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Introduction
FR2 UL gap is discussed in this email thread.
Agreements in 102-e on UL gap for Tx power management are captured in the way forward R4-2206604.  
Topic #1: UL Gap for BPS: UE RF
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Title
	company
	Proposals / Observations

	R4-2207661
	On RF requirements for UL Gap
	Qualcomm Incorporated
	Proposal 1: For the text for the RF requirements:
UE measured target peak EIRP is larger by 3 dB than the reference peak EIRP. Target peak EIRP is measured when UE is configured for UL Gaps according to indicated gap pattern [IE name for gap pattern]. The reference peak EIRP is measured when UE is not configured for UL Gaps. The measurement procedure and requirements for the target and reference peak EIRP are defined in clause 6.2.1  
Proposal 2: Do not mention P-bit usage in the RF requirements.
Proposal 3: Add a text in to the requirement covering the duty cycle clause:
RMC is chosen such that UL dutycycle is larger than maxUplinkDutyCycle-FR2 or set to 20 % if UE does not declare maxUplinkDutyCycle-FR2.
Proposal 4: Add sentence the following sentence to the OFF power clause to cover the OFF power agreement:
For UE indicating [IE UL Gap], UE will meet OFF power requirement defined in this clause in the UL Gap.

	R4-2207814
	UL gaps for Tx power management RF aspect
	Apple
	Proposal 1: For IBM, the UE capability on whether UL transmission is supported for the constituent band(s) in inter-band UL CA within an UL gap when the UL gap is activated, is per band per band combination.
Proposal 2: Step 3 can be decoupled from the UL gap discussion.  
Proposal 3: Modified step 3 test procedure as: 
Measure the EIRP where the UL duty cycle is configured lower than the maxUplinkDutyCycle-FR2 (or UL duty cycle = [10] % if UE does not report the maxUplinkDutyCycle-FR2) and without the UL gap configured.  P-bit = 0 for UE report the maxUplinkDutyCycle-FR2 or enhanced EIRP2 (should be at least reference EIRP + [1.25] dB) for UE does not report the maxUplinkDutyCycle-FR2.
-  no P-MPR should be applied when the configured UL duty cycle is lower than the UE reported capability maxUplinkDutyCycle-FR2 per Rel-15 agreement. 
-  For UE does not report maxUplinkDutyCycle-FR2, it is still correct UE behaviour to lower the PMPR with reduced uplink duty cycle. 

	R4-2208608
	Discussion on UL gap for Tx power management
	vivo
	Observation 1: Less than 3 dB P-MPR can be applied when P-bit set to 0.
Observation 2: The UE behavior is undefined when actual UL dutycycle lower than the maxUplinkDutyCycle-FR2 or maxUplinkDutyCycle-FR2 is absent. It is not reasonable to verify UE performance under such conditions.
Observation 3: The step-3 is meaningless for verifying the performance gain of UL gap.
Proposal 1: The step-3 does not need to be a part of the test procedure.
Proposal 2: An additional test step to verify that the gain of UL gap comes only from the improvement of P-MPR is not needed.

	R4-2208751
	UE Tx power management test case for MPE compliance
	Ericsson, Sony
	Observation 1: the current regulations on MPE does not even consider body proximity, the MPE is just a radiation intensity measured at a certain distance of the device no matter any other bodies (unlike SAR).
Observation 2: The RMC used for verifying the power class has a 10% UL duty cycle. Hence then the “Ppeak_EIRP is peak EIPR with zero MPR” shall be achieved for the appropriate MCS with 10% UL duty cycle. 
Proposal 1: the step 3 of the proposed test procedure (of the WF in R4-2206604) shall be specified; the Ppeak_EIRP shall be attained a duty cycle lower than [10]% or for a duty cycle lower than the capability maxUplinkDutyCycle-FR2. No P-MPR shall be applied for this case.
Proposal 2: for duty cycles Z < 20% or duty cycles less than or equal to the reported duty-cycle capability maxUplinkDutyCycle-FR2, whichever is the smallest, then delta-EIRP = 0 dB and UL gaps need not be configured.

Observation 3: a large delta-EIRP required for a large duty cycle Z could imply that P-MPR is always set in step 1 of the test procedure no matter if this is required from an MPE perspective. This may require configuration of UL gaps for large Z no matter MPE compliance.

Proposal 3: the following provision is included in the specification of the delta-EIRP: “For duty cycles Z less than or equal to 20% or the reported duty-cycle capability maxUplinkDutyCycle-FR2, whichever is the smallest, then delta-EIRP = 0 dB and the P-bit is set to 0. This also applies in the absence of UL gaps for TX management for all UEs, and when mpe-Reporting-FR2 is not configured for UEs supporting MPE reporting.”


	R4-2208876
	Requirements and test cases of UE FR2 UL Gap for UE Tx power enhancement
	Nokia Denmark
	Proposal 1: Add the following clarification to TS38.101-2 6.2: The measured peak EIRP PUMAX,f,c_GAP_ON shall be measured outside of the UL gap symbol.
Proposal 2: Add the following clarification to TS38.101-2 6.2: The measured peak EIRP PUMAX,f,c_GAP_ON measured during of the UL gap symbol is below TX_OFF power.


	R4-2209425
	R17 FR2 UL gap for power management
	OPPO
	Observation 1:    IBM UE has separate Tx chain and antenna panels for a band combination, thus when UL GAP is configured for a band, the other bands could still be transmission if this band is in another Tx chain.

Proposal 1:         Inform RAN2 that the following per-band per BC capability is also applied to UE which indicate “IBM” or “Both”
· UE capability for inter-band FR2-FR2 CA/DC to indicate if UL transmission is feasible during UL gap when it is configured/activated

Observation 2:    UL GAP gain can be tested via step 1 and 2. The step 3 actually is not verifying the UL GAP gain, more like testing the maxUplinkdutycycle-FR2 UE behavior, i.e. lower duty cycle will get higher Tx power, maybe RAN5 is a better place for this discussion.
Observation 3:    For the UE does not report maxUplinkDutyCycle-FR2, UE behavior is undefined in RAN4, and UE may not monitor the scheduled UL duty cycle. In this case, reduce the UL duty cycle will not generate higher Tx power.

Proposal 2:         Only use step 1 and 2 as the testing of UL GAP gain.




Open issues summary and company views
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Agreements in RAN4#102e regarding the test procedure
On test procedure and methodology:   
Agreement in RAN4#102e: 
Step 1 and 2 below are agreeable. Step 3 is FFS. 
1. Measure the EIRP in a reference case where the UL duty cycle is configured larger than the maxUplinkDutyCycle-FR2 (or UL duty cycle = 20% if UE does not report the maxUplinkDutyCycle-FR2 ) and without the UL gap configured.  reference EIRP (PUMax,f,c_Gap_off) and P-bit = 1

2. Measure the EIRP where the UL duty cycle is configured larger than the maxUplinkDutyCycle-FR2 (or UL duty cycle = 20% if UE does not report the maxUplinkDutyCycle-FR2 ) and with the UL gap configured.  enhanced EIRP1 (PUMax,f,c_Gap_on) should be at least reference EIRP + 3 dB) and P-bit = 0. 
-  as there is no phantom is included in the test, correct UE behaviour is that 
Option1: no P-MPR is applied
Option 2: 0-3dB P-MPR is applied as agreed in previous agreement. 
-  UE in-band Tx power is measured during the gaps and should not be larger than TX_OFF power

FFS: 3. Measure the EIRP where the UL duty cycle is configured lower than the maxUplinkDutyCycle-FR2 (or UL duty cycle = [10] % if UE does not report the maxUplinkDutyCycle-FR2) and without the UL gap configured.  P-bit = 0 for UE report the maxUplinkDutyCycle-FR2 or enhanced EIRP2 (should be at least reference EIRP + [3] dB) for UE does not report the maxUplinkDutyCycle-FR2.
-  no P-MPR should be applied when the configured UL duty cycle is lower than the UE reported capability maxUplinkDutyCycle-FR2 per Rel-15 agreement. 
-  For UE does not report maxUplinkDutyCycle-FR2, it is still correct UE behaviour to lower the PMPR with reduced uplink duty cycle. 


Sub-topic 1-1: On Step 3 in test procedure
Sub-topic description:
Open issues and candidate options before e-meeting:
· Option 1: Step 3 is not needed (vivo, OPPO )
· Option 2: Step 3 is needed (Ericsson, Sony)
· Option 3: Step 3 is OK but it may be decoupled with UL gap discussion. (Apple)
	Company
	Comments

	OPPO
	Option 1. UL GAP gain can be tested via step 1 and 2. The step 3 actually is not verifying the UL GAP gain, more like testing the maxUplinkdutycycle-FR2 UE behavior, i.e. lower duty cycle will get higher Tx power, in our view this is out of scope of this feature. If companies want to check UE behavior of the R15 maxUplinkdutycycle capability and behavior, maybe RAN5 is a better place for this discussion.

	Huawei，Hisilicon
	Option 1 and 3.

	vivo
	We prefer option 1, the setp-3 has no relationship with UL gap performance verification and should not be a part of test procedure. Furthermore, the behavior described in step3 (i.e., the condition that UL dutycycle less than mviaxUplinkDutyCycle-FR2) is actually undefined in current spec, we don’t think it is reasonable to verify performance under such condition.

	Qualcomm
	Step 3 is needed. Dutycycle parameter should be tested too. Dutycycle and MPE UL Gap are related features so we are ok to discuss this part of UL gap objective since original WI that defined the dutycycle capability did not do it. 

	Sony
	Generally speaking, we agree that step 3 is not necessary to be coupled with the UL gap test but is still needed since it is specified since Rel-15 already but without a proper test. The network needs to predict the UE’s PMPR behavior so that it can adjust the UL duty cycle accordingly. 
 On the other hand, since the network needs to ensure that there are different meanings to use in addition to the uplink gap to have more flexibility in terms of scheduling, this feature becomes even more critical for UEs that would request uplink gap to compromise the large PMPR,
With have said above, we can accept both option 2 and option 3.

	Ericsson
	Option 2 or Option 3. The UL gaps should only be applied for large duty cycles (step 1-2). Step 3 would make sure that the UE acts upon a reduction of the UL duty cycle to a level for which P-MPR shall not be applied (the P-bit set to 0 when MPE reporting is not configured). For a duty cycle corresponding to the RMC, P-MPR shall not be applied (also assumed for any duty cycle below the indicated duty-cycle capability if present). The UE behavior w r t P-MPR is not predictable, step 3 is therefore needed.
The above should apply for conformance testing for SA operation and with a single CG (current MPE limits do not depend on proximity of a user so the conformance test would also represent operation under these conditions).

	Nokia
	Option 3, step 3 is ok
Note that currently maxUplinkDutyCycle can only be down to 15%: 
maxUplinkDutyCycle-FR2 ENUMERATED {n15, n20, n25, n30, n40, n50, n60, n70, n80, n90, n100}    
We think that the sentence “-  no P-MPR should be applied when the configured UL duty cycle is lower than the UE reported capability maxUplinkDutyCycle-FR2 per Rel-15 agreement.” is only applicable in case where duty cycle is reduced by 50% and P-MPR was 3 dB. But in other cases, reducing UL duty cycle will only REDUCE P-MPR but NOT REMOVE it.
The sentence may be updated as suggested below:
-  a reduction in P-MPR should be applied when the configured UL duty cycle is lower than the UE reported capability maxUplinkDutyCycle-FR2 per Rel-15 agreement.
P-MPR may still be applied after duty cycle reduction in case e.g. MPE is larger than 3 dB and duty cycle can only be reduced by 50%


	Apple
	Step 3 is not related to the use of BPS or the activation of UL gap. We prefer to decouple it from the UL gap discussion. 
If we decided to specify step 3, we have additional proposal in 1.2.2.



Sub-topic 1-2: On EIRP gain in Step 3, if step 3 is agreed to be introduced
Sub-topic description:
Open issues and candidate options before e-meeting:
· Option 1: A margin due to inaccurate UL duty cycle estimation at UE should be considered. With this, 1.25dB gain can be considered in step 3 providing 20% and 10% UL duty cycle configured in step 2 and 3, respectively. (Apple)
	Company
	Comments

	OPPOXXX
	Not needed. And this will add more complexity to this feature testing.

	vivo
	Not needed.

	Qualcomm
	Step is just testing peak EIRP and the value should be compared to the step 1 and the peak EIRP should be bigger by the amount of dutycycle exceeding the capability assuming steady state. 

	Sony
	We are open to further discussion on this part. The most important thing is to verify the UE behavior rather than the absolute value.
 As an alternative way to verify the behavior of a UE who does not report maxuplinkdutycycle, we also proposed in R4-2208751 that to set the uplink duty cycle to be 10% in RMC which is a percentage that no PMPR (P-bit = 0) should be applied by any UE to our understanding.

	Ericsson
	The EIRP gain can be discussed, it is recognized that the UL duty cycle estimated by the UE may not match that of the RMC used – when the duty cycle is according to the RMC used for power-class testing (10% duty cycle) following a reduction of the duty cycle (step 1) then P-MPR should not be applied with or without UL gaps.
This test would make sure that the P-MPR is reduced or not applied when the UL duty-cycle is decreased and within the UE capability. Most useful in the field. For UEs supporting gaps, this can be verified as part of the UL gap test.

	Apple
	Theoretically when UL duty cycle is halved when part of UL slots is not scheduled with PUSCH, the peak EIRP transmission can improve by 3dB while having no issue meeting the same MPE requirement. However, if we look into UE implementations, things are not so straightforward. For instance, a UE may not know the exact UL duty cycle and must rely on some proprietary estimation/prediction algorithms, one example of which is that UE will predict the UL traffic based on past traffic. Due to the inaccuracy of UL traffic prediction, UE will need margin to adapt the peak EIRP to ensure MPE is always met. Therefore, if step 3 is to be tested, the requirement should consider practical implementation of UL traffic prediction error. As an example, consider a case where UL duty cycle is configured to be 10% during the test and UE estimates it to be 15%. In this case, instead of the theoretical 3dB gain, only 1.25dB gain (10*log10(20/15) = 1.25dB) is observed compared to step 1.  
We are open to consider other alternative ways to verify UE behaviors corresponding to UL traffic. 
Response to Sony and Ericsson comment on 10% duty cycle, in our understanding it is not guaranteed that UE will not need P-MPR if UE does not report maxUplinkDutyCycle-FR2, particularly for the UE with high peak EIRP. 



Sub-topic 1-3: On P-bit indication 
· Proposal: Do not mention P-bit usage in the RF requirements. (Qualcomm)
	Company
	Comments

	XXXOPPO
	Ok with proposal. This is more like UE behavior on the usage of PMPR, but open to hear more views considering this is like a compromise made for only use EIRP measurement metric.

	Huawei，Hisilicon
	The key point of the proposal is P-MPR reporting. There are many triggering conditions on P-MPR reporting, so it is better to clarify whether to mandate P-MPR reporting when UL gap is not configured/activated.

	ZTE
	During the previous three meetings, RAN4 approved the following agreements related with this issue:
	UE will report P-MPRgapon when UL gap is activated 
At most UE should report 0~3dB P-MPR in the PHR
UE supports UL gap shall also support R16 MPE reporting at least when UL gap is activated. 

	When UL gap is not configured/activated, P bit in PHR should be 1 during the UL gap test.
There is no consensus that UE is mandated to report P-MPR when UL gap is not configured/activated.
Note: When UL gap is configured/activated, previous agreement applies, i.e., the reported absolute P-MPR should be 0-3dB. 

	Delta P-MPR should not be tested with the already agreed P bit setting before and after the UL GAP in conformance tests. No need to mandate P-MPR reporting when UL gap is not configured/activated (P bis is 1)


Based on these agreements, it can be shown that: 
· It is not mandatory to report P bit = 1 when UL gap is not configured/activated. 
· UE should report P bit = 0 when UL gap is configured/activated.
We believe the RF requirements should be aligned with these.

	vivo
	Ok with the proposal, but when down-selection between option 1 and 2 is achieved, LS to RAN2 and RAN5 is needed in case the RAN2 spec needs to be revised accordingly.

	Sony
	We would like to ensure that the EIRP gain actually comes from reduced PMPR, and that is the intention to include the P-bit in the test. We don’t see a critical issue here since a UE can pass the UL gap test applies the PMPR before the gap anyway, and its P-bit should be 1 in this case. 
However, if other ways can guarantee this aspect without mentioning P-bit in the core requirement, we are fine to discuss it further.

	Ericsson
	The PHR can be configured during the test and the P-bit can be recorded. The main objective is to make sure P-MPR is reduced when the duty cycle is reduced, or gaps are configured for large duty-cycles.

	Nokia
	P-bit usage indicates whether P-MPR bits are present and is essential to have

	Apple
	The following agreement was captured in agreed WF R4-2202417.
“Agreement: When UL gap is not configured/activated, P bit in PHR should be 1 during the UL gap test.”
The agreement is captured in the endorsed CR (R4-2205613).  
We prefer not to change existing agreement in case we do not have agreement in this meeting and keep the endorsed CR. In case if there is any updated agreement, we will update the endorsed CR (R4-2205613).   




Sub-topic 1-4: On RMC in Step 1 and 2
· Proposal: Add a text in to the requirement covering the duty cycle clause: RMC is chosen such that UL dutycycle is larger than maxUplinkDutyCycle-FR2 or set to 20 % if UE does not declare maxUplinkDutyCycle-FR2. (Qualcomm)
	Company
	Comments

	OPPOXXX
	Ok with proposal but FFS on how to handle 100% capability.
FFS whether current RMCs in RAN4 can cover the maxUplinkDutyCycle-FR2 = 90% case. 
And what if UE report maxUplinkDutyCycle-FR2 = 100% (UE handle MPE via PMPR only and not intend to limit the Tx time but UL GAP still valid to reduce PMPR) in this feature, is this allowed or not? If allowed, then the proposal here might not be suitable.

	Qualcomm
	Agree with Oppo, maxUplinkDutyCycle-FR2 is confusing parameter and how is it handled in testing is unclear. 

	Sony
	This sounds reasonable to us.

	Ericsson
	Agreed, a new RMC with a “sufficiently large” UL duty cycle is needed (could be a fixed RMC).

	Apple
	We can update the endorsed CR (R4-2205613) with RMC as below. 
The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle) and in the test Z is set to 20 when maxUplinkDutyCycle-FR2 is less than 20 or not reported, and should be larger than maxUplinkDutyCycle-FR2 when maxUplinkDutyCycle-FR2 is equal to or greater than 20. The reference measurement channel is specified in Annex A.2.3. 
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For UL RMCs defined below, TDD slot pattern defined in Table A.2.3-1 will be used for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, TDD slot patterns defined for reference sensitivity tests in Table A.3.3.1-1 will be used.
Table A.2.3-1: Additional reference channels parameters for TDD
	Parameter
	Value

	
	SCS 60 kHz (µ=2)
	SCS 120 kHz (µ=3)

	TDD Slot Configuration pattern (Note 1)
	DDDSUUUU
	7DS8U

	Special Slot Configuration (Note 2)
	S=4D+6G+4U
	S=12D+2G

	referenceSubcarrierSpacing
	60 kHz
	120 kHz

	UL-DL configuration
		dl-UL-TransmissionPeriodicity
	2 ms
	2 ms

	
		nrofDownlinkSlots
	3
	7

	
		nrofDownlinkSymbols
	4
	12

	
		nrofUplinkSlot
	4
	8

	
		nrofUplinkSymbols
	4
	0

	Indexes of active UL slots
	mod(slot index, 40) = {36,…,39}
	mod(slot index, 80) = {72,…,79}

	Indexes of active UL slots for UL Gap test
	mod(slot index, 40) = {12,…,15, 36,…,39}
	mod(slot index, 80) = {24,…,31 ,72,…,79}

	Indexes of the UL slots for UL Gap when UL gap pattern configuration 3 (IE name for configurations) is configured
	mod(slot index,40)={7, 28}
	mod(slot index, 80) = {15,56}

	Indexes of the UL slots for UL Gap when UL gap pattern configuration 1 (IE name for configurations) is configured 
	mod(slot index,160)={20, 21, 22,23, 28, 29,30,31}
	mod(slot index, 320) = {8, … ,15}

	NOTE 1:	D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U denotes a slot with all UL symbols. The field is for information.
NOTE 2:	D, G, U denote DL, guard and UL symbols, respectively. The field is for information.






Sub-topic 1-5: On Tx-OFF power requirement
· Option 1:  Add the following clarification to TS38.101-2 6.2: The measured peak EIRP PUMAX,f,c_GAP_ON measured during of the UL gap symbol is below TX_OFF power. (Nokia)
· Option 2: Add sentence the following sentence to the OFF power clause to cover the OFF power agreement: For UE indicating [IE UL Gap], UE will meet OFF power requirement defined in this clause in the UL Gap. (Qualcomm)
	Company
	Comments

	OPPOXXX
	About both Option 1 and 2, this may cause confusion since the requirement should be applied to the current band or channel under testing rather than restrict UE transmission in any bands otherwise how UE can detect human body? Suggest following changes (e.g. based on Option 2):
·      UE will meet OFF power requirement defined in this clause for the band under testing in the UL Gap

	Huawei，Hisilicon
	Support OPPO’s change, because it is necessary to specify the band under testing.

	ZTE
	We understand and agree with OPPO’s motivation. But for the wording “under testing”, which may 
lead to some confusion. So our suggestion is:
           UE will meet OFF power requirement defined in this clause for the band performing self-calibration in the activated UL Gap.


	vivo
	OK with OPPO’s change.

	Qualcomm
	Agree with ZTEs view, core requirement should not say testing. We are ok with the ZTE wording. 

	Sony
	Okay with ZTE and Oppo’s revision.

	Nokia
	Both options are agreeable

	Apple
	Prefer option 2. 
TX_OFF is defined for TRP, not EIRP. This means option 1 is not proper.  
    UE will meet OFF power requirement defined in this clause for the band for which UL transmission is stopped in the activated UL gap.  

	
	



Sub-topic 1-6: On UE capability for IBM
· Agreements in RAN4#102e
· Introduce the UE capability for inter-band UL CA on whether UL transmission in different FR2 within gap is feasible when UL gap is activated.
· For CBM, the capability is per band per band combination
· [For IBM, the capability is per band per band combination.]
· Proposal: For IBM, the capability is per band per band combination. And remove the bracket (Apple, OPPO)
	Company
	Comments

	OPPOXXX
	Ok with proposal. IBM UE has separate Tx chain and antenna panels for a band combination, thus when UL GAP is configured for a band, the other bands could still be transmission if this band is in another Tx chain.

	Ericsson
	May be a clarification question.
Existing CA config supported for FR2 inter-band CA are CA_n257-n259 (26.5 to 29.5MHz, 39.5 to 43.5MHz), CA_n258-n260 (24.25 to 27.5MHz, 37 to 40 MHz), CA_n260-n261 (37 to 40MHz, 27.5 to 28.35MHz). If UE supports 2nd CA configuration, it can support 3rd too. Since their frequency range is overlapping, we think UE may be using same hardware for all CA configs. I am not sure why UE cannot support this feature for all CA configs (at least for rel-17 supported configuration), if it supports for one. Can companies please clarify whether any complexity at UE side?  
From an RF perspective, the UE must presumably meet the total exposure ratio TER (weighted MPE in both bands). This means that MPE compliance in the bands of the UL CA configuration is dependent no matter if the TX chains are independent. We then assume that configuration the gap functionality will only be supported in one of the UL bands -- sufficient since the gaps are only intended for BPS detection?

	Huawei,
Hisilicon
	Ok with proposal.
To Ericsson, “If UE supports 2nd CA configuration, it can support 3rd too.” confuses us, because these is no overlapping frequency.

	vivo
	We understand the intention but taking into account the increase in actual scheduling complexity, we are concerned that UE and the network may not benefit too much from such per band per BC capability, and we are also not sure how the network would take advantage of such a capability, so we prefer per UE for now.

	Nokia
	Ok with proposal

	Apple
	Support the proposal. 
Both CBM and IBM are per BC (band combination) capabilities. Therefore, the only viable option is to specify the UE capability for inter-band UL CA on whether UL transmission in different FR2 bands, during configured UL gap is feasible, when UL gap is activated as per band per band combination. It is not reasonable to specify a capability as per UE based on a per BC capability.  
We also want to respond to Ericsson’s comments. First, like Huawei, we’d like to clarify the statement “If UE supports 2nd CA configuration, it can support 3rd too.” Second, we prefer to specify the capability in a future-proof manner. While currently there are no UL CA band combination with two adjacent bands, say n257 and n258, specified. If there is, when UL gap is activated, both bands may get affected and have to stop UL transmission.  




Sub-topic 1-7: On EIRP gain and configured UL duty cycle Z
· Proposal: For duty cycles Z less than or equal to 20% or the reported duty-cycle capability maxUplinkDutyCycle-FR2, whichever is the smallest, then delta-EIRP = 0 dB and the P-bit is set to 0. This also applies in the absence of UL gaps for TX management for all UEs, and when mpe-Reporting-FR2 is not configured for UEs supporting MPE reporting. (Ericsson)
	Company
	Comments

	OPPOXXX
	A little confusion about this proposal. According to current requirement, Z is set to 20% when UE doesn’t report the maxUplinkDutyCycle-FR2, as defined in 101-2 UE will use other means to solve MPE including PMPR, in this case the P-bit will not be 0.
If understand correctly, this is the proposal for testing UE behavior of Rel-15 maxUplinkDutyCycle-FR2 which is related to Sub topic 1-1. Maybe can discuss further after conclusion there.

	Huawei，Hisilicon
	Just a clarification question: Is the proposal a new step or an alternative to Step 3 in test procedure. 

	vivo
	We can’t support this proposal and also do not understand the intention. In our understanding, P-bit set to 0 does not mean P-MPR = 0 dB and it only means the P-MPR is less than 3 dB (at least for the case of UE support P-MPR reporting), so we can not conclude that delta-EIRP = 0 dB under this condition.

	Qualcomm
	P-bit = 0 when there is no P-MPR. As described in TS 38.321. “whether power backoff is applied due to power management” when “mpe-Reporting-FR2 is not configured”. The less than 3 dB applies with mpe-Reporting-FR2 configured and we agreed we are not using P-MPR reporting.
We support this proposal but is this related to step3?

	Sony
	We support it, and it is related to step 3. 

	Ericsson
	This proposal is related to sub-topic 1-1 (step 3) as well as the UL gap requirement: the latter should not apply for a duty cycle according to the capability or Z < 20%.

	Apple
	We shared the concern from oppo and vivo. 
If UE does not support the capability to report maxUplinkDutyCycle-FR2, it is not straightforward why delta-EIRP = 0 dB and the P-bit is set to 0 when Z is less than or equal to 20%. 
 



Sub-topic 1-8: On the clarification of measured peak EIRP
· Proposal: Add the following clarification to TS38.101-2 6.2: The measured peak EIRP PUMAX,f,c_GAP_ON shall be measured outside of the UL gap symbol. (Nokia)
	Company
	Comments

	XXXQualcomm
	Isn’t this implied? EIRP can be measured only on the symbols with actual grant on them as define in the A.2.3

	Nokia
	This clarification is needed in combination with TX OFF power requirements

	Apple
	We are OK to add this clarification in the CR if there is consensus. The measurement should be based on RMC with PUSCH scheduled. 



CRs/TPs comments collection
	CR/TP number
	Title
	Source
	Comments 
	CRs/TPs Status update recommendation  

	R4-2207706
	draft CR on UL Gap RF requirements
	Qualcomm Incorporated
	OPPO:Company x: The requirements are different from endorsed requirements in last meeting. And 3dB is used here as the metric, however, was rejected in last meeting.
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	
	
	
	Ericsson: we agree that the requirement is subject to capability. This proposed format could also be used as an alternative to a formula. It should be specified that the requirement does not apply for a duty cycle according to the capability if present or Z < 20%.
	

	
	
	
	Apple: we prefer to keep the current structure of the endorsed CR R4-2205613, and update with any new agreements in this meeting. 
	

	R4-2208875
	Draft CR for UL gap for Tx power management RF aspect
	Nokia Denmark
	OPPO: As commented in Sub-topic 1-5, the OFF power requirement should be applied only in the band under testing. This should be clear, suggest to add following yellow highlighted:
“The measured peak EIRP PUMAX,f,c_GAP_ON measured for the band under testing during of the UL gap symbol is below TX_OFF value”
	

	
	
	
	Ericsson: is this a new sub-clause 6.2.5? It should be specified that the requirement does not apply for a duty cycle according to the capability if present or Z < 20%. The P-MPR reporting is subject to support of enhanced MPE reporting. This also assumes that the UE is operated in SA and with one CG only.


	

	
	
	
	Apple: we prefer to keep the current structure of the endorsed CR R4-2205613, and update with any new agreements in this meeting. 
If there is consensus on the issue 1.2.8, we will update the endorsed CR R4-2205613.  
	

	
	
	
	
	




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

	Sub-topic 1-1: On Step 3 in test procedure
Sub-topic #1
	· Option 1: Step 3 is not needed (vivo, OPPO, Huawei )
· Option 2: Step 3 is needed (Ericsson, Sony, Qualcomm)
· Option 3: Step 3 is OK but it may be decoupled with UL gap discussion. (Apple, Huawei, Ericsson, Nokia, Sony)
Tentative agreements:

Candidate options:
Recommendations for 2nd round:Agreement in GTW: Agreement: Step 3 discussion is decoupled with UL gap.
Continue the discussion in the 2nd round

	Sub-topic 1-2: On EIRP gain in Step 3, if step 3 is agreed to be introduced
	· Proposal: revisit this topic once sub-topic 1-1 is concluded.
Postpone the discussion in the 2nd round until sub-topic 1-1 is concluded

	Sub-topic 1-3: On P-bit indication 

	Agreement in GTW: Agreement:
· When UL gap is not configured/activated and PHR is configured during the test, P bit in PHR shall be 1 during the UL gap test.
· No further discussion in the 2nd round

	Sub-topic 1-4: On RMC in Step 1 and 2

	No conclusion in the first round
Proposal to be discussed in the second round:
· Proposal: new RMC can be introduced based on UL gap pattern configuration #1 and 3
· Table A.2.3-1: Additional reference channels parameters for TDD
	Parameter
	Value

	
	SCS 60 kHz (µ=2)
	SCS 120 kHz (µ=3)

	TDD Slot Configuration pattern (Note 1)
	DDDSUUUU
	7DS8U

	Special Slot Configuration (Note 2)
	S=4D+6G+4U
	S=12D+2G

	referenceSubcarrierSpacing
	60 kHz
	120 kHz

	UL-DL configuration
		dl-UL-TransmissionPeriodicity
	2 ms
	2 ms

	
		nrofDownlinkSlots
	3
	7

	
		nrofDownlinkSymbols
	4
	12

	
		nrofUplinkSlot
	4
	8

	
		nrofUplinkSymbols
	4
	0

	Indexes of active UL slots
	mod(slot index, 40) = {36,…,39}
	mod(slot index, 80) = {72,…,79}

	Indexes of active UL slots for UL Gap test
	mod(slot index, 40) = {12,…,15, 36,…,39}
	mod(slot index, 80) = {24,…,31 ,72,…,79}

	Indexes of the UL slots for UL Gap when UL gap pattern configuration 3 (IE name for configurations) is configured
	mod(slot index,40)={7, 28}
	mod(slot index, 80) = {15,56}

	Indexes of the UL slots for UL Gap when UL gap pattern configuration 1 (IE name for configurations) is configured 
	mod(slot index,160)={20, 21, 22,23, 28, 29,30,31}
	mod(slot index, 320) = {8, … ,15}

	NOTE 1:	D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U denotes a slot with all UL symbols. The field is for information.
NOTE 2:	D, G, U denote DL, guard and UL symbols, respectively. The field is for information.




	Sub-topic 1-5: On Tx-OFF power requirement
	Agreement in GTW: Agreement: UE will meet OFF power requirement defined in this clause for the band with activated UL Gap.
No further discussion in the 2nd round

	Sub-topic 1-6: On UE capability for IBM

	· Proposal: For IBM, the capability is per band per band combination. And remove the bracket 
· Yes: (Apple, OPPO, Huawei, Nokia)
· NO and change to per UE based (vivo, )

Proposal to be discussed in the 2nd round: For IBM, the capability is per band per band combination. And remove the bracket

	Sub-topic 1-7: On EIRP gain and configured UL duty cycle Z
	Proposal: For duty cycles Z less than or equal to 20% or the reported duty-cycle capability maxUplinkDutyCycle-FR2, whichever is the smallest, then delta-EIRP = 0 dB and the P-bit is set to 0. This also applies in the absence of UL gaps for TX management for all UEs, and when mpe-Reporting-FR2 is not configured for UEs supporting MPE reporting.
· YES: (Ericsson, Sony, Qualcomm)
· No: OPPO, vivo, apple

Continue the discussion in the 2nd round

	Sub-topic 1-8: On the clarification of measured peak EIRP
	Agreement in GTW: Agreement: Add the following clarification to TS38.101-2 6.2: The measured peak EIRP PUMAX,f,c_GAP_ON shall be measured outside of the UL gap symbol.
No further discussion in the 2nd round

	
	




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	Title
	Source
	Comments 
	CRs/TPs Status update recommendation  

	R4-2207706
	draft CR on UL Gap RF requirements
	Qualcomm Incorporated
	Company x:
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	
	
	
	
	

	
	
	
	
	

	R4-2208875
	Draft CR for UL gap for Tx power management RF aspect
	Nokia Denmark
	
	

	
	
	
	
	



Discussion on 2nd round (if applicable)
Sub-topic 1-1-2r: On how to define Step 3 in test procedure with the assumption that it is decoupled with UL gap
Agreement in RAN4#102e: 
FFS: 3. Measure the EIRP where the UL duty cycle is configured lower than the maxUplinkDutyCycle-FR2 (or UL duty cycle = [10] % if UE does not report the maxUplinkDutyCycle-FR2) and without the UL gap configured.  P-bit = 0 for UE report the maxUplinkDutyCycle-FR2 or enhanced EIRP2 (should be at least reference EIRP + [3] dB) for UE does not report the maxUplinkDutyCycle-FR2.
-  no P-MPR should be applied when the configured UL duty cycle is lower than the UE reported capability maxUplinkDutyCycle-FR2 per Rel-15 agreement. 
-  For UE does not report maxUplinkDutyCycle-FR2, it is still correct UE behaviour to lower the PMPR with reduced uplink duty cycle. 

	Company
	Comments

	
	



Sub-topic 1-4-2r: On RMC in Step 1 and 2
· Proposal: new RMC can be introduced based on UL gap pattern configuration #1 and 3
· Table A.2.3-1: Additional reference channels parameters for TDD
	Parameter
	Value

	
	SCS 60 kHz (µ=2)
	SCS 120 kHz (µ=3)

	TDD Slot Configuration pattern (Note 1)
	DDDSUUUU
	7DS8U

	Special Slot Configuration (Note 2)
	S=4D+6G+4U
	S=12D+2G

	referenceSubcarrierSpacing
	60 kHz
	120 kHz

	UL-DL configuration
		dl-UL-TransmissionPeriodicity
	2 ms
	2 ms

	
		nrofDownlinkSlots
	3
	7

	
		nrofDownlinkSymbols
	4
	12

	
		nrofUplinkSlot
	4
	8

	
		nrofUplinkSymbols
	4
	0

	Indexes of active UL slots
	mod(slot index, 40) = {36,…,39}
	mod(slot index, 80) = {72,…,79}

	Indexes of active UL slots for UL Gap test
	mod(slot index, 40) = {12,…,15, 36,…,39}
	mod(slot index, 80) = {24,…,31 ,72,…,79}

	Indexes of the UL slots for UL Gap when UL gap pattern configuration 3 (IE name for configurations) is configured
	mod(slot index,40)={7, 28}
	mod(slot index, 80) = {15,56}

	Indexes of the UL slots for UL Gap when UL gap pattern configuration 1 (IE name for configurations) is configured 
	mod(slot index,160)={20, 21, 22,23, 28, 29,30,31}
	mod(slot index, 320) = {8, … ,15}

	NOTE 1:	D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U denotes a slot with all UL symbols. The field is for information.
NOTE 2:	D, G, U denote DL, guard and UL symbols, respectively. The field is for information.



	Company
	Comments

	
	



Sub-topic 1-6-2r: On UE capability for IBM
Proposal: For IBM, the capability is per band per band combination. And remove the bracket

	Company
	Comments

	
	



Sub-topic 1-7-2r: On EIRP gain and configured UL duty cycle Z
· Proposal: For duty cycles Z less than or equal to 20% or the reported duty-cycle capability maxUplinkDutyCycle-FR2, whichever is the smallest, then delta-EIRP = 0 dB and the P-bit is set to 0. This also applies in the absence of UL gaps for TX management for all UEs, and when mpe-Reporting-FR2 is not configured for UEs supporting MPE reporting. (Ericsson)
	Company
	Comments

	
	



Topic #2: UL Gap for BPS: RRM
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Title 
	Company
	Proposals / Observations

	R4-2207816
	UL gaps for Tx power management RRM aspect
	Apple
	Observation 1: It is desirable to schedule periodic CQI feedback to avoid colliding with UL gap, and thereby minimize performance impact on BPS sensing, RRM procedure and general link adaptation.  
Proposal 1: No need to prioritize periodic and semi-persistent CSI reporting over UL gap.
Observation 2: For positioning report or positioning SRS transmission, network has the scheduling/configuration flexibility to avoid collision with UL gap.
Proposal 2: No need to prioritize positioning report or positioning SRS transmission over UL gap. 


	R4-2208590
	Discussion on remaining aspects for UL Gaps (RRM)
	Nokia, Nokia Shanghai Bell
	1. No strong need to prioritise CSI report during RRM procedures requiring CSI reports over UL gaps in Rel-17
1. No strong need to prioritise positioning measurement reporting over UL gaps in Rel-17
1. PUSCH carrying measurement report e.g. PHR to indicate MPE event may be prioritized over PUSCH carrying UL traffic user plane.


	R4-2210126
	Discussion on UL gaps prioritization over critical UL signals
	Ericsson
	Proposal 1: When UL gaps are overlapping with CSI report during following procedures, UL gaps are dropped, and CSI reporting is prioritized. 
· SCell activation
· SCell dormancy transition
· TCI state switch (CSI (L1-RSRP) report)
· UL spatial relation switch (CSI (L1-RSRP) report).

Proposal 2: UE to prioritize a periodic and semi-persistent CSI reports during SCell activation and other RRM procedures which require CSI report to finish the procedure.   
Proposal 3: CSI reporting prioritization rule w.r.t UL gap does not apply to aperiodic CSI reports. 
Proposal 4: CSI reporting prioritization for periodic and semi-persistent CSI reporting w.r.t UL gaps applies if these reports are activated at least 5ms before the UL gap.
Proposal 5: When there is a collision between positioning measurement report and UL gap, UE to prioritize positioning measurement report and drop the UL gap occasion.


	R4-2208595
	Discussion on test for UL gaps for Tx power management
	Nokia, Nokia Shanghai Bell
	1. Network can select activation and deactivation of UL gaps based on received UE indications and MPE and PH report from UE.
We also discussed how to design a test case 
Proposal: A test case should consider three phases testing UE reporting when being scheduled UL gaps for power limited UEs under MPE:
1. UE is not power limited, and tester does not schedule UL gaps
2. Tester increases PL and UE become power limited under MPE without UL gaps allocated
3. Tester schedules UL gaps and UL is no longer power limited and no longer under MPE
Other test cases are not precluded.

	R4-2208778
	Discussion on performance requirements of UL gap for Tx power management
	ZTE Corporation
	Proposal 1: For the test of BPS performing, which belongs to conformance test scope. Since NW would not schedule any DL or UL transmission, so we do not need to test the interruption requirement since of UL gap as we do in legacy MG test.
Proposal 2: For the test of BPS performing can be deprioritized by higher priority UL transmission, it should be tested that such higher priority UL transmission signals can be transmitted successfully when the configured in the UL gap occasion.

	R4-2210129
	Scope of the RRM test cases for UL gaps for TX power management
	Ericsson
	Proposal 1: RAN4 to define at least the following test cases for UL gaps for self-calibration and self-monitoring
1. Test case for prioritisation of other signals w.r.t UL gap
2. Test case for Interruption length on serving cell due to UL gaps. 



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Agreements in RAN4#102e
On procedures to be prioritized over UL gap,
·    On top of the agreement to prioritize RACH procedure, further agree to prioritize CG-PUSCH (type 1 and 2) and PUCCH allocations for SR and LRR over UL gap.
·    It is FFS on
· Periodic and semi-persistent CSI report during RRM procedures requiring CSI reports
· Positioning measurement report

Sub-topic 2-1: On the procedures to be prioritized over UL gap
· Option 1: the following procedures are prioritized (Ericsson)
· When UL gaps are overlapping with CSI report during following procedures, UL gaps are dropped, and CSI reporting is prioritized, including SCell activation, SCell dormancy transition, TCI state switch (CSI (L1-RSRP) report) and UL spatial relation switch (CSI (L1-RSRP) report). UE to prioritize a periodic and semi-persistent CSI reports during SCell activation and other RRM procedures which require CSI report to finish the procedure.   CSI reporting prioritization rule w.r.t UL gap does not apply to aperiodic CSI reports. 
· Option 2: No need to prioritize CSI reporting during RRM procedure and positioning measurement report (Nokia, Apple)
	Company
	Comments

	Qualcomm
	In general, if temporary UL gap cancellation (de-prioritization) is a very occasional event and UE can be made aware of the event ahead of time with a enough margin for the processing, we are not much negative to the prioritization rule. Here, the margin that we think is needed for the moment is at least 7-9ms for a UE internal scheduling coordination between different modules, NR transceiver and sensor.
Regarding the cases mentioned in Option 1, technically speaking, the motivation and UE behavior are different from those for the agreed prioritization rule. See the agreement made in the last meeting below:
Agreement:
· On top of the agreement to prioritize RACH procedure, further agree to prioritize CG-PUSCH (type 1 and 2) and PUCCH allocations for SR and LRR over UL gap.

Most of these agreed channels are for the cases where UE needs to resolve radio link issues by transmitting UL as early as possible. And more importantly, one common aspect among them is that it is still up to UE implementation whether to drop UL gap and transmit those UL channels. Although the wording in the agreement is using ‘prioritize’, the original intent of the proposal is whether to skip UL gap and use PRACH/CG-PUSCH/etc is up to UE implementation choice based on the circumstances where the UE is in, which in turn means UE behavior is the same as legacy. We believe this is a common understanding in the group. If not, it should be clarified. On the contrary, Option 1 forces UE to cancel UL gap and transmit CSI report in particular cases. Please see our opinion on Option 1 case by case below:
· SCell activation
· We believe the intent of the proposal is CSI report prioritization only for the very first non-zero CQI upon the SCell activation completion. The minimum delay from SCell activation command to the non-zero CQI report in FR2 is T_HARQ + 3ms + T_CSI_Reporting. In the worst case, UE will be just left with T_CSI_Reporting for inter-module coordination. If T_CSI_Reporting is less than [9ms], it might be challenging for UE to cancel the UL gap. To generalize the condition, for MAC CE based FR2 SCell activation, the prioritization rule can be considered only when the first available CSI report resource for a non-zero CQI is more than [9]ms apart from T_HARQ + 3ms after the MAC CE reception.
· Regarding [9]ms, in general, 5ms would be enough in most cases. 9ms is proposed just to be safe because UE processing power and internal processing priority (e.g. NR transceiver and other peripherals) would depend on many different circumstances, e.g. how many cells are configured/activated, EN-DC vs. NR-DC vs. NR-CA, MG (in R17 there can be more than 2 MGs), etc.
· SCell dormancy transition
· We do not understand what CSI report means during the SCell dormancy transition. It is just one of BWP switching cases for SCell. We believe this is not a relevant scenario.
· TCI state switch (CSI (L1-RSRP) report)
· L1-RSRP report (for known condition determination) is before TCI state switch. As UE cannot predict when TCI state switch will be triggered by gNB, the proposal would force UE to always report L1-RSRP, which we believe is not what Option 1 meant to propose.
· UL spatial relation switch (CSI (L1-RSRP) report)
· Same question/comment as above (TCI state switch)

Although we prefer no further prioritization rule, if our comments/questions are clarified/resolved, we are open to further discussion case by case.

	Ericsson
	Regarding the following agreement mentioned by QC, 
· On top of the agreement to prioritize RACH procedure, further agree to prioritize CG-PUSCH (type 1 and 2) and PUCCH allocations for SR and LRR over UL gap.

I think we have different understanding. Our understanding is when UL gap and above-mentioned UL signals are overlapped in time, above UL signals are prioritized and UL gap is dropped. As suggested by QC, we are fine to clarify if it is not clear to companies.
Clarification on our proposal:
Existing SCell activation requirements are based on SMTC periodicity, and we think are already relaxed. From NW perspective, we do not prefer to further delay the SCell activation procedure when the CSI reporting (end point of SCell activation) overlaps with UL gap. However, we do understand the concern from the UE vendors about UL gap performance (if all the occasions of CSI reporting is prioritized, then there could be more than one CSI reporting instances (non-valid CSI) during SCell activation and it might degrade the UL gap performance). To address the UE vendors concern we update our proposal as below.
· During SCell activation procedure, when the valid CSI report overlaps with UL gap then the UE shall transmit the valid CSI report and drop the UL gap. The valid CSI report is valid L1-RSRP report (for unknown SCell activation. This is essential for obtaining TCI state information) or valid CQI report with non-zero CQI index. 
Further, we do not think SCell activation is a very frequent procedure and comparing to the number of UL gap occasions present in an averaging period (4s) to meet the regulations, few CSI reporting occasions may not cause any performance degradation to the UL gap performance. Whereas non-prioritization will definitely cause SCell activation delay to be extended and which is not desirable from NW point of view.
Similarly for positioning measurement report, if companies see concern on prioritizing all the methods of positioning measurement reports, as a compromise we are fine to prioritize only RSTD based positioning measurement report. This is inline with our initial proposal of prioritizing the positioning measurement report for public safety applications. In our understanding, RSTD based positioning is primarily designed for public safety applications. Though RSTD may also be other applications, their design is primarily targeted for public safety applications. This way impact on UL gap is very minimal.  
To QC:
Thank you, QC, for comments. We are in principle fine with considering margin between UL gap occasion and CSI reporting activation command to allow reasonable delay for coordination between the modules.  Exact value can be discussed further. 
I think other proposals do not include CSI reporting or where the CSI reporting is included are already part of SCell activation procedure and hence we are fine to drop them.
Based on the above response, our updated proposal is:
· During SCell activation procedure, when the valid CSI report overlaps with UL gap then the UE shall transmit the valid CSI report and drop the UL gap. The valid CSI report is valid L1-RSRP report or valid CQI report with non-zero CQI index.
· When the RSTD measurement report overlaps with UL gap then the UE shall transmit RSTD measurement report and drop the UL gap.


	vivo
	Our understanding to previous agreements is that RRM requirements related to the prioritized UL procedures will not be impacted, such as BFR, RACH, etc. even without adding notes like ‘Requirements does not apply if xxx collides with UL gap’. For simplicity, we also prefer to not to add such note for SCell activation/TCI state change, etc. , which means previous RRM requirements still apply when CSI(including L1-RSRP) reporting collides with the UL gap. However, if companies agree option 2, then we are also fine to option 2, i.e. to prioritize UL gaps over CSI reporting and clarify the impacts in RRM specs.
Therefore, even though we have no strong view on this, if no consensus on this issue in this meeting, we are not sure how to proceed with the CRs to RRM spec for UL gaps. Anyway the prioritization rules for UL gaps are different from measurement gaps per agreements last meeting, and therefore the wording for measurement gaps cannot be re-used for UL gaps. We think the impact to RRM requirements need to be clarified in CR, so that the corresponding required UE behavior when collision happens needs to be clear enough.

	Nokia
	Our initial view is that we do not see a strong need for prioritisation (option 2) but we are open to discuss the prioritization if convincing arguments and gain from introducing the prioritization CSI over UL gaps is given. 
We should remember that there are benefits and drawbacks for UE and network for either approach – meaning with prioritization and when not applying prioritization.
For example, the example from Qualcomm seems easy but in fact the network will not know the exact UE conditions when the SCell is activated. Hence, whether the FR2 activation delay is short as in the example or the delay is very long very (extreme case it is almost 500ms) cannot always be known by network.


	Apple
	On the current agreement, 
· On top of the agreement to prioritize RACH procedure, further agree to prioritize CG-PUSCH (type 1 and 2) and PUCCH allocations for SR and LRR over UL gap.
Here is our understanding: 
· Without the prioritization, no transmission is allowed during UL gap.  
· With the prioritization rule, legacy behaviour is maintained. It is UE’s choice to select which slot to transmit where network configure the potential transmission opportunities.  
For unknown FR2 cell, the Tactivation_time can be long since UE needs to acquire frequency/time/beam information of the SCell, particularly if Scell SSB periodicity is long. During the activation time, UE should keep reporting out of range (OOR) CQIs until it reports the valid non-zero CQI. If all OOR CQIs are prioritized over UL gap, severe BPS sensing performance degradation is expected. However, if only the valid CQI is prioritized, then the procedure will be impacted as the OOR CQI is meant to inform the gNB that UE is in the middle of performing Scell activation procedure and the gNB should not send another activation request while receiving OOR CQI reports. 
Therefore, we believe the solution is to use scheduling to avoid such collisions between UL gap and periodic and semi-persistent CSI reporting. Since UL gap does not impact any UL transmission in special slot, the ACK/NACK or CSI transmission can always happen in special slot, or on the UL slots that are not overlapping with UL gap. 
Similarly for positioning. If positioning report and positioning SRS are always prioritized over UL gap, in some cases when positioning report and positioning SRS are overlapping with UL gap, it would result in BPS performance degradation. 
In the emergency scenario, the network can always schedule non-colliding PUSCH or positioning SRS with UL gap, can even de-activate/de-configure UL gap. 



Sub-topic 2-2: On priority between PUSCH carrying PHR and UL traffic
Proposal: PUSCH carrying measurement report e.g. PHR to indicate MPE event may be prioritized over PUSCH carrying UL traffic user plane. (Nokia)

	Company
	Comments

	Qualcomm
	Do not support. 
gNB should schedule PUSCH outside activated UL gap. Not to mention it is too late for RAN2 to further discuss any additional topics and make changes to their spec.

	ZTE
	This proposal is out of the scope of UL gap WI since not matter UL gap is configured or not, PHR to indicate MPE event can be enabled.

	vivo
	No need to prioritize PHR-related PUSCH. Otherwise it is not called UL gaps, but UL duty-cycles.

	Apple
	Not sure whether the proposal here is to increase PHR priority with respect to other MAC CEs. Logical channel prioritization is a RAN2 decision. 


	Nokia
	To further explain the problem, we address:
This is not related to the discussion regarding prioritization of PUCCH/PUSCH and UL gaps. Even if the PUSCH is allocated outside UL gaps the UE prioritizes the UL transmissions according to the defined prioritizations defined in MAC (38.321). The challenge addressed is if UE does not have enough power to successfully transmit PHR. The prioritization may enable power distribution dedicated to MPE report to ensure gNB is able to decode it.
This enables the UE to prioritize the transmissions of control signals (i.e. PUCCH, MAC CE, PUSCH carrying measurement report only) over PUSCH carrying UL traffic user plane. To ensure transmission of the UL PHR when it is for indicating MPE the priority rules for PUSCH may need to be updated in order to ensure PHR is received by network.
Our proposal is to ask RAN2 to update the priorities such that the PHR for MPE (PHR MAC CE) is increased in priority. Our preference would be second priority, but this is for RAN2 to decide.
Currently the priority list in 38.321 is as follows:
Logical channels shall be prioritized in accordance with the following order (highest priority listed first), where PUSH prioritization is to be done by the UE:
- C-RNTI MAC CE or data from UL-CCCH;
- Configured Grant Confirmation MAC CE;
- MAC CE for BSR, with exception of BSR included for padding;
- Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;
- data from any Logical Channel, except data from UL-CCCH;
- MAC CE for Recommended bit rate query;
- MAC CE for BSR included for padding.
TS38.213, section 7.5. specifies that the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order:
-    PRACH transmission on the Pcell
-	PUCCH or PUSCH transmissions with higher priority index according to Clause 9 of 38.213
-	For PUCCH or PUSCH transmissions with same priority index 
-	PUCCH transmission with HARQ-ACK information, and/or SR, and/or LRR, or PUSCH transmission with HARQ-ACK information
-	PUCCH transmission with CSI or PUSCH transmission with CSI
-	PUSCH transmission without HARQ-ACK information or CSI and, for Type-2 random access procedure, PUSCH transmission on the PCell
-	SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell



Sub-topic 2-3: On RRM related test cases
· Proposal 1: A test case should consider three phases testing UE reporting when being scheduled UL gaps for power limited UEs under MPE: (1)UE is not power limited, and tester does not schedule UL gaps; (2)Tester increases PL and UE become power limited under MPE without UL gaps allocated; (3)Tester schedules UL gaps and UL is no longer power limited and no longer under MPE (Nokia)
· Proposal 2: No interruption related test is needed (ZTE)
· Proposal 3: Interruption due to UL gap should be tested (Ericsson)
· Proposal 4: Agreed UL procedure prioritized over UL should be tested. (ZTE)

	Company
	Comments

	Qualcomm
	Proposal 2: Support.
Proposal 3: Okay. It would be only appliable to UEs supporting the capability of FR2 UL transmission on one band while UL gap is configured on the other band.
Proposal 4: We do not think it is necessary. If needed, only PRACH upon Radio Link Issue (e.g. RLF, BF) can be considered.

	Ericsson
	We support proposal 3. 
Other proposals can be further discussed.

	ZTE
	We prefer Option 2 and Option 4.
For Option 2, since NW would not schedule any DL or UL transmission, so we do not need to test the interruption requirement since of UL gap as we do in legacy MG test.
For Option 4, it should be tested that the higher priority UL transmission can be transmitted successfully when they are configured in the UL gap occasion.

	vivo
	Proposal 1: Do not support. For RRM test cases, it is preferred to test RRM impacts. Most of contents are RF aspects.
Proposal 2: Support.
Proposal 3 and 4: Do not see the necessity.  

	Nokia
	Our understanding of proposal 2 is that we do not test UE correct allocation of UL gaps. If ZTE can clarify?
For proposal 3 this seems to address a UE which can transmit in one FR2 band with UL gaps in another FR2 band ‘based on the capability of the UE, UE could take UL gap on one UL band and perform data transmission on another UL band’. But maybe Ericsson can clarify and whether this UE is an IBM UE capable of inter-band CA?
Our understanding is that we at least agreed that UL gap is per FR.
Proposal 4: support.

	Apple
	We would like to clarify whether proposal 1 is a RRM related test. We do not see the corresponding RRM requirement. 
Agree with proposal 2, no interruption test is needed. 
For proposal 4, since the exact transmission slot of RACH, SR or CG-PUSCH are all based on UE decision, we do not see it is testable.   

	ZTE
	To Nokia: 
Let’s further clarify Proposal 2.
In our opinion, for UL GAP in FR2, we need to verify two aspects:
· 1st : An UE capable of UL gap and configured and activated with UL gap can really perform BPS during UL gap for the case of not higher priority UL transmission existing.
· 2nd : An UE capable of UL gap and configured and activated with UL gap would not perform BPS but to transmit higher priority UL transmission, e.g. PRACH, CG-PUSCH and PUCCH for SR and LRR during UL gap.
For the 1st aspect, for the test of BPS performing, which belongs to conformance test scope. Since NW would not schedule any DL or UL transmission during UL gap, so we do not need to test the interruption requirement since of UL gap. Here we only focus on the band performing BPS.
Further more, we noticed that Proposal 3 seems to verify the interruption on another UL band in the band combination, we are open for that.




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

	CR/TP number
	Title
	Source
	Comments 
	CRs/TPs Status update recommendation  

	R4-2207817
	Draft CR for UL gap for Tx power management RRM aspect
	Apple
	Company x:
	noted

	
	
	
	Nokia: pending ongoing discussion. Track changes are not used.
Overlap with 8591 and 0127.
	

	R4-2208591
	CR for UL gaps for Tx power management
	Nokia, Nokia Shanghai Bell
	Nokia: Overlap with 7817 and 0127.
	noted

	
	
	
	Apple: pending ongoing discussion. 
	

	R4-2208787
	LS on priority for PHR including MPE indication
	Nokia Corporation
	
	Revisit after 2nd round

	
	
	
	
	

	R4-2210127
	Draft CR on UL gaps for BPS
	Ericsson
	Nokia: pending ongoing discussion.
Overlap with 7817 and 8591.
	revised

	
	
	
	Apple: pending ongoing discussion. 
	



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

	Sub-topic 2-1: On the procedures to be prioritized over UL gap
Sub-topic#1
	Discussion points: 
· During SCell activation procedure, when the valid CSI report overlaps with UL gap then the UE shall transmit the valid CSI report and drop the UL gap. The valid CSI report is valid L1-RSRP report or valid CQI report with non-zero CQI index.
· When the RSTD measurement report overlaps with UL gap then the UE shall transmit RSTD measurement report and drop the UL gap.

Proposal for the 2nd round discussion
· On top of the agreement to prioritize RACH procedure, CG-PUSCH (type 1 and 2) and PUCCH allocations for SR and LRR over UL gap, further agree to prioritize the valid CSI report during SCell activation procedure, when the valid CSI report overlaps with UL gap. 
· The valid CSI report is valid L1-RSRP report (for unknown SCell activation. This is essential for obtaining TCI state information) or valid CQI report with non-zero CQI index. 
· FFS to prioritize RSTD measurement report over UL gap when they overlap.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic 2-2: On priority between PUSCH carrying PHR and UL traffic

	Proposal: PUSCH carrying measurement report e.g. PHR to indicate MPE event may be prioritized over PUSCH carrying UL traffic user plane. 
YES:(Nokia)
NO: Qualcomm, ZTE, vivo

Continue the discussion in the 2nd round

	
Sub-topic 2-3: On RRM related test cases

	· Proposal 1: A test case should consider three phases testing UE reporting when being scheduled UL gaps for power limited UEs under MPE: (1)UE is not power limited, and tester does not schedule UL gaps; (2)Tester increases PL and UE become power limited under MPE without UL gaps allocated; (3)Tester schedules UL gaps and UL is no longer power limited and no longer under MPE (Nokia)
· Proposal 2: No interruption related test is needed (ZTE, Qualcomm, vivo, apple)
· Proposal 3: Interruption due to UL gap should be tested (Ericsson, Qualcomm with certain cases, )
· Proposal 4: Agreed UL procedure prioritized over UL should be tested. (ZTE, Nokia)

Continue the discussion in the 2nd round




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

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



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub-topic 2-1-2r: On the procedures to be prioritized over UL gap
Proposals:
· On top of the agreement to prioritize RACH procedure, CG-PUSCH (type 1 and 2) and PUCCH allocations for SR and LRR over UL gap, further agree to prioritize the valid CSI report during SCell activation procedure, when the valid CSI report overlaps with UL gap. 
· The valid CSI report is valid L1-RSRP report (for unknown SCell activation. This is essential for obtaining TCI state information) or valid CQI report with non-zero CQI index. 
· FFS to prioritize RSTD measurement report over UL gap when they overlap.

	Company
	Comments

	
	



Sub-topic 2-2-2r: On priority between PUSCH carrying PHR and UL traffic
Proposal: PUSCH carrying measurement report e.g. PHR to indicate MPE event may be prioritized over PUSCH carrying UL traffic user plane. (Nokia)

	Company
	Comments

	
	



Sub-topic 2-3-2r: On RRM related test cases
· Proposal 1: A test case should consider three phases testing UE reporting when being scheduled UL gaps for power limited UEs under MPE: (1)UE is not power limited, and tester does not schedule UL gaps; (2)Tester increases PL and UE become power limited under MPE without UL gaps allocated; (3)Tester schedules UL gaps and UL is no longer power limited and no longer under MPE (Nokia)
· Proposal 2: No interruption related test is needed (ZTE, Qualcomm, vivo, apple)
· Proposal 3: Interruption due to UL gap should be tested (Ericsson, Qualcomm with certain cases, )
· Proposal 4: Agreed UL procedure prioritized over UL should be tested. (ZTE, Nokia)

	Company
	Comments

	
	



Topic #3: UL Gap for Coherent UL MIMO 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2207815
	UL gaps for coherent UL MIMO
	Apple
	Proposal 1: Support per-UE UL gap for UL coherent MIMO calibration capability. 

Proposal 2: Enable UL gap activation by RRC signaling.  
 
Proposal 3: UL gap for UL coherent MIMO transmission is 1 slot right before the scheduled PUSCH after side condition happens.  

Proposal 4: Enable implicit triggering of the UL gap for UL coherent MIMO, by defining K2_min_cal which include the PUSCH preparation time plus the calibration time. 


	R4-2209146
	Discussion on UL coherent MIMO
	Huawei,HiSilicon
	Propose 1:  Agree implicit triggering of the UL gap for UL coherent MIMO, by defining K2min which include the PUSCH preparation time plus the calibration time.
Propose 2:  Define UL gap length indicating the number of consecutive static slots as listed in Table 1 before the scheduled PUSCH after side condition happening.
Proposal 3: Introduce per UE capability on whether UE support capability of performing coherent UL MIMO calibration in UL gap. 


	R4-2209153
	FR2 UL coherent MIMO
	Anritsu Limited
	[bookmark: _Hlk101171719]Observation 1: DMRS REs are enough to estimate MIMO channel.
Observation 2: The linear phase rotation between the DMRS symbol #2 and additional DMRS symbols can be high enough such that techniques as LSE cannot be used to determine slot phase from the DMRS symbols.
Observation 3: The CFO within a slot needs to be corrected to reduce linear phase rotation to a level manageable to such techniques as LSE. As clause 6.4.1. is valid for 1ms, the CFO correction needs to be applied every millisecond i.e. every slot in the case of the 15kHz subcarrier spacing.
Observation 4: Applying a frequency correction at the UE antenna outputs can reduce significantly the frequency error at each antenna and so have the effect of linear phase rotation significantly reduced.
Observation 5: Applying a common frequency correction during a slot for both Ant1 and Ant2 signals at the UE antenna outputs can keep the relative phase rotates at the same rate than the relative frequency error between Ant1 and Ant2, and so not having an impact on their slot relative phase errors.
Observation 6: The common frequency correction could be simply calculated as the average of the signed frequency errors at the two uplink physical antennas.
Observation 7: It is questionable whether the CFO correction on slot-by-slot basis with both its uncertainty and its non-corrected frequency correction portion (due to trade-off to have common frequency correction) may allow the 6.4D.4. requirements to be testable for the upper range of FR2-1 and FR2-2, as the remaining linear phase rotation will still be significant for using such technique as LSE for channel estimation. That should be further studied.
Proposal 1: The channel estimation should be determined based on DRMS REs with the option to use data symbols.
Proposal 2: The TE should perform a CFO correction on a slot-by-slot basis using a common frequency correction at the two uplink physical antennas.
Proposal 3: The common frequency correction should be calculated as the average of the signed frequency errors at the two uplink physical antennas.
Proposal 4: The steps of the measurement method as described in section 2.3. should be documented in Annex G of the 38.101-2.




Open issues summary
Issue 3-1: UL gap triggering
· Enable implicit triggering of the UL gap for UL coherent MIMO, by defining K2_min_cal which include the PUSCH preparation time plus the calibration time. (Apple, Huawei)
	Company
	Comments

	OPPOXXX
	Ok with proposal.

	Huawei,
Hisilicon
	Support.

	Ericsson 
	Not agreed. UL gaps for calibration should not be configured even if implicit. 
UL gaps for calibration coherent MIMO to meet the relative phase and power requirement appear not feasible. Has the impact of these minimum requirements on coherent UL-MIMO been nalyzed? R4-2207815 is proposing a gap length of 1 slot (!) right before PUSCH transmission after "side condition occurs" -- to maintain a 40- degree phase and 4 dB relative power requirement? Apple in R4-2200254 two symbols are not considered long enough for calibration, Huawei in R4-2205006 discusses much longer gap lengths. Calibration should be done autonomously.
It may be more beneficial to make sure ap-SRS can be configure without unnecessary gaps in the special slot.

	Apple
	Support the proposal. 
Implicit triggering has minimum specification impact and implementation impact. As long as K2 include the calibration time, UE will perform UL coherent MIMO calibration when any of the defined events happens.



Issue 3-2: UL configurations
· Proposal: Define UGL (UL gap length) indicating the number of consecutive static slots before the scheduled PUSCH after side condition happening （Huawei）
· Table 1. UL Gap length candidates
	UGL
	SCS of active BWP
	UGL

	
	
	ms
	#slots

	UGL #0
	120kHz
	0.25
	2

	
	60kHz
	0.25
	1



	Company
	Comments

	Huawei,
HisiliconXXX
	Support. In order to reduce the complexity of many gap patterns on the specification and network, we recommend keeping only one UL Gap length as 0.25ms about 1 or 2 slots.

	Ericsson
	Not agreed, see comments to Issue 3-1.

	Apple
	Agree with the proposed gap length. 1 slot is simple for K2 configuration during scheduling and long enough for calibration. 



Issue 3-3: Requirements and side conditions for coherent UL MIMO
· Proposal 1: The channel estimation should be determined based on DMRS REs with the option to use data symbols. (Anritsu)
· Proposal 2: The TE should perform a CFO correction on a slot-by-slot basis using a common frequency correction at the two uplink physical antennas. (Anritsu)
· Proposal 3: The common frequency correction should be calculated as the average of the signed frequency errors at the two uplink physical antennas. (Anritsu)

	Company
	Comments

	XXXRohde & Schwarz
	Thanks to Anritsu for bringing this contribution and trying to clarify the procedure.
Proposal 1: We prefer to use DMRS only, since it has been shown in the dual receiver discussions for FR1 and FR2 that channel estimation on DMRS is sufficient, which has then been agreed as the default method. Also it is stated in the paper as Observation 1 that DMRS symbols are sufficient. Furthermore in our view it is beneficial to have a common implementation to compare measurement results.
Proposal 2 & 3: For FR2, we think it is not possible to do measurements based on the two uplink antennas from the UE, since we do not know the alignment of the device antennas with the TE antennas, so in the normal case, both TE antenna polarizations will always see signals from both UE antennas/polarizations. Since frequency error is measured by layer in FR2 for UL MIMO, we could correct for each layer indepently with its own value. As for FR1 we prefer to not do any combining/averaging of the errors, also the same question as for FR1 remains.
Question: Our assumption would be that the in normal cases the frequency offset on both antennas is the same, in this case the mean would go to 0. What to do then?

	Anritsu
	Thank you to Rohde & Schwarz for your comments. Regarding your question, it is a typo (unfortunately copied and pasted in several documents), the minus sign should be replaced by a plus sign in order to calculate the common frequency correction calculated as the average of the signed frequency errors at the two uplink physical antennas.
About not doing any averaging as commented for FR1, should we not use a common frequency for both Ant1 and Ant2 so that the relative phase rotates at the same rate than the relative frequency error between Ant1 and Ant2, and so the difference of relative phase error can be calculated without error introduced by CFO correction?
Concerning your comments about Proposal 2 & 3, please let me come back with an answer tomorrow after discussing with some colleagues.
· Thanks again to Rohde & Schwarz. It makes more sense as you propose for proposals 2 and 3 to clearly say “layer” instead of “physical antenna”, it is not because the core requirements (difference of phase & power errors) are specified at the physical antennas (as such requirements make sense at a physical point) that we need to ban the word “layer” from UL coherent MIMO clause for items such a frequency error.



Issue 3-4: UE Capability
· Proposal: Introduce per UE capability on whether UE support capability of performing coherent UL MIMO calibration in UL gap.
	Company
	Comments

	OPPOXXX
	Ok with proposal.

	Huawei,
Hisilicon
	Support,
The gain and feasibility have been confirmed in RAN4 #101-e, and the RF requirement for UL coherent MIMO when side condition happens has been defined in RAN4 #101bis-e. Therefore, per UE capability needs to be introduced. When UE reports that it supports the capability, the network provides a large K2 to ensure sufficient calibration time for the UE.

	vivo
	OK with the proposal.

	Ericsson
	Not agreed, see comments to Issue 3-1.

	Apple
	Support it is per UE capability. 



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

	R4-2209145
	Draft CR to 38.101-2 on requirements for coherent UL MIMO
	Huawei,HiSilicon
	Company x:
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	
	
	
	Ericsson: not agreed, see comments to issue 3-1.
	

	
	
	
	
	

	R4-2209154
	Draft CR to add ‘Annex G Difference of relative phase and power errors’ for FR2 UL coherent MIMO
	Anritsu Limited
	Rohde & Schwarz: Should be updated based on the outcome of first round discussisons.
	

	
	
	
	
	



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

	Issue 3-1: UL gap triggering
Sub-topic#1
	· Enable implicit triggering of the UL gap for UL coherent MIMO, by defining K2_min_cal which include the PUSCH preparation time plus the calibration time. 
· YES: (Apple, Huawei, OPPO)
· NO: Ericsson
Tentative agreements:
Continue the discussion the 2nd round with focusing on address Ericsson’s question why it cannot be done autonomously for coherent MIMO. 
Candidate options:
Recommendations for 2nd round:

	Issue 3-2: UL configurations

	· Proposal: Define UGL (UL gap length) indicating the number of consecutive static slots before the scheduled PUSCH after side condition happening 
· Table 1. UL Gap length candidates
	UGL
	SCS of active BWP
	UGL

	
	
	ms
	#slots

	UGL #0
	120kHz
	0.25
	2

	
	60kHz
	0.25
	1


· 
· YES:（Huawei, apple）
· NO: Ericsson

Continue the discussion in the 2nd round. 

	Issue 3-3: Requirements and side conditions for coherent UL MIMO

	· On proposal 1: Anritsu prefers to being based on DMRS with option to use data symbols. R&S believes DMRS along is sufficient.

Proposal in the 2nd round:

· Proposal 1: The channel estimation should be determined based on DMRS REs only.
· On proposal 2 and 3, it is proposed Anritsu and R&S can work together to revise the wording. 



	Issue 3-4: UE Capability

	· Proposal: Introduce per UE capability on whether UE support capability of performing coherent UL MIMO calibration in UL gap.
· YES: OPPO, Huawei, vivo, apple
· NO: Ericsson

Continue the discussion in the 2nd round




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

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



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Issue 3-1-2r: UL gap triggering
· Enable implicit triggering of the UL gap for UL coherent MIMO, by defining K2_min_cal which include the PUSCH preparation time plus the calibration time. (Apple, Huawei)
Moderator comments: The discussion should also focus on addressing Ericsson’s question why it cannot be done autonomously for coherent MIMO.
	Company
	Comments

	
	



Issue 3-2-2r: UL configurations
· Proposal: Define UGL (UL gap length) indicating the number of consecutive static slots before the scheduled PUSCH after side condition happening 
· Table 1. UL Gap length candidates
	UGL
	SCS of active BWP
	UGL

	
	
	ms
	#slots

	UGL #0
	120kHz
	0.25
	2

	
	60kHz
	0.25
	1




	Company
	Comments

	
	



Issue 3-3-2r: Requirements and side conditions for coherent UL MIMO
· Proposal 1: The channel estimation should be determined based on DMRS REs only.
· Proposal 2: The TE should perform a CFO correction on a slot-by-slot basis using a common frequency correction at the two uplink physical antennas. (Anritsu)
· Proposal 3: The common frequency correction should be calculated as the average of the signed frequency errors at the two uplink physical antennas. (Anritsu)

Moderator comments: Please Anritsu and R&S work together on the revised wording of proposal 2 and 3. 
	Company
	Comments

	
	




Issue 3-4-2r: UE Capability
· Proposal: Introduce per UE capability on whether UE support capability of performing coherent UL MIMO calibration in UL gap.
· YES: OPPO, Huawei, vivo, apple
· NO: Ericsson



	Company
	Comments

	
	




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

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




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

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



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on UL gap for FR2n …
	YYYApple
	

	LS on …UL gap for FR2
	ZZZApple
	To: RAN_X2; Cc: RAN_Y1

	Draft CR on RF related UL gap for FR2 (38.101-2)
	Apple
	Capture RF related agreements  on top of the endorsed CR R4-2206513




Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2207817R4-210xxxx
	Draft CR for UL gap for Tx power management RRM aspectCR on …
	AppleXXX
	Agreeable, Revised, Merged, Postponed, Not Pursuednoted
	

	R4-2208591
	CR for UL gaps for Tx power management
	Nokia, Nokia Shanghai Bell
	merged
	

	R4-2208787
	LS on priority for PHR including MPE indication
	Nokia Corporation
	Return to after 2nd round
	

	R4-2210127
	Draft CR on UL gaps for BPS
	Ericsson
	Revised 
	Capture RRM related agreements on top of the endorsed CR R4-2206511


	R4-2207706
	draft CR on UL Gap RF requirements
	Qualcomm Incorporated
	merged
	

	R4-2208875
	Draft CR for UL gap for Tx power management RF aspect
	Nokia Denmark
	merged
	

	R4-2209145
	Draft CR to 38.101-2 on requirements for coherent UL MIMO
	Huawei,HiSilicon
	Return to after 2nd round
	

	R4-2209154
	Draft CR to add ‘Annex G Difference of relative phase and power errors’ for FR2 UL coherent MIMO
	Anritsu Limited
	revised
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Qualcomm
	CH Park (Topic#2, RRM related)
	chparkqc@qti.qualcomm.com

	OPPO
	Jinqiang Xing 
	xingjinqiang@oppo.com

	Nokia
	Lars Dalsgaard
	lars.dalsgaard@nokia.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
