC
	Option 5. As mentioned before, we wouldn’t want any more gap patterns mandatory from spec, rather the market should drive this. We are willing to compromise to add two more gap patterns in each FR. 

	ZTE
	Support recommended WF.

	OPPO
	Option 5.  Similar suggestion on the recommended WF, like that for issue 3-1-3.

	Apple
	Support option 5.

	Ericsson
	WF is OK; GP2 and GP3 is the minimum set then for the remaining patterns we see next priority as GP7,GP8, then we see GP9 as more important than GP6

	Huawei, HiSilicon
	Support the recommended WF.

	CMCC
	GP#2, GP #3, GP#11 is our first priority.

	Nokia, Nokia Shanghai Bell
	We can support the recommended WF.
We can also support GP#2 and GP#3 to get progress - but would like to companies to consider the actual measurement time left after RF switching (assumed 0.5ms in each end of the gap). Hence consider if GPs GP#7 and GP#8 would be more useful from measurement time perspective (while of course reducing the saving in MG overhead).



Issue 3-3-1: UE capability of mandatory gap patterns 
	Company
	Comments

	MTK
	Not sure the meaning of option 1. In our understanding, there is a UE capability to report whether UE can support this “NR-only measurement” feature. Besides, the gap patterns also need new UE capability to allow UE to report which gap pattern can be support for “NR-only measurement.” Therefore, we think that both option 1 and option 2 are needed.

	QC
	Option 2. Not sure wheat Option 1 means. 

	ZTE
	Option 1 means in addition to UE capability of NR only measurements an UE capability is needed to indicate if the feature is mandated w/wo capability signalling or optional. 
If agreement to Issue 3-2-2 is option 1, i.e. UE capability of NR only measurement is to indicate if the gap pattern is supported also, then it is not necessary to introduce additional UE capability to indicate if UE supports the feature. If answer to Issue 3-2-2 is option 2 then additional UE capability is needed.
So with option 1 to Issue 3-2-2, then it is feasible that UE capability for NR only measurement is mandatory with capability signalling. In other words the component of the feature is UE capability for NR only measurement and it is mandatory with capability signalling.

	OPPO
	Still need more time to understand UE feature of mandatory gap patterns

	Apple
	Support option 2.

	Ericsson
	We see the difference between option 1 and option 2 as being whether all rel-16 mandatory gap patterns support are bundled into a capability bit (option 1), or there is a separate bit for each “NR only” GP2-GP11 (GP12-23 can be mandated to be supported just by saying that certain bits of the existing capability are expected to be “1” from release 16 onwards. 
We have strong concern on option 3 since it may be that IODT opportunities for the rel-16 gap patterns are not available when other rel16 features are ready, So it is necessary to retain a capability to indicate untested implementation.
At any rate this seems to become RAN2 signalling design, and RAN2 understands IODT risks in general from capability signaling and can also decide on bundling multiple GP support into one capability bit, or having a separate bit for each GP.
We disagree with Mediatek view that “NR only” measurement is a feature itself. Release 15 UEs can already perform NR only measurement. So NR only measurement is a subset of R15 capability, and a UE which indicates it can support GP#X in R15 automatically also supports NR-only GP#X. The point is to simplify the LTE changes in the implementation for R16 devices so that if they did not support GP#X in release 15 it is reasonable to expect mandatory support of GP#X with reduced functionality in R16.
We do think that some UE may also wish to indicate support NR-only measurement on a GP that is not mandatory (eg if we do not require mandatory GP7 but some UE can still support NR-only GP7 operation as an example) but this is a bit beyond the exact scope of the WI.

	Huawei, HiSilicon
	This depends on the conclusion of issue 3-2-2, issue 3-2-3 and issue 3-2-4. 

	Nokia, Nokia Shanghai Bell
	Option 3.
Once RAN4 have more clarity on the GPs and applicability this can be discussed further. However, it is not clear to us exactly why there is a need for capability signaling when this is a mandatory UE feature for all devices.


	NTT DOCOMO, INC.
	Support Option 1. We have same understanding with Ericsson about difference between Option 1 and 2. We are duscussing “additional mandatory MG patterns” so all the additional MG patterns should be mandatory if UE has the capability. Therefore we only need one bit to indicate that UE has capability of the feature.




Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #3-1
Mandatory gap patterns in FR2 (GP#12-GP#23)
	Tentative agreements:
· Applicability of mandatory gap patterns in GP#12-GP#23 shall follow the Rel-15 applicability table in TS38.133
· Mandatory gap patterns in GP#12-GP#23 are applicable to NR SA, NR DC, NE-DC and EN-DC operations for per-FR gap capable UE
· Mandatory gap patterns in GP#12-GP#23 are applicable to NR SA and NR DC operations for per-UE gap only capable UE
· GP#17 and  GP#18 in FR2 are additional mandatory for Rel-16 UE

Recommendations for 2nd round:
FFS if GP#19 in FR2 can be additional mandatory for Rel-16 UE

	Sub-topic #3-2
Mandatory gap patterns in FR1 (GP#2-GP#11)
	Tentative agreements:
· In NR SA and NR-DC operation
· GP2#2 and GP#3 in FR1 are additional mandatory for NR only measurement for Rel-16 UE
· NR-only measurement means the target measurement objects to be measured within the measurement gap are all NR carriers
· UE capability of NR-only measurement is introduced
· Option 1: UE capability of NR-only measurement is to indicate if the gap patterns in GP#2 - GP#11 are supported by the UE and can only be used to do NR only measurement
· Option 2: Leave to RAN2 for signaling design
· All UEs are mandated to support the additional mandatory gap patterns

Candidate options:
· In LTE SA and EN-DC operation
· Option 1 (ZTE, Ericsson, OPPO)
· No further normalization efforts in Rel-16
· Option 2a (Mediatek, CMCC)
· Mandate UEs capable of NR only measurement to support additional mandatory gap patterns
· UE capability for NR only measurement is introduced in LTE RRC
· New UE capability is introduced to indicate if the mandatory gap patterns are actually supported
· UEs that cannot handle any gap pattern other than GP#0 and GP#1 if there are LTE serving cell(s) may indicate this capability
· Option 2b (NTT DOCOMO)
· Mandate UEs capable of per-FR gap to support additional mandatory gap patterns (EN-DC)
· UE capability for NR only measurement is introduced
· The mandatory gap patterns are actually supported for per-FR gap capable UE and not supported for other UEs
· Option 5: (Qualcomm, Huawei, Nokia)
· How to solve the signalling of support of new mandatory GPs is up to RAN2.

It seems companies may not have the common understanding on the issues. In general there are three options for mandating gap patterns in LTE-SA and EN-DC.
Alt1: Do not mandate new gap patterns to all the UEs, i.e. Option 1 which is supported by ZTE, Ericsson and OPPO
Alt2: Mandate new gap patterns to some UEs, i.e. Option 2a supported by Mediatek, CMCC and NTT DOCOMO (Option 2b for EN-DC)
Alt3:  Mandate gap patterns for all the UEs. No company supports.

So questions to supporting companies on option 5: What kind of signaling is expected in RAN2? If Alt1 then no signaling to be designed. If Alt2 then signaling design is needed. We cannot expect RAN2 to make choice between Alt1 and Alt2.

· In NE-DC operation
· Option 1a (Mediatek, ZTE)
· Mandate UEs capable of NR only measurement to support additional mandatory gap patterns
· UE capability for NR only measurement is introduced in NR RRC
· New UE capability is introduced in NR RRC to indicate if the mandatory gap patterns are actually supported 
· UEs that cannot handle any gap pattern other than GP#0 and GP#1 if there are LTE serving cell(s) may indicate this capability
· Option 3 (Ericsson, NTT DOCOMO, OPPO)
· Do not mandate additional gap patterns among GP#2-GP#11 for NE-DC operation in Rel-16
· Option 5: (Qualcomm, Huawei, Nokia)
· How to solve the signalling of support of new mandatory GPs is up to RAN2.

Similar to previous issue, it seems companies may not have the common understanding on the issues. In general there are three options for mandating gap patterns in NE-DC.
Alt1: Do not mandate new gap patterns to all the UEs, i.e. Option 3 which is supported by Ericsson, NTT DOCOMO and OPPO
Alt2: Mandate new gap patterns to some UEs, i.e. Option 1a supported by Mediatek, and ZTE
Alt3: Mandate gap patterns for all the UEs. No company supports.
So again questions to supporting companies on option 5: What kind of signaling is expected in RAN2? If Alt1 then no signaling to be designed. If Alt2 then signaling design is needed. We cannot expect RAN2 to make choice between Alt1 and Alt2.

· FFS if GP#7, GP#8, GP#9 and GP#11 in FR1 can be additional mandatory for NR only measurement for Rel-16 UE in NR SA and NR-DC operation

Recommendations for 2nd round:
Further down-select options in LTE-SA, EN-DC and NE-DC operations.
· Alt1: Do not mandate new gap patterns to all the UEs
· Alt2: Mandate new gap patterns to some UEs (UEs capable of NR-only measurement even if there are LTE serving cell(s))
 
· FFS if GP#7, GP#8, GP#9 and GP#11 in FR1 can be additional mandatory for NR only measurement for Rel-16 UE in NR SA and NR-DC operation
· 

	Sub-topic #3-3
Mandatory with capability signalling
	Candidate options:
· UE capability of mandatory gap patterns
· Option 1 (Ericsson, NTT DOCOMO, ZTE)
· UE feature of mandatory gap patterns are mandatory with capability signalling
· Option 2 (Qualcomm, Apple)
· Any new gap patterns to be made mandatory should be mandatory with capability signalling
· Option 3 (Nokia)
· The new gap patterns to be made mandatory are mandatory without capability signalling
· Option 4 (Meidatek)
· Option 1 + Option 2
· Option 5 (Huawei)
· Depends on the conclusion of issue 3-2-2, issue 3-2-3 and issue 3-2-4

Recommendations for 2nd round:
Further discussion



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

	#1
	LS on mandatory of measurement gap patterns
(revision of R4-2004111)
	ZTE



	#2
	Way forward on R16 NR RRM enhancements – mandatory of gap patterns
	ZTE






Discussion on 2nd round 
· If GP#19 in FR2 can be mandatory for Rel-16 UE
	Company
	Comments

	
	



· Further down-select options in LTE-SA, EN-DC and NE-DC operations.
· Alt1: Do not mandate new gap patterns to all the UEs
· Alt2: Mandate new gap patterns to some UEs (UEs capable of NR-only measurement even if there are LTE serving cell(s))
	 Company
	Comments

	
	



· If GP#7, GP#8, GP#9 and GP#11 in FR1 can be additional mandatory for NR only measurement for Rel-16 UE in NR SA and NR-DC operation
	Company
	Comments

	
	



· UE capability of mandatory gap patterns
· Option 1 (Ericsson, NTT DOCOMO, ZTE)
· UE feature of mandatory gap patterns are mandatory with capability signalling
· Option 2 (Qualcomm, Apple)
· Any new gap patterns to be made mandatory should be mandatory with capability signalling
· Option 3 (Nokia)
· The new gap patterns to be made mandatory are mandatory without capability signalling
· Option 4 (Meidatek)
· Option 1 + Option 2
· Option 5 (Huawei)
· Depends on the conclusion of issue 3-2-2, issue 3-2-3 and issue 3-2-4
	Company
	Comments

	
	




Summary on 2nd round 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  
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