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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
In this email thread, the following agenda items are discussed.
7.37 Additional NR bands for UL-MIMO
7.38 DL interruption for band combo dynamic Tx Switching
7.39 Simultaneous Rx/Tx band combination
10.7 Additional LTE bands for UE Cat M1/2, NB1/2
10.9 R17 Additional enhancements for NB-IoT and LTE-MTC
Topic #1: Additional NR bands for UL-MIMO
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117308
	Verizon, Qualcomm
	This contribution provides our request to the RAN4 Rel-17 basket work item [1] to support NR band n77/n78 UL MIMO for PC1.5 HPUE.

	R4-2119530
	Huawei, HiSilicon
	To introduce PC2 UL MIMO for n40.

	R4-2119531
	Huawei, HiSilicon
	Add UL MIMO for band n24 and n99 PC3.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Open issues and candidate options before e-meeting:
Issue 1-1: Add band n77/n78 PC1.5 for UL MIMO
Issue 1-2: WID revision
Companies views’ collection for 1st round 
Open issues 
Issue 1-1: Add band n77/n78 PC1.5 for UL MIMO
· Proposals
· Option 1: Endorse the request
· Option 2: Others (please specify)
· Recommended WF
· Discuss the above options. If option 1 is agreed, prepare the corresponding (draft) CR.
	Company
	Comments

	AT&T
	Option 1.

	Skyworks
	PC1.5 always had the intention to support UL MIMO. For MPR it would be sufficient that the 2Tx CP-OFDM values are pointed to.

	
	

	
	



Issue 1-2: WID Revision
Add UL MIMO for band n24 and n99 PC3 as in R4-2119531.
· Proposals
· Option 1: Endorse the revision
· Option 2: Others (please specify)
· Recommended WF
· TBA 
	Company
	Comments

	
	

	
	

	
	

	
	



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

	R4-2119530
Introduce UL MIMO configurations for band n40
	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 

	Topic# 1
	The request in R4-2117308 can be endorsed, the revised WID of R4-2119531 can be endorsed and the draft CR of R4-2119530 can be endorsed.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
    The topic is closed.



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)

	Company
	Comments

	
	

	
	

	
	



Summary for 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”.
	


Topic #2: Downlink interruption for band combinations to conduct dynamic Tx Switching
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118322
	China Telecom
	Draft CR to 38.101-1 Correction on the DL interruption clarification table




Companies views’ collection for 1st round 
CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2118322
	Apple: CR updates DL interruption as shown in the image below (highlighted Line)
[image: ]
The highlighted combination seems to have a typo and should be CA_n8-n41-79. Would it be possible to correct the typo with this CR? Is the change to ‘No’ still intended for CA_n8-n41-79?
To our understanding if a higher order combination has ‘No’ for DL interruption then all lower order combinations should as well. This is not true for CA_n8-n39-n41 as ‘No’ is not specified for CA_n8-n39. Please consider explicitly naming the lower order combinations for CA_n8-n39-n41 instead of general ‘No’.Company A

	
	Company B

	
	



Summary for 1st 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
	CRs/TPs Status update recommendation  

	R4-2118322XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”to be revised, “to be revised”



Discussion on 2nd round (if applicable)
	CR/TP number
	Comments collection

	
	



Summary for 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”.
	



Topic #3: Simultaneous Rx/Tx band combination
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117665
	SoftBank Corp.
	Observation: Some band combinations have already specified as the simultaneous Rx/Tx capability is mandatory support. The maximum MSD value in those band combinations is 29.8(2 antenna ports) / 32.5(4 antenna ports) dBm. 
Proposal: The threshold should be higher than 29.8(2 antenna ports) / 32.5(4 antenna ports) dBm.

	R4-2118881
	OPPO
	Observation 1:    RAN4 has used the 2nd and 3rd order IMD interference as the criteria for single UL transmission which is 14dB MSD.
Proposal 1:         14dB MSD is taken as the criteria for optional simultaneous RxTx capability.
Proposal 2:         NW controlled approached can be further considered if single MSD criteria is difficult to be aligned.


	R4-2119215
	ShenZhen Zhongxing Shitong
	Observation 1:  For a FDD-TDD inter-band NR CA band combination, inter-band NR CA operation can not workable if simultaneous Rx/Tx operation is not supported.
Observation 2:  Due to actual MSD can be 20 dB or more better than the MSD in the specs, actual MSD could be smaller than the threshold in case of the MSD defined in the spec larger than the MSD threshold.
Observation 3: The performance would be affected if changing the simultaneous Rx/Tx capability from mandatory to optional. 
Proposal: The threshold value should be higher than 32.5dBm.

	R4-2119528
	Huawei, HiSilicon
	TR 38.839 V0.1.0

	R4-2119529
	Huawei, HiSilicon
	TP for TR 38.839: Principles for simultaneous Rx/Tx capability

	R4-2117681
	MediaTek Beijing Inc.
	Proposal: Add NOTE1 in Table 5.2A.2-1 (Inter-band CA operating bands in FR2) of TS38.101-2 as below:
NOTE 1:     For UEs supporting inter-band CA operation in FR2, the minimum requirements apply only when there is non-simultaneous Rx/Tx operation between inter-band NR carriers in FR2 in the current version of this specification.

	R4-2118179
	ZTE Corporation
	DRAFT CR to TS 38.101-2: On Simultaneous RxTx capability for FR2 inter-band CA
A note is added in table 5.2A.2-1 to indicate the information of simultaneous Rx/Tx capability for the existing FR2 band combinations

	R4-2118180
	ZTE Corporation
	DRAFT CR to TS 38.101-2: On Simultaneous RxTx capability for FR2 inter-band CA
A note is added in table 5.2A.2-1 to indicate the information of simultaneous Rx/Tx capability for the existing FR2 band combinations

	R4-2118887
	OPPO
	Observation 1:    Simultaneous RxTx has two different meaning, one is about the UE capability, and the other is about the requirements whether RAN4 spec supports the simultaneous RxTx operation.
Observation 2:    It needs to clear whether FR2 combinations in RAN4 support simultaneous RxTx implementation or not.
Proposal 1:         It is proposed to confirm that support for simultaneous RxTx should be indicated when band combination is introduced.
Proposal 2:         It is proposed to only define FR2 band combinations based on non-simultaneous RxTx, and postpone the simultaneous RxTx operation to Rel-18 if there is interest.

	R4-2119519
	Huawei, HiSilicon
	Observation 1: There is a dedicated WI on simultaneous Rx/Tx capability for band combinations, but the FR2 discussion in last meeting is not under the right agenda.
Proposal 1: The simultaneous Rx/Tx related discussion should be under the dedicated WI agenda, otherwise people focusing on the discussion may miss the sporadic discussion in other places.
Observation 2: A band combination which cannot mandatorily support simultaneous Rx/Tx capability does not mean it has to not support simultaneous Rx/Tx capability, and it depends on UE implementation capability.
Proposal 2: More analysis is needed for the case by case study for the FR2 band combinations on the simultaneous Rx/Tx capability.

	R4-2117991
	Apple
	Draft CR for TS 38.101-2: FR2 inter-band DL CA requirements clarification   
Add a note in Table 7.3A.2.3-1 and Table 7.3A.3.3-1 to clarify that the inter-band DL CA REFSENS and EIS spherical coverage requirement is only applicable for non-simultaneous Tx/Rx between all carriers.   



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 3-1 Simultaneous Rx/Tx capability for FR1+FR1 FDD-TDD band combination
Sub-topic description: According to the agreed WF, two options are going to be explored for the feasibility study.
Open issues and candidate options before e-meeting:
Issue 3-1-1: MSD threshold
Sub-topic 3-2 Simultaneous Rx/Tx capability for FR2+FR2 TDD-TDD band combination
Sub-topic description: According to the agreed WF, two options are going to be explored for the feasibility study.
Open issues and candidate options before e-meeting:
Issue 3-2-1: Confirmation of Simultaneous Rx/Tx Support for FR2 band combinations
Companies views’ collection for 1st round 
Open issues 
Issue 3-1-1: MSD threshold
For band combinations whose MSD is larger than a threshold (value FFS), further discuss whether simultaneous Rx/Tx can be changed to optional, otherwise, the simultaneous Rx/Tx capability is mandatory support.
· Proposals
· Option 1: The threshold should be higher than 29.8(2 antenna ports) / 32.5(4 antenna ports)
· Option 2: 14dB MSD is taken as the criteria for optional simultaneous RxTx capability
· Option 3: NW controlled approached can be further considered if single MSD criteria is difficult to be aligned
· Option 4: Others (please specify)
· Recommended WF
· TBA
	Company
	Comments

	OPPO
	Option 2 or 3.
Option 2 is based on the observation that RAN4 has used the 2nd and 3rd order IMD interference as the criteria for single UL transmission which is 14dB MSD in Rel-15. This can be reused here to decide the threshold of optional simultaneousRxTx capability.
If Option 2 is not agreeable, Option 3 is also acceptable, i.e. define two options 14dB and 30dB thresholds and leave it to NW decide which MSD threshold is configured. Real MSD below this NW configured threshold UE shall support simultaneousRxTx, otherwise optionally support.

	SoftBank
	Support Option 1considering the current specs. 

	MTK
	Option 2. If option 2 is not agreeable, then option 4 is preferred. Mandatory simultaneous RX/TX shall be specified case by case manner.

	ZTE
	Option 1. Similar view with softbank. The performance would be affected if changing the simultaneous Rx/Tx capability from mandatory to optional.
It seems 14dB comes from the average value from all the existing MSD values, but it may unfair for all the combs.

	CHTTL
	Support Option 1. share the view as Softbank.

	Qualcomm
	For clarification, how would Option 3 work? in our understanding, we are discussing whether to mandate a feature or not, how could this be network controlled? 
We believe there should be some system level consideration for this, for example beyond what level of MSD the feature is not really usable in practice. The argument that we have something in the current spec and we should this as a threshold (whether it is 14dB or 29dB) does not make much sense to us as it is not related to anything practical.  If the MSD is very high, there doesn’t seem to be much point in mandating the feature. Concrete input from infra vendors or operators with some analysis showing network benefits depending on MSD would be very useful.
In conclusion, neither options is useful. It should be Option 4 with a decision based on some system level data.

	Samsung
	Option4. I wondering if it very necessary to define a MSD threshold for the time being? Considering together with “Low MSD” discussion, actual deployment MSD could be better. 
If the threshold works and the actual scenario MSD of a combo is very large, then it can not support simultanous Rx/Tx, but how it works? (as ZTE mentioned in their contribution, inter-band NR CA can not workable if simultaneous Rx/Tx operation is not supported) I suppose the combo should not be deployed in this case rather than change simultaneous Rx/Tx to optional. 
Also very interested in the NW controlled approach mentioned in Option3. Does it mean to explore the actual MSD when the UE is working? If it could works, as aforementioned, the band combo should not be deployed if actual MSD exceeds some threshold rather than change simultaneous Rx/Tx to optional.

	Huawei
	Option 1 is ok for us. 
We think that the threshold decision should be left to operators. Even with large MSD, operators still have the choice to decide whether to schedule UL configurations based on the deployment consideration. 

	Skyworks
	Option 1 would make almost any combination mandatory Rx/Tx we do not think it is agreeable as a threshold. Also there different 30dB MSD. Some are related to  IMDs for example MB/MB quadplexers where the filter assumption are already tight where some other that are harmonic related have a lot of variation in filter/diplexer…and even which harmonic/victim bands are optimized, also receive harmonic response…. So threshold may depend on the type of combinations, harmonic/IMD order.

	Apple
	Option 2 would be preferred to have a clear increase in overall throughput and coverage when simultaneous Rx/Tx is mandatory.



Issue 3-2-1: Confirmation of Simultaneous Rx/Tx Support for FR2 band combinations
Simultaneous Rx/Tx capability for FR2+FR2 TDD-TDD band combination should be studied case by case.
· Proposals
· Option 1: It is proposed to only define FR2 band combinations based on non-simultaneous RxTx, and postpone the simultaneous RxTx operation to Rel-18 if there is interest.
· Option 2: More analysis is needed for the case by case study for the FR2 band combinations on the simultaneous Rx/Tx capability.
· Option 3: Others (please specify)
· Recommended WF
· TBA
	Company
	Comments

	OPPO
	Option 1. Up to now there is no study of simultaneous RxTx for FR2, and it is expected there might be complex and lengthy discussion and cannot be closed in Rel-17 leftover meetings. Leave to Rel-18 for a thorough study is better.

	Qualcomm
	Option 1

	ZTE
	Option 1. RAN4 have discussed in the other thread in last meeting, and the common understaind was that it was the current R17 status that no studies for the simultaneous RxTx operation. It would be discussed in future if there are request.

	MediaTek
	Option 1.

	Huawei
	Option 2. According to the principle we discussed in previous RAN4 meeting, whether a band combination for FR2 can mandatorily support simultaneous Rx/Tx should be studied case by case, that is the basic rule agreed. In Rel-17, if there are no specific values of MSD for a band combination, it means that either UE support simultaneous Rx/Tx without Rx degradation or UE can report that it does not support simultaneous Rx/Tx via capability reporting. The current signaling mechanism works. Without analysis is not a reason that all the band combinations for FR2 must not support simultaneous Rx/Tx operation.  

	Apple
	Option 1




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

	R4-2119529
TP for TR 38.839: Principles for simultaneous Rx/Tx capability
	Company A

	
	Company B

	
	Qualcomm: This TP depends on issue 3-2-1. Can revisit after first round discussion. 
ZTE: The agreements for FR1+FR2 TDD-TDD are missing in the TR, new sub-clause may be needed.
Huawei: the TP is based on previous agreed WFs for all the cases. For issue 3-2-1, so far the spec does not mandate the UE support simultaneous Rx/Tx capability, which is optional. Whether support simultaneous Rx/Tx can still be reported by UE via capability.

	R4-2118179
DRAFT CR to TS 38.101-2: On Simultaneous RxTx capability for FR2 inter-band CA
	Company A

	
	Company B

	
	Qualcomm: This TP depends on issue 3-2-1. Can revisit after first round discussion. 
MediaTek: We support this TP.
Huawei: depends on 1st round discussion for issue 3-2-1. Similar to FR1, if some band combinations are identified not supporting simultaneous Rx/Tx, a note is used for such indication, the current wording is not well reflect the principles we discussed in the WI.

	R4-2118180
DRAFT CR to TS 38.101-2: On Simultaneous RxTx capability for FR2 inter-band CA
	Moderator: Should this CR be Cat A?

	
	Company BZTE: For the Category in the CR cover, due to the corrections in 8180 (R17) and 8179 (R16) are not exactly the same, i.e. more corrections in 8180 (R17) for additional two combs which are not existed in the 8179 (R16), so Cat F was used in 8180, just like other companies’ CR did in last meeting. 

	
	MediaTek: We basically support this TP. However, third band combination should be “CA_n257-n259”. Could ZTE double-check whether my understanding is correct or not?
ZTE Reply: Thanks MediaTek for the carefully check. There was copy&paster mistakes for the combinations, sorry for the mistake.
After checking the spec, the first band combination should be “CA_n257-n259”. we can revised it. Thanks.
Huawei: depends on 1st round discussion for issue 3-2-1.

	R4-2117991
Draft CR for TS 38.101-2: FR2 inter-band DL CA requirements clarification
	Company A

	
	Company B

	
	Qualcomm: While we agree with the contents, this CR is not necessary if 8179 or similar gets agreed.
ZTE: It was agreed in R4-2114959, where Method 1 is agreeable, i.e.:
· Method 1: Note for the combs (i.e. a note to be added in Table 5.2A.2-1: Inter-band CA operating bands in FR2)
So the note should be added in Table 5.2A.2-1.
MediaTek: We support this TP.
Huawei: also related to the discussion for the CR in 8179.
Apple: We are fine to note this draft CR if 8179 can be endorsed.



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# 3-1 & 3-2
	Issue 3-1-1: MSD threshold
The views are diverged between network operators and UE vendors.
Issue 3-2-1: Confirmation of Simultaneous Rx/Tx Support for FR2 band combinations
Five companies support option 1 while one company supports option 2.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
      Assign a WF to the rapporteur company to drive the progress




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

	R4-2119529
XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”return to

	R4-2118179

	return to

	R4-2118180

	revised

	R4-2117991

	return to



Discussion on 2nd round (if applicable)

	Company
	Comments

	
	

	
	

	
	



Summary for 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”.
	


Topic #4: Additional LTE bands for UE Cat M1/2, NB1/2
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117043
	Ligado Networks
	Adding A-MPR requirement for LTE Band 24 for CAT-M1/M2

	R4-2119006
	Ericsson
	This paper presents results of A-MPR simulations for LTE Band 24 CAT-M1 UE with full-RB and sub-PRB allocation.

	R4-2119007
	Ericsson
	This paper presents initial analysis and work plan on adding the B48 on CAT-M1/M2 and NB1/NB2.



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 4-1 A-MPR for LTE Band 24
Sub-topic description: According to the agreed WF, two options are going to be explored for the feasibility study.
Open issues and candidate options before e-meeting:
Issue 4-1-1: A-MPR for NS_56
Sub-topic 4-2 Add B48 for Cat-M1/M2 and NB1/NB2
Sub-topic description: According to the agreed WF, two options are going to be explored for the feasibility study.
Open issues and candidate options before e-meeting:
Issue 4-2-1: A-MPR for NS_27
Issue 4-2-1: Work plan 
Companies views’ collection for 1st round 
Open issues 
Issue 4-1-1: A-MPR for NS_56
Discuss the A-MPR values as proposed in R4-2119006
· Proposals
· Option 1: Agree with the proposed values
· Option 2: Others (please specify)
· Recommended WF
· TBA
	Company
	Comments

	
	

	
	

	
	

	
	



Issue 4-2-1: A-MPR for NS_27
Discuss whether A-MPR is needed for NS_27 for Cat-M1/M2
· Proposals
· Option 1: A-MPR is needed for sub-PRB allocation, but not for full-RB allocation
· Option 2: Others (please specify)
· Recommended WF
· TBA
	Company
	Comments

	Qualcomm
	Could proponent explain more why the full-RB allocation is not needed for NS_27? Don’t we need to consider the CAT M1/M2 with 1.4MHz channel bandwidth?

	Ericsson
	For NS 27, there is no A-MPR needed for 5MHz and 10MHz, the A-MPR is needed for 15MHz and 20MHz. Cat M1 is 1.4MHz and CAT-M2 is 5MHz, so we think there is no A-MPR needed for these two channel BW. 

	
	

	
	



Issue 4-2-2: Work plan
Discuss the proposed work plan as below.
1.	RAN4#101e: Discuss and agree with the work plan.
2.	RAN4#101e-b: CR to the UE and BS spec and subPRB simulation results can be provided.
3.	RAN4#102e: CR to the UE and BS spec.
· Proposals
· Option 1: Approve the above work plan.
· Option 2: Others (please specify)
· Recommended WF
· TBA
	Company
	Comments

	Qualcomm
	Could proponent explain more why the full-RB allocation is not needed for NS_27? Don’t we need to consider the CAT M1/M2 with 1.4MHz channel bandwidth?

	
	

	
	

	
	




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

	R4-2117043
CR for adding A-MPR for LTE Band 24 for UE categories M1 and M2
	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# 4-1
	Issue 4-1-1: A-MPR for NS_56
No objections received, the A-MPR values are agreed.
Issue 4-2-1: A-MPR for NS_27
After proponent’s clarification, no further questions are raised. The proposal is agreed, i.e.,
A-MPR is needed for sub-PRB allocation, but not for full-RB allocation
Issue 4-2-2: Work plan
The proposed work plan can be approved.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
      The topic is closed.




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

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

	R4-2117043
	agreeable



Discussion on 2nd round (if applicable)

	Company
	Comments

	
	

	
	

	
	



Summary for 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”.
	


Topic #5: NB-IoT 16QAM
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117192
	Nokia, Nokia Shanghai Bell
	Adding 16-QAM for NB-IoT into the specification

	R4-2117250
	Nokia, Nokia Shanghai Bell
	Proposal 1: The same rated output power as declared for QPSK should be used for 16QAM, i.e., not to allow different rated output power for 16QAM.
Proposal 2: To define at least one of the new uplink FRCs for 16QAM as shown in table 2 above.

	R4-2118544
	Huawei, HiSilicon
	Proposal 1: Allow manufacturers to declare different rated output power for NB-IoT 16QAM transmission in standalone mode.
Proposal 2: Consider whether 16QAM FRCs provides extra value in addition to the existing QPSK FRCs for NB-IoT BS dynamic range tests. If so, consider whether 16QAM FRCs can replace QPSK FRCs in conformance tests for base stations that support 16QAM.

	R4-2118545
	Huawei, HiSilicon
	Proposal 1: Take the above simulation results into account when deciding the PC6 MPR for 16QAM.

	R4-2118996
	Ericsson
	Observation#1: There should be no coverage impact on legacy NB-IoT device due to the 16QAM introduction.
Observation#2: new feature will be specified starting from Rel-17 and there is no NBC (non-backward compatibility issue for it.
Observation#3: For new equipment, it is better to have one NB-IoT declared power to support both 16QMA and QPSK.
Observation#4: Declaration on the NB-IoT carrier to support 16QAM would be fine for legacy equipment.
Proposal-1 :Allow the power boosting of 6dB for NB-IoT carrier signal mixing the QPSK tone and 16QAM tone wih with in-band and guard band operation for a LTE and NR carrier.
Proposal-2: Considering 16QAM is supported starting from 3 tones, existing dynamic range requirement for QPSK and 1 tone is stringent enough and there is no need to introduce 16 QAM FRC for BS dynamic range.

	
	
	



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 5-1 BS RF Requirements
Sub-topic description: The impact to BS RF requirements in support of 16QAM are discussed here. 
Open issues and candidate options before e-meeting:
Issue 5-1-1: Declaration of rated output power for 16QAM DL
Issue 5-1-2: 16QAM FRCs for BS Rx dynamic range tests
Sub-topic 5-2 UE RF Requirements
Sub-topic description: The impact to UE RF requirements in support of 16QAM are discussed here. 
Open issues and candidate options before e-meeting:
Issue 5-2-1: MPR for 16QAM PC6 
Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Issue 5-1-1: Declaration of rated output power for 16QAM DL
· Discuss whether to allow manufacturers to declare different rated output power for NB-IoT 16QAM transmission in standalone mode
· Proposals
· Option 1: Yes
· Option 2: No
· Option 3: Others (to be proposed)
· Recommended WF
· TBA
	Company
	Comments

	Nokia
	Propose option 2; for R4-2118544, the 16QAM declaration is applicable when configured for 16QAM transmissions, so would apply also to BCH and QPSK PDSCH transmission when configured for 16QAM transmissions even though 16QAM PDSCH is not being transmitted.

	Huawei
	Option 1. In standalone mode, the power of the NB-IoT carrier could be as high as that of a LTE carrier. But with a CBW of approximately 1 RB, the PSD of the NB-IoT carrier is much higher than that of LTE, like a single-tone in the spectrum, which makes it very challenging for the BS power amplifiers in today’s multi-carrier, multi-RAT implementations. With increased PAPR and tightened EVM limit, 16QAM is even harder than QPSK. Hence we believe a different rated output power should be allowed as an option.
Regarding Nokia’s comment above, we agree with the analysis from the perspective of minimum requirements. However, for NB-IoT DL, the modulation is applied to the whole RB and whole sub-frame, which makes it relatively easy to scale the power of different modulations in the baseband. Therefore, in practical implementations, the impact to QPSK and other channels can be minimized if not eliminated.
Besides, the declaration is optional and it wouldn’t bring any harm to implementations that do not use it.

	Ericsson
	Option 2.  
The RF impact of DL 16QAM is not backward compatible and thus is NBC issue for legacy BS. 3GPP will not mandate the legacy BS to support this feature. But if it could support this with different NB-IoT rated power because backoff would be needed, operator needs to be aware about this and plan it in advance.  This means that declaration will be different w/wo the 16QAM support in practice. 


	
	


 
Issue 5-1-2: 16QAM FRCs for BS Rx dynamic range tests
· Discuss whether to add 16QAM FRCs for BS Rx dynamic range tests
· Proposals
· Option 1: Yes
· Option 2: No
· Option 3: FFS
· Option 4: Others (please specify)
· Recommended WF
· TBA
	Company
	Comments

	Nokia
	Propose option 1, but OK with option 2 provided that 16QAM FRCs will be added for demodulation tests; for R4-2118996 proposal 1, there can be NB-IoT positions near the edges of the transmission BW where only a power boosting of 3 dB is required, and guard band operation is implementation specific; for R4-2118996 proposal 2, the Rx dynamic range test is not the most stringent test for spur at the receiver caused by design imperfection (clock harmonic or other spur), a test with a spectrally more concentrated interference than AWGN should be used instead.

	Huawei
	Either option 2 or 3 is ok.

	Ericsson
	Option 2.  The definition of the single tone as stringent case was agreed when NB-IoT is introduced. Thus the 1 tone for REFSENS. BS usually define full RB for REFSENS and not define single RB as worst case.   

	
	

	
	



Issue 5-2-1: MPR for 16QAM PC6
· The MPR simulation results are summarized as follows.
Table 5.2.1‑1: MPR for 16QAM (power class 6)
	Tone
spacing
	Number of tones
	Allocated
tones
	MPR [dB]
R4-2118545
	MPR [dB]
R4-2113620:B
	Average
[dB]

	15 kHz
	3
	0-2
	2.1
	1.3
	1.7

	
	
	3-5
	2.1
	1.2
	1.7

	
	
	6-8
	2.1
	1.2
	1.7

	
	
	9-11
	2.1
	1.3
	1.7

	
	6
	0-5
	2.1
	1.1
	1.6

	
	
	6-11
	2.1
	1.1
	1.6

	
	12
	0-11
	2.9 
	2.3
	2.6



· Proposals
· Option 1: Agree with the average values
· Option 2: Others (please specify)
· Recommended WF
· TBA
	Company
	Comments

	Nokia
	Option 1: Agree with the average values

	Huawei
	For simplicity, propose to add 16QAM MPR as following:
	Modulation
	QPSK
	16QAM

	MPR for 3 Tones allocation
	≤ 0.5 dB
	≤ 1.7 dB

	MPR for 6 Tones allocation
	≤ 1 dB
	≤ 1.7 dB

	MPR for 12 Tones allocation
	≤ 1.5 dB
	≤ 2.6 dB




	Nokia
	Reply to Huawei comment:
Table 5.2.1‑1: MPR for 16QAM (power class 6)
	Tone
spacing
	Number of tones
	Allocated
tones
	MPR [dB]
R4-2118545
	MPR [dB]
R4-2113620:B
	Average
[dB]

	15 kHz
	3
	0-2
	2.1
	1.3
	1.7

	
	
	3-5
	2.1
	1.2
	1.7

	
	
	6-8
	2.1
	1.2
	1.7

	
	
	9-11
	2.1
	1.3
	1.7

	
	6
	0-5
	2.1
	1.1
	1.6

	
	
	6-11
	2.1
	1.1
	1.6

	
	12
	0-11
	2.9 
	2.3
	2.6



Average for 6-toned should be 1.6 not 1.7 dB.
Otherwise ok for the proposal.

	Huawei
	To Nokia: no strong view on the 0.1 dB difference. However, wouldn’t it be a bit strange if MPR for 6-tone is smaller than that for 3-tone?

	Nokia
	Reply to Huawei comment:
It is not surprising that the MPR for 6 tones is lower than that for 3 tones because for both, the in-band emission acts as the gating factor. The same phenomenon appears in all the three power classes.



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

	R4-2117192
CR IBE mask and MPR for NB-IoT 16-QAM
	Company ANokia: Can be revised to take the average values

	
	Huawei: Please include MPR for PC6.Company B Also it’s better to postpone the CR until the CR for the BS side is ready, so that 16QAM can be added for both sides in a complete package.

	
	Nokia reply to Huawei comment:
Can include PC6 in the revised CR, which can then be endorsed in this meeting to reflect the progress of the WI in the SR.

	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 #5-1
	Issue 5-1-1: Declaration of rated output power for 16QAM DL
Views are still diverged.
Issue 5-1-2: 16QAM FRCs for BS Rx dynamic range tests
It seems companies are willing to compromise and the consensus is not to add 16QAM FRCs.
Tentative agreements: 
Candidate options:
Recommendations for 2nd round:
 Discuss the remaining open issues in a WF.

	Sub-topic #5-2
	Issue 5-2-1: MPR for 16QAM PC6
Views are close. 

Tentative agreements:
Candidate options:
Recommendations for 2nd round:
 Discuss the revised CR 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
	CRs/TPs Status update recommendation  

	
	



Discussion on 2nd round (if applicable)
Open issues 

	Company
	Comments

	
	

	
	

	
	



Summary for 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”.
	 



Topic #6: LTE-MTC Additional Enhancements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117620
	Sony
	Observation 1	For CE Mode B, PUSCH would be the limiting channel for coverage if coverage were defined at a PUSCH data rate of 3kbps.
Observation 2	For CE Mode A, PUSCH is expected to be the coverage limiting channel.
Observation 3	Transmission of sub-PRB PUSCH at a higher transmit power can improve the overall cell coverage in both CE Mode B and CE Mode A.
Observation 4	Transmission of sub-PRB PUSCH at a higher transmit power improves spectral efficiency. 
Observation 5	Transmission of sub-PRB PUSCH at a higher transmit power improves UE battery lifetime.
Observation 6	Transmission of sub-PRB PUSCH at a higher transmit power reduces latency.
Observation 7	Transmission of sub-PRB PUSCH at a higher transmit power benefits both the network and UE.
Proposal 1	RAN4 to study how to specify the increased relative power for sub-PRB PUSCH transmission. At least the following approaches can be considered:
•	power boosting for sub-PRB PUSCH from a lower PC; or
•	power reduction for full-PRB PUSCH, PRACH and PUCCH from a higher PC.

	R4-2118997
	Ericsson
	Observation#1: Reducing the full-PRB transmission power generally is against the UE rated power definition.
Proposal-1: Follow the framework of NR pi/2 BPSK power boosting if RAN4 decides that there is an overall gain from the subPRB boosting.
Observation#2: If RAN4 decided for the subPRB power boosting, it will be possible to boost power for 2 out 3 tone subPRB transmission thanks to low PAPR characteristic.
Proposal-2: Focus on PC5 CAT-M1 device for the potential power boosting to PC3 on subPRB transmission.
Proposal-3: RAN4 need make work plan to add sub-PRB boosting and decide whether to continue on subPRB power boosting work or not.



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 6-1 Feasibility study on max power reduction for PRACH, PUCCH, and full-PRB PUSCH
Sub-topic description: According to the agreed WF, two options are going to be explored for the feasibility study.
Open issues and candidate options before e-meeting:
Issue 6-1-1: Feasibility study on max power reduction
Companies views’ collection for 1st round 
Open issues 
Issue 6-1-1: Feasibility study on max power reduction
· Proposals
· Option 1: power boosting for sub-PRB PUSCH from a lower PC
· Focus on PC5 CAT-M1 device for the potential power boosting to PC3 on subPRB transmission
· Option 2: power reduction for full-PRB PUSCH, PRACH and PUCCH from a higher PC
· Option 3: others (please specify)
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Option 1 seems reasonable. The power boosting only applies to 2-out-of-3 subPRB allocation as the PAPR is 1.1 dB compared with 8 dB PAPR for full-RB allocation. 
Option 2 will make control channel 3 dB lower than rated power and lead to lower mobility performance compared with the same rated power UE. 

	Qualcomm
	Option 3. We would rather not pursue this study as there hasn’t be any data submitted after multiple meetings.

	Sony
	We think that the outcome of either option is the same: subPRB PUSCH can be transmitted at a higher power than full-PRB PUSCH, PRACH and PUCCH.
The approach that is more in line with the WID objective is option 2:
· For UEs supporting PUSCH sub-PRB resource allocation, study and if found feasible, specify support power reduction for PRACH, PUCCH, and full-PRB PUSCH, with a maximum reduction of e.g. 3 dB below sub-PRB PUSCH power. [LTE-MTC] [RAN4]
Hence, our preference would be to go with option 2, where the “higher PC” is PC3. We could thus be more focused with option 2 and state:

Option 2: power reduction for full-PRB PUSCH, PRACH and PUCCH from PC3.

	
	



Issue 6-1-2: Work plan
· Proposals
· Option 1: RAN4 needs to decide whether to continue on subPRB power boosting work or not
· If yes, make a work plan to add sub-PRB boosting
· Option 2: others (please specify)
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Option 1. 
As subPRB MPR/A-MPR not specified for PC5, evaluation of the MPR/A-MPR of PC5 Cat-M device is needed.  subPRB power boosting is possible when there is no MPR/A-MPR needed. As there are only two meetings left so work plan would be needed. The detail can be discussed in 2nd round. 

	Qualcomm
	Option 2. As commented in 6-1-1, we think this part of the work should be dropped.

	Sony
	Option 1: RAN4 should continue the work on subPRB boosting. This is an important feature, and our studies show that there are clear benefits in terms of spectral efficiency, coverage, battery lifetime and latency.
The work plan should be fairly straightforward. The relative power boosting / power reduction between sub-PRB PUSCH and full-PRB PUSCH transmissions has already been defined in 36.101 section 6.2.3F. Since there are many implementations where NB-IoT and eMTC share the same radio, it seems evident that the MPR in Table 6.2.3F-1 should be the baseline for the eMTC definition of power reduction of full-PRB channels relative to sub-PRB PUSCH.

	
	




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# 6-1
	Issue 6-1-1: Feasibility study on max power reduction
Views are much split, three companies support three different options. There’s little progress on this issue.
Issue 6-1-2: Work plan
Two companies outline their work plan proposals, while one company suggests to drop the work.
[bookmark: _GoBack]As per the schedule of the WI, the core part requirements have to be completed by RAN4#102, i.e. only two meetings left for the work if RAN4 decide to continue. Otherwise, it’s better to remove this objective in the coming RAN#94.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:  
 Discuss and decide whether to drop the work. If not, discuss how to complete the work in two more meetings.




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)

	Company
	Comments

	
	

	
	

	
	



Summary for 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 simultaneous Rx/Tx capability
	Huawei, HiSilicon
	

	WF on remaining issues for NB-IoT 16QAM
	Huawei, HiSilicon
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117308
	Request adding support NR band n77 with UL-MIMO for PC1.5 UPUE
	Verizon Denmark
	Endorsed
	

	R4-2119530
	draft CR for TS 38.101-1 Introduce UL MIMO configurations for band n40
	Huawei, HiSilicon
	Endorsed
	

	R4-2119531
	revised WID Rel-17 Basket UL MIMO bands
	Huawei, HiSilicon
	Endorsed
	

	R4-2117323
	TR 37.867 v0.4.0
	CATT
	Withdrawn
	

	R4-2118321
	CR to 38.101-1 Introduce DL interruption clarification for CA conduting Tx Switching
	China Telecom
	Email approval
	

	R4-2118322
	Draft CR to 38.101-1 Correction on the DL interruption clarification table
	China Telecom
	Revised
	

	R4-2117665
	Discussion on the simultaneous Rx/Tx capability for FR1+FR1 FDD-TDD band combination
	SoftBank Corp.
	Noted
	

	R4-2118881
	R17 simultaneous RxTx
	OPPO
	Noted
	

	R4-2119215
	Simultaneous Rx/Tx capability for FR1+FR1 FDD-TDD band combination
	ShenZhen Zhongxing Shitong
	Noted
	

	R4-2119528
	TR 38.839 v0.1.0
	Huawei, HiSilicon
	Approved
	

	R4-2119529
	TP for TR 38.839: Principles for simultaneous RxTx capability
	Huawei, HiSilicon
	Return to
	

	R4-2117681
	Wording proposal for note of simultaneous Tx/Rx
	MediaTek Beijing Inc.
	Noted
	

	R4-2118179
	DRAFT CR to TS 38.101-2: On Simultaneous RxTx capability for FR2 inter-band CA
	ZTE Corporation
	Return to
	

	R4-2118180
	DRAFT CR to TS 38.101-2: On Simultaneous RxTx capability for FR2 inter-band CA
	ZTE Corporation
	Revised
	

	R4-2118887
	R17 FR2 simultaneous RxTx
	OPPO
	Noted
	

	R4-2119519
	On simultaneous RxTx for FR2
	Huawei, HiSilicon
	Noted
	

	R4-2117991
	Draft CR for TS 38.101-2: FR2 inter-band DL CA requirements clarification
	Apple
	Return to
	

	R4-2117992
	Draft CR for TS 38.101-2: FR2 inter-band DL CA requirements clarification
	Apple
	Return to
	

	R4-2117043
	CR for adding A-MPR for LTE Band 24 for UE categories M1 and M2 
	Ligado Networks
	Endorsed
	

	R4-2119006
	AMPR simulation results for Cat-M1 for B24
	Ericsson
	Noted
	

	R4-2119007
	RF impact and work plan for B48 on CAT-M1/M2 and NB1/NB2
	Ericsson
	Approved
	

	R4-2117192
	CR IBE mask and MPR for NB-IoT 16-QAM
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2117250
	Proposals on BS RF requirements for support of 16QAM in NB-IoT
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2117620
	On max power reduction for PRACH, PUCCH, and full-PRB PUSCH
	Sony
	Noted
	

	R4-2118544
	Remaining issues for NB-IoT 16QAM BS RF requirements
	Huawei,HiSilicon
	Noted
	

	R4-2118545
	PC6 MPR for NB-IoT 16QAM
	Huawei,HiSilicon
	Noted
	

	R4-2118996
	BS RF impact analysis on R17 NB_IoT
	Ericsson
	Noted
	

	R4-2118997
	RF impact analysis on R17 eMTC WID
	Ericsson
	Noted
	



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

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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
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