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Introduction
There were some discussions on demodulation requirements for power saving in RAN4#94-ebis meeting. It was agreed not to introduce demodulation performance due to cross slot scheduling. However, the following 2 items are still open 
· PDCCH performance due to introduction of PDCCH-WUS signal
· Applicability of 4Rx demodulation performance for UE supporting max MIMO layer adaption
This paper presents a summary on companies’ proposals on the 2 remaining issues.
Topic #1: Title
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006199
	Apple
	Proposal 1: to add a note somewhere in R16 demod requirement table (e.g. table 5.1.1.2-1 in TS38.101-4) to state that “maxMIMO-Layer-r16 is absent in IE PDSCH-Config for the active BWP that UE is operating on” to avoid the potential ambiguity”.
Proposal 2: with proposal 1, no need to introduce a test case to ensure that the performance loss of UE is acceptable under fallback mode

	R4-2006200
	Apple
	Corresponding CR.

	R4-2006245
	CATT
	Proposal 1: The configurations in table 1 will be used for PDCCH DCI format 2_6 performance test.
Proposal 2: The test requirement should be joint performance of DCI format 2_6 PDCCH detection and normal PDCCH detection.
Proposal 3: This test requirement can be average probability of a missed downlink scheduling grant (Pm-dsg) of normal PDCCH multiply by x. where, x is the average probability of correct detection of DCI format 2_6 PDCCH.

	R4-2006246
	CATT
	Observation 1: It is necessary to clarify that the 4Rx performance test is only applicable when maxMIMO-Layers-r16 is absent or maxMIMO-Layers-r16 = 4 in IE PDSCH-Config.
Proposal: It is proposed to adopt Option 2: Set the maxMIMO-Layer = 4 in the all related test cases applied for 4Rx-mandated bands.

	R4-2006811
	CMCC
	Proposal 1: Define a joint test case for PDCCH-WUS in DRX OFF and PDCCH in DRX ON. 
Proposal 2: Set the max_MIMO_layer_num =4 in the all related test cases applied for 4Rx-mandated bands.

	R4-2006813
	MediaTek inc.
	Observation 1: If UE is configured not to wake up by RRC and when it does not detect DCI format 2_6, it may cause performance loss  
Proposal 1: The test case of PDCCH-WUS is conducted based on the following setups: 
1) Configure UE not to wake up when missing DCI format 2_6 in DRX-OFF period 
2) Transmit PDCCH-WUS in DRX-OFF period and PDCCH in DRX-ON period 
3) Verify that Pm-dsg of PDCCH-WUS enabled UE meets the performance requirement

	R4-2007229
	Huawei, HiSilicon
	Observation 1: There is no difference except payload size between DCI format 2_6 and other DCI formats
Observation 2: Rel-15 PDCCH demodulation test is sufficient and no need to define new requirements just for new DCI format 2_6.
Proposal 1: No need to define new requirement for PDCCH-WUS.
Proposal 2: Add a clarification note in TS 38.101-4 as following for MIMO layer adaptation:
Note: ‘maxMIMO-Layers-r16’ is not configured in IE PDSCH-Config during the performance requirements testing for UE supporting Release 16 per BWP MIMO layer adaptation.

	R4-2007270
	vivo
	Proposal 1 For the case that ps-Wakeup is not configured, which is a default case, joint test case is needed to guarantee PDCCH-WUS detection performance.
Observation 1: In current 38.101-4, there is no explicit requirement defined when a 4-RX capable UE is configured with max DL MIMO layer = 2.
Proposal 2: Add a note to clarify that 4Rx PDSCH requirements are applicable when maxMIMO-Layers-r16 in PDSCH-config is not present or set to 4. And no new test case is defined for fall back mode.
Compromised proposal 2a: Adopt the text proposal, i.e. add some notes to clarify that 4Rx PDSCH requirements are applicable when maxMIMO-Layers-r16 in PDSCH-config is not present or set to 4, and 2Rx PDSCH requirements are also applicable when max_DL_MIMO_layer is set to 2 for 4Rx-capable UEs. 

	R4-2007381
	Ericsson
	Observation 1: maxMIMO-Layers-r16 IE in PDSCH-Config overrides (Rel-15) maxMIMO-Layers in PDSCH-ServingCellConfig, if present. 
Observation 2: TS38.101-4 does not specify (Rel-15) maxMIMO-Layers, and it is up to RAN5 conformance test specification or test equipment.  
Proposal 1: RAN4 does not need to specify maxMIMO-Layers-r16 parameters in TS38.101-4 as (Rel-15) maxMIMO-Layers is not specified in TS38.101-4. If RAN4 will specify maxMIMO-Layers-r16, (Rel-15) maxMIMO-Layers should be also specified. 
Proposal 2: No additional requirements are necessary for 4Rx UE with maxMIMO-layers-r16=2.

	R4-2007494
	Qualcomm
	Observation 1: RAN1/2 already made it clear that number of Rx to use is up to UE implementation.
• RAN4 needs to prevent UE from failing the test due to implementing power saving feature by not configuring max_MIMO_layer_num = 2 for 4Rx test, but RAN4 also doesn’t have to assume all UE has the same implementation when max_MIMO_layer_num = 2 is configured.
Observation 2: UE may advertise 4Rx in some bands where the support of 4Rx is not mandated. In these bands, the corresponding 4Rx test cases will be applicable.
Observation 3: 38.331 uses the maxMIMO-Layers IE under PDSCH-Config IE to refer to max_MIMO_layer_num.
Proposal 1: Set the maxMIMO-Layers IE under PDSCH-Config IE equal to 4 in all 4Rx applicable test cases.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1	Whether to introduce joint test for PDCCH-WUS during DRX OFF and PDCCH during DRX ON for power saving UE?
Sub-topic description:
In Rel-16 UE power saving WI, DCCH-WUS in DRX OFF state was designed to indicate whether there is follow-up PDCCH in DRX-ON period. In addition RRC parameter “PSWakeUpOrNot” is introduced for power saving.
If UE detects DCI format 2_6, no matter what the configuration of RRC parameter “PSWakeUpOrNot” is, it will follow the value of “Wake-up indication” to wake up or sleep in the next occurrence of drx_OnDuration. If UE does not detect DCI format 2_6, the ehaviour of UE depends on the RRC parameter “PSWakeUpOrNot”. For the case that higher layer does configure UE to wake up, UE will wake up in DRX-ON period even if UE misses DCI format 2_6 and there is no performance loss but power saving efficiency may be degraded. While if “PSWakeUpOrNot” is configured as “UE not wakeup” or there is no higher layer configuration, UE does not wake up in DRX-ON period when it does not detect DCI format 2_6. It will miss the DCI indicated in DRX-ON period and cause performance loss if “Wake-up indication = 1”. The misdetection of DCI format 2_6 will result in data loss, increased latency and waste of both PDSCH and PDCCH resources. 
Open issues and candidate options before e-meeting: 
· Need to discuss whether to introduce a joint test case for PDCCH-WUS in DRX OFF and PDCCH in DRX ON.
· If the group decides to introduce such test case, what is the test configuration? 
Issue 1-1: TBA
· Proposals:
· Option 1: To define a joint test case for PDCCH-WUS in DRX OFF and PDCCH in DRX ON. (CATT, CMCC, MediaTek, vivo)
· Exact test configuration can be discussed later on if we choose this option.
· Option 2: No new requirements are needed. (Huawei)
· Recommended WF
· To be determined based on the discussion. 

Sub-topic 1-2 Applicability of 4Rx demodulation performance for Ues with max MIMO layer adaption
Sub-topic description:
In Rel-15, for the 4Rx mandated bands, UE needs to meet the 4Rx requirements when PDSCH is scheduled. And the applicability is that if UE supports only 4Rx or both 4Rx and 2Rx, only 4Rx requirements are tested. It means that for UE capable of 4Rx, 2Rx requirements do not need to be tested.
With the introduction on max MIMO layer adaption in Rel-16 UE power saving WI, UE can turn off or deactivate the other Rx antennas if network configures UE to adjust max_MIMO_layer_num to 2. 
The applicability of 4Rx demodulation needs to be clarified for a UE supporting MIMO layer adaption.
Open issues and candidate options before e-meeting:
· Whether max_MIMO_layer_num needs to be addressed in the test configuration?
· Whether additional requirements for 4Rx UE with maxMIMO-layers-r16=2 is needed?
Issue 1-2: TBA
· Proposals
The following Proposals were presented by companies in this meeting.
· Proposal 1a: Set the max_MIMO_layer_num =4 in the all related test cases applied for 4Rx-mandated bands. (CMCC, vivo, CATT)
· No additional requirements for 4Rx UE with maxMIMO-layers-r16=2.
· Proposal 1b: Set the maxMIMO-Layers IE under PDSCH-Config IE equal to 4 in all 4Rx applicable test cases. (Qualcomm)
· No additional requirements for 4Rx UE with maxMIMO-layers-r16=2.
· Proposal 2a: Add a note in TS 38.101-4 to clarify that “maxMIMO-Layer-r16 is absent in IE PDSCH-Config for the active BWP that UE is operating on.”. (Apple, vivo)
· No additional requirements for 4Rx UE with maxMIMO-layers-r16=2.
· Proposal 2b: Add a note in TS 38.101-4 to clarify that ‘maxMIMO-Layers-r16’ is not configured in IE PDSCH-Config “Note: ‘maxMIMO-Layers-r16’ is not configured in IE PDSCH-Config during the performance requirements testing for UE supporting Release 16 per BWP MIMO layer adaptation.”. (Huawei)
· Proposal 3: Not configure maxMIMO-Layers-r16 as well as maxMIMO-Layers. Alternatively, configure both maxMIMO-Layers=4 and maxMIMO-Layers-r16=4 for all 4Rx applicable test cases. (Ericsson)
· No additional requirements for 4Rx UE with maxMIMO-layers-r16=2.
· Recommended WF
· To be determined based on the discussion. 

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

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

	CMCC
	Issue 1-1: Support option 1
Issue 1-2: 
In our opinion, all the proposals do not make much difference. Configure max_MIMO_layer_num/ maxMIMO-Layer-r16=4 and not configure maxMIMO-Layer-r16 makes no difference on UE behaviour, just different ways to clarify in the spec. 
Originally, we propose to set max_MIMO_layer_num =4 in the all related test cases applied for 4Rx mandated bands (proposal 1a). We are also OK with proposal 3: either not configure  max_MIMO_layer_num/ maxMIMO-Layer-r16 or configure max_MIMO_layer_num/ maxMIMO-Layer-r16=4.


	Vivo
	Sub topic 1-1: Whether to introduce joint test for PDCCH-WUS during DRX OFF and PDCCH during DRX ON for power saving UE?
We support option 1. 
Firstly the assumed algorithm for PDCCH-WUS (i.e. DCP) decoding should be different from normal PDCCH in DRX-ON, since UE may need to check the channel condition first based on  RS that provides the TCI-state of the corresponding CORESET, so that it can ensure itself that no wake-up is missed. This this not beam failure recovery since the hypothetical PDCCH BLER is not specified and should be based on UE implementation. Since the algorithm is different we think it is more appropriate to specify test case for this.
Secondly requirement for PDCCH-WUS can be different from normal PDCCH.

Sub topic 1-2: Applicability of 4Rx demodulation performance for Ues with max MIMO layer adaptation. 
We see several issues need to be discussed before agree on the detailed CR:
1) Whether the clarification should only contain the case “max_MIMO_layer_num is not configured”, or also the case “max_MIMO_layer_num is set to 4”?
In our view, both case need to be contained in the clarification. If only “max_MIMO_layer_num is not configured” is contained, there is no place in the spec to explicitly clarify what the behavior should be for “max_MIMO_layer_num is not set to 4”, and it is still ambiguous, at least from RAN4 spec POV.
2) Whether the clarification should also be applied to 4Rx PDSCH demod requirement only, or applied to all 4Rx demod requirements?
In our view, there are 3 options: a) Applied to 4Rx PDSCH requirement only. B) Applied to 4Rx PDSCH and 4Rx PDCCH requirement. C) Applied to all 4Rx demod requirement. In our view we are fine to both option a) and b), and in option c) PBCH requirement does not need additional note.
3) Whether “max_MIMO_layer_num” should only refer to “maxMIMO-Layers-r16” under PDSCH-config or also refers to “maxMIMO-Layers” under “PDSCH-ServingCellConfig”? 
In our view, both “maxMIMO-Layers-r16” and “maxMIMO-Layers” should be referred, so that the spec is complete. If “maxMIMO-Layers-r16” is not configured but “maxMIMO-Layers” is set to some value less than 4, 4Rx requirement is also not applicable. This is not discussed in R15 context, but in R16 power saving this should also be clarified.
Regarding to whether 38.101-4 R15 need clarification, we think it is not within power saving WI scope and should be discussed in the maintenance of R15.
4) Whether the wording should be “set xxx to” or “Applicable only when xxx is set to”?
In our view, RAN4 spec should be self-contained and should not need interpretation based on RAN5 specs. Considering MIMO layer adaptation is an important feature in R16 UE power saving, it is better to clarified the feasible cases where requirement can apply but what is tested or what is not tested is up to RAN5 decision. We see some other features which have RAN4 requirements but no RAN5 test cases are defined.
Therefore, from RAN4 spec perspective, the wording is better to be “Applicable only when xxx is set to 4 or is not configured.”



	Ericsson
	Issue 1-2: 
It seems the concerns for companies proposing to configure maxMIMO-Layer-r16=4 for 4Rx UE is TE may configure maxMIMO-Layer-r16 < 4. But it could happen for Rel-15 maxMIMO-Layer since the latest Rel-15 TS38.101-4 spec does not configure maxMIMO-Layer. 
This is the reason, in our proposal 3, our preference is not to configure maxMIMO-Layer-r16 since maxMIMO-Layer is not configured for Rel-15 tests. If companies want to make sure maxMIMO-Layer-r16>=4, we are open but we need to configure both maxMIMO-Layer/maxMIMO-Layer-r16 for consistency. So our preference is:
1. Not configure maxMIMO-Layer/ maxMIMO-Layer-r16 (Rel-15 approach)
2. Otherwise, configure both maxMIMO-Layer and maxMIMO-Layer-r16 for all 4Rx UE applicable test cases.

	Apple
	Sub topic 1-2: according to the comments in last meeting, we propose option 2a this meeting since we think it would have the minimum impact on the current demod spec and also it could avoid the ambiguity by making new R16 signaling absent.


	Huawei
	Issue 1-1
We prefer Option 2, i.e. No new requirements are needed.
Whether to define new demodulation performance for a core requirement depends on new baseband processing algorithm to be used or not, and it is not determined by different test procedure. A feasible test procedure is designed for agreed performance requirements, we should not reverse the process, i.e. create a new test procedure is just used to define a requirements. From the perspective of demodulation, there is no any change of demodulation algorithm to decode DCI format 2_6 compared to decode other DCI formats except the different payload size. Therefore, demodulation performance of DCI format 2_6 can be ensured from baseband processing by Rel-15 PDCCH demodulation test.
@vivo, we do not think it is a new UE behaviour to track the TCI state for detection of WUS-PDCCH, UE also have to check the TCI state by using the TRS or SSB for correct channel estimation or Doppler tracking even for NR Rel-15 with DRX configured.
Issue 1-2
We prefer Option 2b. 
To test the 4Rx related performance requirements, either in LTE or NR, there is no per cell maxMIMO-Layers configuration in IE PDSCH-ServingCellConfig in both RAN4/RAN5 specification, it does not impact the real testing at all for 4Rx related performance requirements, because 4Rx demodulation performance requirements are specified with clear conditions, including propagation condition like 1x4 or 2x4, the clear statement of rank configuration and assumption of 4Rx receiver. We do not think that it is necessary to configure the “maxMIMO-Layers-r16=4” for the existing performance requirements.
To move forward and as a compromise, we are ok to add a clarification note in specification, the clarification shall not affect the existing 2Rx and 4Rx demodulation requirements. Just wording difference between Option 2a and Option 2b, for the specific wording, we can further discuss. But for the place to capture the note, we do not think it should be placed on the 4Rx related requirements in the test applicability table, because the note is only used to clarify no maxMIMO-Layers-r16 is not configured, it is a general rule for all performance requirements.

	Qualcomm
	Issue 1-1: Prefer Option 1.
Issue 1-2: Ok to either set maxMIMO-Layers-r16 = 4 for all 4Rx applicable tests or not configure maxMIMO-Layers-r16.

	MediaTek
	Issue 1-1: Prefer Option 1.
Issue 1-2: We are OK with Option 3: either not to configure max_MIMO_layer_num/ maxMIMO-Layer-r16 or to configure max_MIMO_layer_num/maxMIMO-Layer-r16=4.

	CATT

	Issue 1-1: 
Option 1
As explained in several companies’ inputs that miss detection of PDCCH-WUS may have a impact on the PDCCH performance in DRX-ON. The operating SNR point might be different for PDCCH-WUS and normal PDCCH. It is necessary to ensure the PDCCH-WUS performance so that the PDCCH performance in DRX-ON is not impacted due to misdetection of PDCCH-WUS. I don’t agree with the Huawei statement that the motivation of such test is not explained and we are reversing the discussion process. In order not to have too many test, maybe we can consider to limit the number of test cases for this feature as minimum as possible. Otherwise, the PDCCH-WUS in DRX-OFF and UE behaviour is not tested and guaranteed. 

Issue 1-2: 
We are fine to either set maxMIMO-Layers-r16 = 4 for all 4Rx applicable tests or not configure maxMIMO-Layers-r16. If we finally agree not to configure it, we slightly prefer proposal 2b. But exact wording can be discussed further in the second round.

	Nokia
	Issue 1-1: 
· We have the existing PDCCH/PDSCH performance requirements and they also apply here. We don’t see need for making a special test case for one particular DCI format. If a new test case is defined, no relaxations compared to the existing requirements should be allowed.
Issue 1-2:
· Whether max_MIMO_layer_num needs to be addressed in the test configuration?:  The test configuration should be such that UE power saving configuration does not affect the test i.e. make the UE to fail the test. One approach could be “the Rel-15 approach” proposed by Ericsson, also other approaches are ok.
Whether additional requirements for 4Rx UE with maxMIMO-layers-r16=2 is needed?_ No additional requirements are needed.

	Intel
	Issue 1-1:
Prefer Option 2. Based on our understanding, the demodulation processing is same as for normal PDCCH requirements and the only difference is consecutive demodulation of two PDCCH with different DCI content. Also, we would like to not that usually all demodulation requirements are executed in CONNECTED mode. Based on our understanding the purpose of this test is to verify that UE wakes up in certain time during the test and makes PDCCH demodulation. We think that probably definition of this test case can be discussed in the RRM room, rather than Demod room.
Issue 1-2: 
We prefer not to configure maxMIMO-Layer-r16 because such approach simplifies test description and highlight assumptions which were considered for Rel-15 requirements definition. Options 2a or 2b are fine for us. Slightly prefer wording from option 2b.


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

	R4-2006200
	CATT: it is proposed to revise the wording according to the conclusion for sub topic 1-2.

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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.
We have discussed the 2 sub topics in the first round. 
Sub Topic 1-1: Whether to introduce joint test for PDCCH-WUS during DRX OFF and PDCCH during DRX ON for power saving UE?
In Rel-16 UE power saving WI, DCCH-WUS in DRX OFF state was designed to indicate whether there is follow-up PDCCH in DRX-ON period. In addition RRC parameter “PSWakeUpOrNot” is introduced for power saving.
If UE detects DCI format 2_6, no matter what the configuration of RRC parameter “PSWakeUpOrNot” is, it will follow the value of “Wake-up indication” to wake up or sleep in the next occurrence of drx_OnDuration. If UE does not detect DCI format 2_6, the ehaviour of UE depends on the RRC parameter “PSWakeUpOrNot”. For the case that higher layer does configure UE to wake up, UE will wake up in DRX-ON period even if UE misses DCI format 2_6 and there is no performance loss but power saving efficiency may be degraded. While if “PSWakeUpOrNot” is configured as “UE not wakeup” or there is no higher layer configuration, UE does not wake up in DRX-ON period when it does not detect DCI format 2_6. It will miss the DCI indicated in DRX-ON period and cause performance loss if “Wake-up indication = 1”. The misdetection of DCI format 2_6 will result in data loss, increased latency and waste of both PDSCH and PDCCH resources. 
It should also be noted that the PDCCH-WUS misdetection performance target should be below 10^-3 in order not to degrade PDCCH/PDSCH performance in DRX on. This should be verified since the normal PDCCH performance target is 10^-.
Companies have well showed their views. 2 options are still on table, and the preference from the companies are summarized as below
· Option 1: To define a joint test case for PDCCH-WUS in DRX OFF and PDCCH in DRX ON. 
· CMCC, vivo, MediaTek, Qualcomm,  CATT,
· Option 2: No new requirements are needed.
· Huawei, Intel, Nokia
We need to have a decision on this issue so that we can have enough time for simulation parameter discussion and simulation alignment.
Sub Topic 1-2: Applicability of 4Rx demodulation performance for Ues with max MIMO layer adaption.
We have discussed the following proposals 
· Proposal 1a: Set the max_MIMO_layer_num =4 in the all related test cases applied for 4Rx-mandated bands.
· No additional requirements for 4Rx UE with maxMIMO-layers-r16=2.
· Proposal 1b: Set the maxMIMO-Layers IE under PDSCH-Config IE equal to 4 in all 4Rx applicable test cases.
· No additional requirements for 4Rx UE with maxMIMO-layers-r16=2.
· Proposal 2a: Add a note in TS 38.101-4 to clarify that “maxMIMO-Layer-r16 is absent in IE PDSCH-Config for the active BWP that UE is operating on.”.
· No additional requirements for 4Rx UE with maxMIMO-layers-r16=2.
· Proposal 2b: Add a note in TS 38.101-4 to clarify that ‘maxMIMO-Layers-r16’ is not configured in IE PDSCH-Config “Note: ‘maxMIMO-Layers-r16’ is not configured in IE PDSCH-Config during the performance requirements testing for UE supporting Release 16 per BWP MIMO layer adaptation.”. 
· Proposal 3: Not configure maxMIMO-Layers-r16 as well as maxMIMO-Layers. Alternatively, configure both maxMIMO-Layers=4 and maxMIMO-Layers-r16=4 for all 4Rx applicable test cases. 
· No additional requirements for 4Rx UE with maxMIMO-layers-r16=2.
According to the discussion, some companies prefer Proposal 2b and some other companies are Ok with proposal 3. 
It is propose to use proposal 2b to clarify the applicability of 4Rx demodulation performance for UE with MIMO layer adaption. 
No additional requirements will be defined for 4Rx UE with maxMIMO-lyaers-r16=2.

	
	Status summary 

	Sub-topic#1-1
	Tentative agreements:
None
Candidate options:
· Option 1: To define a joint test case for PDCCH-WUS in DRX OFF and PDCCH in DRX ON. 
· CMCC, vivo, MediaTek, Qualcomm,  CATT,
· Option 2: No new requirements are needed.
· Huawei, Intel, Nokia
Recommendations for 2nd round:
It is proposed to discuss and make a decision on sub topic 1-1. 
It is proposed to discuss the simulation assumption for PDCCH-WUS performance test if we can move forward with Option 1. 

	Sub-topic#1-2
	Tentative agreements:
Adopt proposal 2b to clarify the applicability of 4Rx demodulation performance for UE with MIMO layer adaption. (Exact wording for the note is FFS)
No additional requirements will be defined for 4Rx UE with maxMIMO-lyaers-r16=2.
Candidate options:
Recommendations for 2nd round:
Confirm the tentative agreement.
Review the CR on applicability of 4Rx demodulation performance for UE with MIMO layer adaption.



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

	#1
	WF on power saving demodulation
	CATT

	#2
	Simulation assumption for PDCCH-WUS test 
	MediaTek



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

	R4-2006200
	To be revised.  
Note1: It should be a draft CR for endorsement.
Note2: Revision should consider the wording according to the conclusion for sub topic 1-2.



Discussion on 2nd round (if applicable)
Open issue summary
Companies are encouraged to further share the views on sub topic 1-1 and confirm the recommanded agreement for sub topic 1-2.
Sub Topic 1-1: Whether to introduce joint test for PDCCH-WUS during DRX OFF and PDCCH during DRX ON for power saving UE?
Companies have well showed the views for several rounds since RAN4#94ebis meeting. The intention of this test case was that misdetection of PDCCH-WUS should be verified at 10^-3 target and the PDCCH/PDSCH peroformance shall not be degarded due to wrong UE behavior due to misdetection of PDCCH-WUS. 
We would like to check companies views on the following questions in the second round.
Question 1-1-1: Do we need to guarantee PDCCH-WUS performance at 10^-3 during DRX-OFF state? 
Question 1-1-2: If the answer to Q1-1-1 is yes, can we agree to define a joint test case for PDCCH-WUS in DRX OFF and PDCCH in DRX ON? 
· There is no corresponding ACK/NACK for PDCCH-WUS which makes it not possible to directly test PDCCH-WUS performance. So we may need a joint test by checking the PDCCH performance in DRX ON to indirectly check the demodulation performance of PDCCH-WUS.
Question 1-1-3: If the answer to Q1-1-1 is no, how to ensure that PDCCH/PDSCH performance is not degraded by wrong UE behavior due to misdetection of PDCCH-WUS?

Sub Topic 1-2: Applicability of 4Rx demodulation performance for Ues with max MIMO layer adaption.
According to the first round discussion, the recommended WF is proposal 2b. Please indicate whether you are ok or not.
· Proposal 2b: Add a note in TS 38.101-4 to clarify that ‘maxMIMO-Layers-r16’ is not configured in IE PDSCH-Config “Note: ‘maxMIMO-Layers-r16’ is not configured in IE PDSCH-Config during the performance requirements testing for UE supporting Release 16 per BWP MIMO layer adaptation.”. 
Companies views’ collection for 2nd round 
	Company
	Comments

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

	Huawei
	Sub Topic 1-1: Whether to introduce joint test for PDCCH-WUS during DRX OFF and PDCCH during DRX ON for power saving UE?
[bookmark: OLE_LINK21][bookmark: OLE_LINK20]10^-3 BLER for WUS-PDCCH was raised during RAN1 discussion, but actually no specific enhanced physical features were introduced to ensure it, under such condition it is contradiction and balance between performance and power saving based on RAN1 design:
[CATT]: Similar to 10^-2 BLER target for PDCCH in DRX on, 10^-3 is an important assumption for RAN1 design. What we need to ensure in RAN4 is that the target is satisfied and there is no performance degradation for PDCCH/PDSCH due to misdetection of PDCCH-WUS. 
-----------------------------------
-  If we wants to ensure the power saving, we may need to sacrifice with the cost of performance at cost, it is corresponding to scenario: higher layer signaling configures UE to sleep by default, if UE misses the WUS-PDCCH to indicate it to wake-up, the following normal PDCCH will be lost, RAN1 argued this scenario, it is companies’ understanding that the performance degradation due to the loss of normal PDCCH is acceptable compared to the power saving brought to UE.
- If we wants to ensure the performance requirements, we may need to sacrifice with the cost of power saving, it is corresponding to scenario: higher layer signaling configures UE to wake-up by default, if UE misses the WUS-PDCCH to indicate it to sleep or wake-up, UE will behave as usually, the performance can be guaranteed without power saving.
[CATT]: UE vendor could consider a good tradeoff between the above mentioned power saving aspects and performance aspects in their implementation. It is an implementation issue. But we should design proper test case to ensure the UE behave correctly under some condition. For UE supporting power saving feature, PDCCH-WUS is a new signal with new performance metric and demodulated under DRX OFF state. We need to ensure that the UE has performance as expected and behave correctly when missed PDCCH-WUS but it indicates the UE to wake up and the RRC signaling is not configured.
------------------------------------
Overall, the performance requirements of WUS-PDCCH can be ensured by network configurations, we prefer not to define a joint test case for PDCCH-WUS in DRX OFF and PDCCH in DRX ON.
Firstly, for the Rel-15 PDCCH cases given certain payload size, aggregation level, targeting SNR and other parameter, the performance of 10^-2 BELR can be ensured. The proper implementation has been verified. From the perspective of demodulation, there is no any change of demodulation algorithm to decode DCI format 2_6 compared to decode other DCI formats.
[CATT]: Maybe no new algorithm is needed, which we agree. But the performance metric and correct UE behaviour needs to be ensured. 
-------------------------------------
Secondly, 1% BLER for PDCCH-WUS in DRX OFF and 1% BLER for PDCCH in DRX ON lead to 1.99% total BLER. 0.1% BLER for PDCCH-WUS in DRX OFF and 1% BLER for PDCCH in DRX ON lead to 1.099% total BLER. As per our evaluation results, for a certain test setup, less than 0.5dB difference can be observed when such two BLER is used as test metric. We don’t see obvious SNR difference between such two BLER test metric. If a UE implementation can ensure 0.1% BLER for PDCCH-WUS in DRX OFF, it may also pass the joint case.
[CATT]: This is true for a good UE. The test case is to ensure UEs behave like this and the performance is as expected.
-------------------------------------
Thirdly, if UE declares to support power-saving feature but do not implement it, UE always wake up just like Rel-15 UE, the joint case has no way to check it out.
[CATT]: The test is to test a UE performance is not degraded by wrong UE behavior or bad misdetection performance for UE declared to support this feature. It is not the scope to declare the UE with false declaration.
-------------------------------------
As above, the performance of 10^-3 BLER cannot be ensured by the joint cases.
Sub Topic 1-2: Applicability of 4Rx demodulation performance for Ues with max MIMO layer adaption.
We are OK with the proposal 2b. But as Ericsson point out, it is clearer to discuss this topic based on the revised CR from Apple, besides the wording, it is also related to where to capture the note in the specification.

	Ericsson
	Sub topic 1-2:
Comment for revised R4-20xxxxx draft CR on max MIMO layer assumption in TS38.101-4.
Generally fine with adding note in Table 5.1.1.2-1, but we propose to set Note 1 and Note 2 as follows, 
	Note 1:	Requirements for PBCH with 4Rx is up to UE declaration
Note 2: 	‘maxMIMO-Layers-r16’ is not configured in IE PDSCH-Config during the performance requirements testing for UE supporting Release 16 per-BWP MIMO layer adaptation.




	Intel
	Sub-topic 1-1:
If the test purpose is to verify that WUS-PDCCH can be decoded with 10^-3 BLER then we think that probably joint test (WUS-PDCCH + Normal PDCCH) is not required and introduction of one Normal PDCCH test with BLER 10^-3 can be sufficient to meet the test purpose. Based on our initial calculation and current RAN5 procedure, joint testing time can be rather high (around 22 hrs in case of 80 ms DRX period). Therefore, single Normal PDCCH test is more preferable in this sense. 
Same time, if the test purpose is to verify that UE correctly reads DCI in WUS-PDCCH and wakes up in certain time then we think that 10^-3 BLER of WUS-PDCCH is not required to meet such test purpose and such test can be discuss in the RRM room.
[CATT]: New performance metric is one of the purposes. Another purpose is to ensure the UE behavior in DRX-OFF state. But I agree that test time may be an issue deserving further consideration. Do you mean to test the UE behavior by a RRM test? Could you share some idea on what kind of RRM test can satisfy such purpose?
--------------------------------
In summary, first, we suggest to clearly identify the test purpose and, then, further discuss how we can handle this feature from RAN4 point of view.

---------------------------------------
Update 03/06:
@QC: Based on our understanding, Normal PDCCH and PDSCH should be configured with BLER much lower than 10^-3 to avoid impact of WUS-PDCCH BLER and to proper verify WUS-PDCCH performance. Based on 38.141-4, the minimum test time for PDCCH requirements with BLER 10^-2 is from 20 to 100 seconds depending on conditions. These values are derived under assumptions that PDCCH is transmitted in each slot for FDD. Same time, one PDCCH will be transmitted within 80 ms for verification of WUS-PDCCH performance. If we consider lower BLER for this test (i.e. 10^-3) and take into account specific PDCCH scheduling, then we can get approximate test time from 4.4 to 22.2 hrs.
[CATT]: Maybe we don’t need to lower the PDCCH/PDSCH demodulation performance metric. What we need to ensure is PDCCH performance in DRX-ON is not degraded unreasonably. We share similar view as QC that we can choose proper testing conditions by simulations, e.g. PDCCH-WUS and PDCCH can be set under different performance metric. 
@CATT: Based on our understanding, the verification that UE switches from OFF to ON state in DRX is not the scope of demod requirements. The RRM test design can be similar to that is described in your paper R4-2006245, but without targeting BLER 10^-3 for WUS-PDCCH to reduce test time.
[CATT]: Our proposal is a demodulation test. I could not understand how it can be done by a RRM test. In 36.101, there are also some demodulation tests which are done with DRX setting.
---------------------------------------

Sub-topic 1-2:
We support proposal from Ericsson. Also, we suggest to update reference in the table:
	UE supports only 4RX or both 2RX and 4RX
	PDSCH
	All tests in Clause 5.2.3

	
	PDCCH
	All tests in Clause 5.3.3

	
	PBCH
	All tests in Clause 5.4.2 or 5.4.3 (Note 1)




	vivo
	Sub Topic 1-1: Whether to introduce joint test for PDCCH-WUS during DRX OFF and PDCCH during DRX ON for power saving UE?
Question 1-1-1: Do we need to guarantee PDCCH-WUS performance at 10^-3 during DRX-OFF state?
In our view we have similar understanding as Huawei on this issue. RAN1 did not introduce any enhancement for the PDCCH-WUS i.e. DCP to guarantee 10^-3 miss-detection rate. 
Question 1-1-3: If the answer to Q1-1-1 is no, how to ensure that PDCCH/PDSCH performance is not degraded by wrong UE behavior due to misdetection of PDCCH-WUS?
If UE is not required to perform RLM or BFR in DRX inactive time the same as inferred from R15 RRM requirements, UE may not be able to guarantee the required side condition for PDCCH detection and therefore it may not be able to guarantee its performance for PDCCH-WUS detection. If such issue is not dealt in RRM session, then UE demod algorithm may need to consider this behavior. Anyway the final
Since this is related to performance part we are fine to further discuss the needed test case either in RRM session or demod session.
Sub Topic 1-2: Applicability of 4Rx demodulation performance for UEs with max MIMO layer adaption.
We provide our further modification as below. We tried to contain all the possible cases that the requirement can apply.
As we commented in the first round, it is better that RAN4 can specify the range of the applicable cases and whether a detailed test case is defined or not is up to RAN5. 
Regarding to the reference in the table, we provide our understanding is open to discuss. Reason for this is given in our first round comment.
	UE supports only 4RX or both 2RX and 4RX
	PDSCH
	All tests in Clause 5.2.3 (Note 1)

	
	PDCCH
	All tests in Clause 5.3.3 (Note 1)

	
	PBCH
	All tests in Clause 5.4.2 or 5.4.3 (Note 2)

	Note 1:   Applicable only when maxMIMO-Layers-r16 in PDSCH-config and maxMIMO-Layers in PDSCH-ServingCellConfig are both not present or both set to 4, or when either one is set to 4 and the other one is not present.
Note 2:	Requirements for PBCH with 4Rx is up to UE declaration




	CATT
	Sub Topic 1-1: Whether to introduce joint test for PDCCH-WUS during DRX OFF and PDCCH during DRX ON for power saving UE?
PDCCH-WUS is a completely new signal with new performance metric and demodulated in DRX-OFF state. Its performance has implications with the following PDCCH/PDSCH performance in DRX-ON and UE behavior. We still think a test case is necessary to ensure the UE supporting this feature has good performance as expected.
Sub Topic 1-2: Applicability of 4Rx demodulation performance for Ues with max MIMO layer adaption.
Support Option 2b. And we can discuss under CR R4-2008804.

	Qualcomm
	Sub Topic 1-1: 
Question 1-1-1: In principle, we are ok since that will result in minimal degradation in regular PDCCH performance.We will have to run simulations to figure out proper simulation assumptions where it may be possible to support 1e-3 BLER for WUS along with 1% BLER on regular PDCCH at the same SNR. 
@Intel: We are not sure how Intel got the test time as 22hrs, but the test metric will be PDCCH BLER, which will be 1.099% under such assumption. So, test time should only be based on 100,000 PDCCH samples. Also, demod performance under DRX vs non-DRX may be different due to warm up of loops. So, it is not possible to test this under regular PDCCH test with different BLER metric.
Question 1-1-2: Yes
Sub Topic 1-2: Ok with proposal. Same comment as Ericsson on Notes.

	MediaTek
	Sub Topic 1-1: Whether to introduce joint test for PDCCH-WUS during DRX OFF and PDCCH during DRX ON for power saving UE?
We prefer to have joint test case for PDCCH-WUS during DRX OFF and PDCCH during DRX ON. Firstly, as mentioned in our contribution, the PDCCH decoding behaviour of UE supporting power saving in Rel-16 is quite different from UE in Rel-15. UE supporting power saving needs to decode PDCCH-WUS in DRX OFF period. Secondly, as discussed in RAN1, the assumption for miss detection probability for PDCCH-WUS is 0.1% which is far below 1% used for all PDCCH test cases in TS38.101-4. If it is agreed to define test case, we think that the test case should be designed as no performance degradation or slight performance degradation compared to the current test cases in TS38.101-4. To obtain the proper aggregation level and DCI payload size for PDCCH-WUS in test case, we agree with Qualcomm that we can run simulations to figure out proper simulation assumptions. 

Sub Topic 1-2: Applicability of 4Rx demodulation performance for Ues with max MIMO layer adaption.
OK with proposal. 

	CMCC
	Sub Topic 1-1: Whether to introduce joint test for PDCCH-WUS during DRX OFF and PDCCH during DRX ON for power saving UE?
We support to define the joint test case. As discussed also by other companies, the detection probability for PDCCH-WUS is 0.1% in RAN1 assumption. It is important to ensure the performance to ensure that the PDCCH-WUS detection will not degrade the performance. 
Sub Topic 1-2: Applicability of 4Rx demodulation performance for Ues with max MIMO layer adaption.
In principle OK with the proposal. CR needs further check.

	
	

	
	


 

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
Companies further showed views in the second round during E-mail discussion as well as in the GTW session on Wednesday evening. The conclusion has been capture in the WF R4-2008802.
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2008802
	To be agreed

	R4-2008803
	[bookmark: _GoBack]To be noted

	R4-2008804
	To be agreed



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

	R4-20xxxxx
	Company A
	Proposal 1:
Observation 1:



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: TBA
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 2-2
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2: TBA
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA

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

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


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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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:



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

	#1
	
	





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

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



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”






