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Introduction
This e-mail thread covers agenda items 5.27.1, 5.27.2 and 5.27.3 (one tdoc)
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: decide on variable duplex, handling of specifications added in the revised WID in R4-2216529
· 2nd round: agreement on UE REFSENS and IBB blocker level for DTV protection
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Spark NZ
	Mansoor Shafi
	Mansoor.shafi@spark.co.nz

	Spark NZ
	Gajan shivanandan
	Gajan.shivanandan@spark.co.nz

	Qualcomm Incorporated
	Gene Fong
	gfong@qti.qualcomm.com

	Nokia
	Hisashi Onozawa
	hisashi.onozawa@nokia.com

	Ericsson
	Dominique Everaere
	dominique.everaere@ericsson.com

	OPPO
	GAO Sheng
	gaosheng@oppo.com

	Skyworks Solutions Inc.
	Dominique Brunel
	dominique.brunel@skyworksinc.com

	MediaTek
	Huanren Fu
	huanren.fu@mediatek.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)
Topic #1: Revised WID
A revised WID is submitted in R4-2216529 adding the following impacted specifications. 
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	38.101-1
	NR; UE Radio transmission and reception
	RAN#98
	Core part

	…
	
	
	

	37.145-2
	Active Antenna System (AAS) Base Station (BS) conformance testing; Part 2: radiated conformance testing
	RAN#99
	Perf. Part

	38.174
	NR; Integrated access and backhaul radio transmission and reception
	RAN#98
	Core part

	38.176-1
	NR; Integrated Access and Backhaul (IAB) conformance testing; Part 1: Conducted conformance testing
	RAN#99
	Perf. Part

	38.176-2
	NR; Integrated Access and Backhaul (IAB) conformance testing; Part 2: Radiated conformance testing
	RAN#99
	Perf. Part

	38.106
	NR repeater radio transmission and reception
	RAN#98
	Core part

	38.115-1
	NR; Repeater conformance testing - Part 1: Conducted conformance testing
	RAN#99
	Perf. Part

	38.115-2
	NR; Repeater conformance testing - Part 2: Radiated conformance testing
	RAN#99
	Perf. Part


NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2216529

	ZTE Corporation
	Title: Revised WID for on APT 600 MHz NR band
Include specifications as listed above.



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	Impacted specifications added in the revised WID
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1: handling of impacted specifications added in the proposed revised WID
· Proposals
· Option 1: aim at endorsing changes to added specifications due at RAN#98, submit these changes as company contributions to RAN#98 along with the revised WID (the same can be applied to the performance part if all CRs are ready).
· Option 2: note all CRs against specifications not in the current WID
· Option 3. other
· Recommended
· Option 1

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

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1: revised WID 
	Company
	Comments

	Spark NZXXX
	Option 1 agreed but we must not prejudice completion date of WID.
To ZTE : How will one use the equipment in 600 Mhz band for IAB when there is no beamforming dew to the low band?

	Ericsson
	Issue 1-1: Fine with option 1.

	ZTE
	To SparkNZ:
This is not for IAB supporting APT600MHz, it's coexistence requirement for IAB when it co-existence with APT600MHz in the regions.



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

	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 #1-1
	Tentative agreements:
Option 1: changes to added specifications due at RAN#98 for endorsement at RAN4#104-bis-e and RAN4#105, submit these changes as company contributions to RAN#98 along with the revised WID. 
Candidate options:
Recommendations for 2nd round:
No further discussion.




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  

	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)


Topic #2: TPs to 38.892 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215375
	Spark NZ
	Title: Base line TR 38 892


	R4-2215929
	Nokia, Nokia Shanghai Bell
	Title: TP on System parameters for APT600
A text proposal on the system parameter to the TR is attached in Annex.

	R4-2216451
	OPPO
	Title: TP for TR38.892
Text proposals for clauses 5 and 7 (clause 6 in Topic #3)



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 Baseline TR
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: Baseline TR 38.892
· Proposals
· Option 1: the baseline TR in R4-2215375 agreeable
· Option 2: the baseline TR in R4-2215375 not agreeable, state the necessary changes
· Recommended WF
· TBA

Sub-topic 2-2 TPs for clauses 5 and 7
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: TPs for 5.1 system parameters
· Proposals
· Option 1: agree TP for clause 5.1 in R4-2215929 agreeable
· Option 2: agree TP for clause 5.1 in R4-2216451 instead
· Option 3; merge the proposals above
· Option 4: other
· Recommended WF
· Option 3

Issue 2-2-2: TP for clause 7
· Proposals
· Option 1: TP for clause 7 in R4-2216451 agreeable
· Option 2: TP for clause 7 in R4-2216451 not agreeable
· Recommended WF
· Option 1
Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1  Baseline TR
	Company
	Comments

	Spark NZXXX
	The base line TR was already approved in RAN4104, it was submitted for information so that new text  for other clauses can be added. Why is there a need to reapprove the baseline?

	Nokia
	Support Option 1.

	Ericsson
	The change history should be updated (list of agreed TPs)

	OPPO
	Apologize to the incorrect format. We could focus on how to merge the two contributions.

	MediaTek
	Fine with option 1.


 
Sub topic 2-2  TPs for clauses 5 and 7
	Company
	Comments

	Spark NZXXX
	Issue 2-2-1: TPs for 5.1 system parameters
We support option 3
Issue 2-2-2: TP for clause 7
Whilst it is desirable to have devices supporting both bands, this is not essential especially when the techniques adopted will limit the effective bandwidth. An operator who gets lots 1 and 2 in Fig 6-1 of R4-2216451 can then only have a support of 5 MHz ( 50% ) of its spectrum. This limitation is also implied in Oppo’s contribution. 

	Nokia
	The two TPs to clause 5 are in principle the same.
For clause 7, we’d like to see a TP with more UE requirement contents.

	Ericsson
	There is no track change in R4-2216451. Also, more discussion would be needed on the variable duplex consideration.
Options 1 would be ok , but fine also with Option 3 (merging both TPs) as recommended by moderator.

	ZTE
	Issue 2-2-1: TPs for 5.1 system parameters
Option 3 would be fine.

	OPPO
	Option 3.

	Skyworks
	Issue 2-2-1: merge but Table 5.1-2:  should clarify >20MHz is DL only

	MediaTek
	Issue 2-2-1: TPs for 5.1 system parameters
We are fine with option 3


 
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

	R4-2215929
	Company A

	
	Company B

	
	

	R4-2216451 (sub-clauses 5.1 and 7)
	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#2-1
	Tentative agreements:
Revise the baseline TR, add the change history.
Candidate options:
Recommendations for 2nd round:
Revise the baseline TR in R4-2215375

	Sub-topic#2-2
	Tentative agreements:
Issue 2-2-1: Option 3, merge the TP
Issue 2-2-2: Option 2 (add more details at the next meeting)

Candidate options:
Recommendations for 2nd round:
Revise R4-2215929 and merge with contents of R4-2216451

	
	




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
Comments on the revisions below.
CRs/TPs comments collection

	CR/TP number
	Comments collection

	Revision of R4-2215375
	Company A

	
	Company B

	
	

	Revision of R4-2215929 (sub-clause 5.1 only)
	Company A

	
	Company B

	
	



Topic #3: Variable duplex and asymmetric channel bandwidths
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215942
	Ericsson
	Title: Asymmetric bandwidths for APT 600 MHz
Observation 1: MFBI can be used in the n71 part of n105 for symmetric blocks up to 2 x 15 MHz by using asymmetric bandwidth set 0 for n71 also for n105 with parts of the DL channel blanked (PRB blanking). 
This is also assuming that the center frequency of the UL/DL carrier resournce grid is the separation of two channel raster entries at a duplex spacing supported in the band. The default duplex spacing for n105 is -51 MHz. We propose
Proposal 1: specify the asymmetric bandwidth set 0 for n71 also for n105.

	R4-2216451
	OPPO
	Title: TP for TR38.892
Text proposals for clause 6 
[image: ]

	R4-2216647
	Qualcomm Inc.
	Title: Variable duplex for the APT 600 MHz band
Proposal:  Unless there is specific operator request, it is proposed not to define other duplex spacings besides -51 MHz for Band n105.



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 Asymmetric channel bandwidths (and variable duplex)
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-1: Asymmetric channel bandwidths (set 0 for n71)
· Proposals
· Option 1: Specify asymmetric channel bandwidth set 0 (n71) also for n105
· Option 2: Do not specify asymmetric channel bandwidth set 0, does not solve the n71/n105 MFBI issue, state why
· Recommended WF
· TBA

Sub-topic 3-2 Variable duplex
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-2: Variable duplex
· Proposals
· Option 1: Variable duplex as proposed in the TP for clauses 5.2 and 6 in R4-2216451; the TP for clauses 5.2 and 6 in R4-2216451 agreeable
· Option 2: Unless there is specific operator request, it is proposed not to define other duplex spacings besides -51 MHz (R4-2216647)
· Option 3: other, state what
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 Asymmetric channel bandwidths (set 0 for n71)
	Company
	Comments

	Spark NZXXX
	We don’t not know how MFBI can be implemented in case 4 operators each equally share the 40 Mhz bandwidth in n 105. Implementing MFBI will mean transmitting muted PRBs in another operator’s sub band- this could have serious legal implications. We are therefore inclined to option 2.

	Qualcomm
	Option 2.  We don’t see the need to add asymmetric bandwidths to Band n105.  Band n71 is not well suited for the APT 600 spectrum; in fact, n71 was studied as one solution (option A) and discarded.  Hence, we don’t see a lot of value in trying to modify the n105 requirements to enable an MFBI between n105 and n71.  Moreover, the asymmetric bandwidth does not allow full usage of the band and operator holding unless the operator is willing to split his holding into two separate networks.  For example, the operator in India BSNL who has been allocated the lowest 10 MHz of Band n105 would not be able to efficiently use its spectrum in this manner.

	Nokia
	We are not against Option 1, however, we do not think the scheme proposed in R4-2215942 works, because the SIB1 channel bandwidth is larger than the operator block and therefore UE would use a wider channel filter including the adjacent channel. Then, adjacent channel selectivity is severely degraded.
Further clarification on how to use asymmetric channel bandwidth and variable duplex is needed before Issue 3-1 is agreed.

	Ericsson
	Option 1.
To Spark: it would be possible for all operators to use both n71 and n105 with MFBI, but not fully used by the operators at the edge.
To Qualcomm: Why not allowing existing n71 UE ecosystem in a n105 network? We do not understand the motivation to not enable this.
To Nokia: Yes, the SIB1 carrier resource grid would be wider than the operator block and blanking used by the BS, but the UL channel bandwidth (MHz) coincides with the operator block.

	Spark NZ
	To Ericsson – if the MFBI option cannot apply to 100% of the spectrum in the whole band – then it devalues spectrum according to the location (e.g. edge vs center). This is not the purview of 3GPP to set standards which alter usability and value within bands.

	Apple
	Option 1: It seems this option allows to use n71 devices with the help of asymmetric CBWs and MFBI. This would enable existing n71 devices to operate on n105. And as I understand it, it would also enable to use the full channel bandwidth of the n105 carriers, so no lost spectrum.

	Qualcomm
	Not only do we not see any particular benefit to enable n71 MFBI, we see detriment.  Firstly, how would the spectrum already allocated to BSNL in India be used?  Will the proponents of Option 1 suggest to BSNL to split its 2x10 MHz spectrum into two networks?  Of course not.  
Also, there are no global devices (or APT devices) with n71 so the argument to use existing n71 devices on an n105 network with MFBI is also without merit.
Finally, the idea of somehow enabling the use of a smaller portion of the band and therefore potentially devaluing the outer portion of the band is certainly not something 3GPP should advocate, as Spark comments.  There have already been situations in the past where 3GPP companies were accused in court of favoring only a subset of a band to systematically exclude some operators to the favor of other operators.  We believe those accusations to be absolutely baseless; nonetheless, one outcome was a regulatory update to mandate support of the entire band, not just a subset.  We recognize this is not the exact same situation, but at least Qualcomm would like to enable the entire spectrum in as efficient a manner as possible for all operators.  I believe other 3GPP companies here would agree.  In that case, I don’t see the argument for n71 MFBI.

	MediaTek
	We can accept option 1 to consider more flexibility.


 
Sub topic 3-2 Variable duplex
	Company
	Comments

	Spark NZ XXX
	We  strongly support option 2

	Qualcomm
	Option 2.  As explained in our paper R4-2216647, the variable duplex proposal requires the operator to split his spectrum into two networks making for very inefficient usage.  We don’t see this as a viable deployment option.

	Ericsson
	Option 3: variable duplex is already supported/implied for the wider asymmetric bandwidths of n105. Introducing variable duplex to overcome the different duplex spacings of n71 and n105 and enable use of MFBI for allowing legacy n71 on n105 networks would be beneficial, if feasible. The asymmetric bandwidths set 0 discussed in Sub-topic 3-1 may be one way.
n71 devices already support variable duplex: the asymmetric bandwidth set 0 implies a 5 MHz variability, but this is not the same as variable duplex between symmetric bandwidths as proposed in Option 1 (the latter not supported by n71). Option 1 may need further clarification.

	OPPO
	We would like to clarify the variable duplex consideration was derived from APT LS RS, R42215303_AWG-30OUT-19, respectively. Within its annex, section 6.3 and 6.4 have indicated the preliminary consideration for the compatibility issue between n105 and n71.
In actual, based on the APT input, we are assessing the variable duplexer case for its complexity and cost manner. The requirement from operators are important as well. We are open to make an overall consideration in the end.
To Ericsson, we think the concept between asymmetric bandwidth and variable duplex should be also clarified. Does it mean the band support asymmetric bandwidth would also support variable duplex?

	Skyworks
	No strong position on variable duplex needed or not and whether it applies by default for asymmetric BW but we want to clarify that the MSD for DL >20Mz in n71 is only evaluated for 20MHz UL at normal duplex distance.

	Apple
	Option 3: We think that the proposal with the asymmetric CBW as proposed in sub-topic 3-1 has the advantage that it works within the limited range of variable duplex of +/- 2.5MHz that a n71 UE supports within this asymmetric CBW mode. Just applying -51MHz duplex spacing is not officially supported by n71 devices, if this works or not simply depends on how sloppy the manufacturer applies range checking for all variables like duplex spacing, a n71 UE strictly designed according to 3GPP specs won’t work, therefore option 1 is not desirable. Option 2 forbids the usage of variable duplex completely, so it would also not enable the asymmetric CBW as discussed in 3-1.

	Qualcomm
	We reiterate the comment that an important market in India cannot be efficiently served by variable duplex.  We have not seen any operator request for variable duplex in this band since it will require the operator to split its spectrum into two separate networks.  Hence we don’t see any reason to include a feature that no operator wants and degrade performance.  It will only add test and complexity burden that will go unused.

	MediaTek
	Option 2. To enable variable duplex for n105 to comply with n71 seems out of the WI scope.


 
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

	R4-2216451 (Sub-clauses 5.2 and 6)
	Company AQualcomm:  Clause 5.2.  For the reasons explained above, we do not support variable duplex in this band.
Clause 6.  Since this is coming from APT input, it is ok to add it to the TR but we wonder if it is necessary and useful for this work item (it seemed to be more valuable in the study item when the various bands were being considered, but not now?).  However, it should be added that this is not a recommended approach.

	
	Nokia: The conclusion needs to be further clarified. Is it concluded that legacy n71 UE can work with -51 MHz duplex? Then, it should be clearly stated. If only some of legacy UEs support, then variable duplex cannot be used for the network to control/configure UEs as the network does not know which UE support it .Company B

	
	Apple: We are ok with clause 5 and 7, however, clause 6 is flawed in that respect that it assumes a n71 device can operate with a -51MHz duplex spacing, which is not true, if it is designed with correct range checking according to 3GPP specs. We are not ok to add clause 6.

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 

	
	Status summary 

	Sub-topic#3-1
	Tentative agreements:
No consensus
Candidate options:
Discuss the support of asymmetric channel bandwidths in the contexts of MFBI (n105 and n71) and implied variable duplex
· Option 1: specify asymmetric channel bandwidth set 0 (n71) also for n105, may also facilitate the use of MFBI 
· Option 2: do not specify asymmetric channel bandwidth set 0 for n105
Recommendations for 2nd round:
Continued discussion, comments in the WF on UE requirements.
Continue discussion and capture outcome in a WF on UE requirements.

	Sub-topic#3-2
	Tentative agreements:
No consensus. Discuss support of variable duplex in the context of asymmetric channel bandwidths, see sub-topic 3-1.
Default duplex spacing -51 MHz.

Candidate options:
Recommendations for 2nd round:
Discuss under sub-topic 3-1 




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 
Sub-topic 3-1 Asymmetric channel bandwidths (and variable duplex)
Please provide comments in a WF on UE requirements (see below)
Topic #4: UE REFSENS and IBB for DTV protection
UE reference sensitivity for n105 and in-band blocking (IBB) for protection against DTV blockers in the APT region.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215637
	Skyworks Solutions Inc
	Title: REFSENS and Blocking requirement for n105

Proposal for n105 REFSENS:
· Co-banding of n71 and n105 is supported
· The REFSENS uses n71 REFSENS for 5, 10 and 15MHz with a relaxation of 0.5dB for the channels overlapping the 612 to 617MHz frequency range. 
· The 15MHz channel gets a small correction to account for lower IMD7 impact
· The 20/25/30/35 MHz are corrected for lower IMD5 impact according to calculations 
· The channels affected by IMD use tentative values to allow confirmation by measurements.
· This is implemented in the specification as shown in Tables 3 and 4.
[Table 3 and 4, see below]
Proposal for n105 blocking:
· Cases 5 with -22dBm at FDL_low – 12 is introduced based on 7dB lower interference from DTT CH36 compared to n71 case
· To account for DTT interference to the first 5MHz, a relaxed -34dBm at FDL_low – 7 is needed and since it is very close to the Case 1, instead of introducing a case 6, a Case 1 exception is at -34dBm is introduced for channels overlapping with the 612 to 617 MHz frequency range.
· This is implemented in the specification as shown in Table 5.

	R4-2215669
	Apple
	Title: Refsens and blocking for the 600MHz APT band
Observation 1: n71 is already used in the APT region, not only in the US, so a device used in the APT region needs to be able to support n105 and n71.
Observation 2: The performance of a n105 duplexer is much more difficult to achieve, as it is not a dual duplexer solution as specified for n71 but a single duplexer with a much larger bandwidth/duplex gap ratio and it has to fulfill a the same blocking requirement 5 MHz closer to the passband.
Observation 3: The TV stations in the APT region have 200kW compared to 1MW in the US. The blocker level can be relaxed accordingly.
Observation 4: A TV receiver receiving the 6MHz channel 36 from 602-608MHz will most likely suffer from significant interference from the BS at the lower edge of the n105 band and may not be used for TV broadcasts. 

Proposal 1: RAN4 should specify the RF performance parameters for n105 in such a way that the same hardware can support n105 and n71.
Proposal 2: RAN4 should specify the RF performance parameters for n105 taking into account the production tolerances, process spread as well as temperature drifts of duplexers supporting both, n105 and n71.
Proposal 3: RAN4 should specify the Refsens for n105 by re-using the Refsens values from n71 and adding +0.5dB for the frequency range 612-617MHz to account for the much tighter requirements on the duplexer compared to n71.
Proposal 4: RAN4 should specify the in-band blocker level range 3 for n105 by reducing the -15dBm from n71 to -22dBm for n105 due to the 7dB lower TV power levels within the APT region.
Proposal 5: RAN4 should specify the in-band blocker frequency for range 3 for n105 to be 603MHz, using the 8MHz channel 37 up to 606MHz as the closest TV signal frequency.

	R4-2215930
	Nokia, Nokia Shanghai Bell
	Title: UE REFENS for APT600
Proposal 1: REFSENS of band n105 with -51 MHz duplex shall not be relaxed from band n71 requirement.

	R4-2216156
	MediaTek Inc.
	Title: REFSENS for APT-600
Proposal 1: We suggest to adopt option 2 for REFSENS of n105
· Option 2: values are relaxed by 0.5dB as follows
	SCS 
	5MHz
	10MHz
	15MHz

	15
	-96.7
	-93.5
	-91.1

	30
	
	-93.8
	-91.4


Proposal 2: We suggest REFSENS for CBW equal or larger than 20MHz 0.5dB relaxed referring to that of n71 as below
	SCS 
	20MHz
	25MHz
	30MHz
	35MHz

	15
	-85.5
	-83.6
	-82.0
	-80.2

	30
	-86.9
	-83.7
	-82.1
	-80.3




	R4-2216646
	Qualcomm Inc.
	Title: In band blocking for APT 600
Conclusions:
This contribution reviewed the Rx interference and blocking environment expected in Band n105 with DTV channels below the band.  The DTV CH36 was identified as the worst case blocker, when present and broadcasting with up to 200 kW power.  A requirement of -22 dBm at the UE Rx antenna was discussed, but it was also explained that for Band n105, the location of CH36 centered at 605 MHz is very close to downlink channels at the lower edge of Band n105.  Therefore, blocking performance is impacted not only by the available RF filter rejection but also the baseband degradation due to phase noise and limited baseband filtering.  This is already recognized in the general case 1 and case 2 in-band blocking requirements where a 12 dB difference is observed in the specifications for a blocker 5 MHz closer to the wanted signal.  This contribution then proposes a similar treatment is applied to the CH36 blocker so that for very close-in channels, the blocker level is relaxed by 12 dB to -34 dBm and for channels further removed, the blocker level is specified at -22 dBm.


	
	
	

	
	
	

	
	
	



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	Co-banding n71 and n105
Open issues and candidate options before e-meeting:
Issue 4-1: Co-banding n71 and n105
· Proposals
· Option 1: Specify UE receiver requirements to facilitate n71 and n105 co-banding 
· Option 2: Other, state what
· Recommended WF
· TBA

Sub-topic 4-2	UE REFSENS
REFSENS for channel bandwidth less than 20 MHz. The UL allocation for n105 requirements the same as for n71 as agreed in the RAN4#104-e WF in R4-2214435. The options below are listed in this WF. 
The decision may also depend on the outcome of sub-topic 4-3 (IBB). The baseline REFSENS for n71 for reference:
	SCS 
	5MHz
	10MHz
	15MHz

	15
	-97.2
	-94.0
	-91.6

	30
	
	-94.3
	-91.9



Open issues and candidate options before e-meeting:
Issue 4-2-1: UE REFSENS for 5, 10 and 15 MHz (at -51 dBm duplex spaciing)
· Proposals 
· Option 1: REFSENS of band n105 with -51 MHz duplex shall not be relaxed from band n71 requirement (R4-2215930)
· Option 2: values are relaxed by 0.5dB as follows (R4-2216156)
	SCS 
	5MHz
	10MHz
	15MHz

	15
	-96.7
	-93.5
	-91.1

	30
	
	-93.8
	-91.4



· Option 3: values are tightened by 0.5dB as follows
	SCS 
	5MHz
	10MHz
	15MHz

	15
	-97.7
	-94.5
	-92.1

	30
	
	-94.8
	-92.4



· Option 4: 0.5dB relaxation is applied to channels overlapping the 612-617MHz range as follows (R4-2215637, R4-2215669)

	SCS 
	5MHz
	10MHz
	15MHz

	15
	-97.2x
	-94.0 x
	-91.6 x

	30
	
	-94.3 x
	-91.9 x

	Note X: DL channels overlapping the 612-617MHz range have 0.5dB added to the REFSENS



· Option 5: other, state what
· Recommended WF
· TBA



Issue 4-2-2: UE REFSENS for channel bandwidths above 15 MHz 
· Proposals 
· Option 1: REFSENS as proposed in R4-2215637
Table 3: REFSENS level for n105
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)

	n105
	15
	-97.2X
	-94.0x
	[-91.9]x
	[-89.1]
	[-87.3]
	[-85.3]
	[-83.6]

	
	30
	
	-94.3x
	[-92.0]x
	[-83.0]
	[-88.2]
	[-86.5]
	[-83.7]

	Note X:	Channels overlapping the 612-617MHz range are allowed a 0.5 dB REFSENS degradation


Table 4: UL configuration for n105 REFSENS
	Operating band / SCS (kHz) / Channel bandwidth (MHz) / Duplex mode

	Operating Band
	SCS
	5
	10
	15
	20
	25
	30
	35
	Duplex Mode

	n105
	15
	25
	251
	201
	201
	Note 5
	Note 5
	Note 5
	FDD

	
	30
	
	121
	101
	101
	Note 5
	Note 5
	Note 5
	

	Note 1:	UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1).
Note 5:	For this DL channel bandwidth, the UL configuration of the highest UL channel bandwidth specified in Table 5.3.6-1 and the default Tx-Rx frequency separation specified in Table 5.4.4-1 shall be used.



· Option 2: REFSENS for CBW equal or larger than 20MHz 0.5dB relaxed referring to that of n71 as below (R4-2216156)
	SCS 
	20MHz
	25MHz
	30MHz
	35MHz

	15
	-85.5
	-83.6
	-82.0
	-80.2

	30
	-86.9
	-83.7
	-82.1
	-80.3



· Option 3: other, state what

Sub-topic 4-3	In-band blocker for protection against DTV blockers
 According to the WF R4-2214435, the following for the IBB blocking for n105
· -22dBm interferer level is used for blocker at 605MHz instead of -15dBm for n71 (in-band blocker case 3)
· How to capture the requirement will be further discussed at next meeting
· Further relaxing or not for the lowest channels will also be discussed
The IBB requirement for n71 for protection against DTV blockers for reference (figure from R4-2216646)
[image: ]
Open issues and candidate options before e-meeting:
Issue 4-3: IBB for protection against DTV blockers
· Proposals (note: the interferer frequency is the centre of a 5 MHz modulated interferer)
· Option 1: specify the in-band blocker level range 3 for n105 by reducing the -15dBm from n71 to    -22dBm for n105 due to the 7dB lower TV power levels within the APT region; specify the in-band blocker frequency for range 3 for n105 to be 603 MHz, using the 8MHz channel 37 up to 606MHz as the closest TV signal frequency (R4-2215669)
· Option 2: specify a Case 5 with -22dBm at FDL_low – 12 [600 MHz] is introduced based on 7dB lower interference from DTT CH36 compared to n71 case; to account for DTT interference to the first 5MHz, a relaxed -34dBm at FDL_low – 7 [605 MHz] is needed and since it is very close to the Case 1, instead of introducing a case 6, a Case 1 exception is at -34dBm is introduced for channels overlapping with the 612 to 617 MHz frequency range (R4-2215637)
· Option 3: the interferer frequency at 605 MHz [FDL_low – 7]; the interferer power (Pinterferer) shall be -34 dBm for channels with lower edge below 617 MHz and -22 dBm for channels with lower edge at or above 617 MHz (R4-2216646)
· Option 4: other, state what

· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 4-1  Co-banding n71 and n105
	Company
	Comments

	Spark NZXXX
	The request from APT is to develop the option B1. Co banding with n71 is desirable but NOT essential. It cannot happen at the expense of “ diluting” the additional bandwidth afforded by the option B1.


	Qualcomm
	Option 2.  Fortunately, we believe the best of both worlds can be met.  We believe that co-banding can be achieved without the need to relax requirements based on our studies but we are open to other inputs.  We would not agree to any significant degradation of n105 for the sake of co-banding because we simply believe it is not necessary to relax n105 specs. 

	Nokia
	Co-banding is not the prerequisite for specifying n105. We could wait for technology matured to enable co-banding like other bands especially if one vendor thinks it is already feasible.

	Ericsson
	Option 1. Even if it’s not a prerequisite, that should still be a strong wish to avoid market fragmentation.

	Spark NZ
	To Ericsson – agree Market fragmentation is undesirable however – take the case of the 700 MHz bands : APT700 MHz, US700 MHz (x2), and EU700 MHz band definitions – all are not co-banded.. This does not mean that economies of scale are prejudiced, as each individual band has a large ecosystem. We would expect the same to be true of n105 without co-banding.

	Skyworks
	For space and cost saving but also roaming capability it is essential that HW can be shared between n71 and n105. The requirement shall enable co-banding of n71 and n105. Also some vendor conclusion is based on specific technologies and 3GPP spec should be technology agnostic. In this particular case co-banding is essential because n71 abd n105 full duplexewr are the most challenging ones and thus large in size. Other 700MHz LB are less challenging and some are already co-banded.

	Apple
	Option 1: It is essential to enable the usage of the same duplexers for n71 and n105, since n71 is already used in the same APT region as n105 is planned to be deployed in, so a UE built for the APT region has to support both, n71 and n105. These bands need to use the same RF hardware in the frontend, implementing two different duplexers for the same frequency range in the same UE for the same region is not an option, not only due to cost, but mainly due to size reasons. If the duplexer cannot be used for both bands, the UE vendor has to decide either to support n71 or n105, a situation in which n105 can only lose. And there are already multiple bands in the 3GPP specs, where the specification of one band is designed to enable co-banding with another band.

	Qualcomm
	We disagree that it is essential to enable co-banding.  It is a nice-to-have.  And we have already demonstrated it is possible to coband without reducing n105 performance.  Because of this, it is not sensible to degrade n105 performance to enable cobanding when a solution exists as demonstrated not only by Qualcomm without the need to degrade performance.  

	MediaTek
	We do appreciate Ericsson’s great efforts on considering market demand for co-banding with n71. It is also desirable that co-banding can be achieved for cost optimized UE. But specifying the n105’s requirements is better to be prioritized. With above, we tend to agree on option 2.


 
Sub topic 4-2  UE REFSENS
	Company
	Comments

	Spark NZ ltdXXX
	The DTV – IMT sharing calculations that we did showed that even with a 4 Mhz guardband with 6 Mhz TV channels UE Rf blocking at -44 dBm was feasible and even here this level was exceeded for around 3% of time although the specifications allow for 5% .
We are developing specifications that have a long horizon. Filter technology enhancements in the future may  obviate the need for any sensitivity degradation- so should consider this fact.

	Qualcomm
	Issue 4-2-1.  We support tightening the spec relative to n71 (Option 3) because we think it is achievable.  In fact, we think n71 refsens is overly relaxed, hence, an approach using n71 as a known reference and computing a delta for n105 is flawed in our judgment.  
Issue 4-2-2.  Same as above.  We don’t think such relaxations are warranted, but we are still reviewing the details provided in R4-2215637.

	Nokia
	Issue 4-2-1: Support Option 1 or 3.

	Ericsson
	Issue 4-2-1: We would prefer option 1 or 3 but, if REFSENS should be relaxed by 0.5dB, it should only be for the 612-617MHz range, and not the all band as proposed in option 2.

	Skyworks
	Option 4 is our compromise option which does not impact n71 and enable co-banding while accounting for worst case variations of the filter to provide enough attenuation in CH36 for the US.

	Apple
	Issue 4.2.1: Option 4: This is one of the most difficult duplexers, more difficult than a n71 duplexer due to the larger BW and the sharper roll-off at the lower RX band edge. We think this sharp roll-off shall be taken into account for carriers within the lowest 5MHz of the band, for the rest of the band, the n71 refsens can be re-used, although this duplexer is more difficult. Tightening as in option 3 doesn’t work, since this duplexer is more difficult than a n71 duplexer and option 1 is missing to take into account the stringent filtering requirements.
Issue 4-2-2: Option 3: Currently we do not see the possibility to tighten the Refsens requirements compared to n71, since we have to take into account besides IMD5 also issues on the RX side like oscillator phase noise, TX leakage into the RX path and the RX filtering following the RX mixers. Tightening would require a thorough investigation based on real hardware, so we can only accept using the same values as n71. Of course we would also be ok with option 2.

	MediaTek
	Issue 4-2-1: Option 2 as proponent. Relax 0.5dB referring to n71 is reasonable to accommodate existing filter technology.
Issue 4-2-2: Option 2 as proponent. 


 
Sub topic 4-3  In-band blocker for protection against DTV blockers
	Company
	Comments

	XXXQualcomm
	Option 2 and Option 3 appear to be very similar.  What is the difference?

	Ericsson
	Options 2 or 3. 
All options propose a -22dBm interferer above 617 MHz, options 2 and 3 proposing to relax interferer level to -34dBm for channels overlapping 612-617MHz. 
Option 1’s suggestion to specify the blocker for range 3 at 603MHz, aligning with 8MHz channel would need further discussion. 
It should be noted that a UE supporting both n71 and n105 would still have to support n71 blocking requirement (-15dBm case 3). Is this dimensioning for the selectivity for co-banding in view of the other blocker levels and interferer offsets of Option 2 and 3? The corresponding n105 requirement is a relaxed -22 dBm for the same frequency range of the wanted signal (at least for Option 3). We note that the -15 dBm blocker for Band 71 was based on the following (TR 38.755)
“In FCC R&O 14-50, the television signal strength received by the UE is estimated at -23 dBm. This derivation is based on a received power level of -15 dBm coupled with a UE Rx antenna gain of -8 dBi. However, the 3GPP specifications also account for the case where the antenna gain may be as high as 0 dBi for different types of devices, for example, fixed or nomadic. In TS 36.101, it is stated that a reference antenna with a gain of 0 dBi is assumed for each antenna port.”
FCC used an antenna gain (presumably based on TRP) of -8 dBi, while the 0 dBi used by 3GPP is also motivated by the reference antenna gain quoted from 36.101. However, this is not the UE antenna gain but the gain of a reference antenna used as a replacement antenna when the UE is not equipped with antenna connectors (see 51.010).

	Skyworks
	Option 2 and 3 are close indeed, let’s see if they can be merged, the idea in our case is to treat the channels overlapping the first 5MHz as an exception to case 1.  It is understood that for co-banding the -15dBm for n71 has to be coped with by the filter.

	Apple
	While we are still wondering if the 6MHz channel 36 up to 608MHz is still used, we would also be ok to take 605MHz as the center frequency of the interferer as proposed in option 2 or 3. We also agree there needs to be a lower interferer level, in case the wanted signal or a part of it covers the first 5MHz from 612-617MHz, since there are only 4MHz between the wanted signal and the TV interferer. This means that the TV interferer is at the edge of the adjacent channel of the lowest n105 RX channel and therefore cannot withstand such high power levels as if it would be 9MHz away as in the n71 blocking case. So option 2 or 3 seem to be ok.



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#4-1
	Tentative agreements:
No consensus.
Candidate options:
Discuss the context of REFSENS and IBB blocker for DTV protection
Recommendations for 2nd round:
Discuss under sub-topics 4-2 and 4-3.

	Sub-topic#4-2
	Tentative agreements:
No consensus on any of the issues.
Candidate options:
An attempt at reducing the options as follows (outcome also depends on sub-topic 4-3)
Issue 4-2-1 (REFSENS for bandwidths up to 15 MHz)
· Option 1: Option 1: REFSENS of band n105 with -51 MHz duplex shall not be relaxed from band n71 requirement (R4-2215930)
· Option 4: 0.5dB relaxation is applied to channels overlapping the 612-617MHz range as follows
Issue 4-2-2 (REFSENS for bandwidths greater than 15 MHz)
· Option 1: REFSENS as proposed in R4-2215637
· Option 2: REFSENS for CBW equal or larger than 20MHz 0.5dB relaxed referring to that of n71
· Option 3: other, state what
Recommendations for 2nd round:
Continue discussions, comments in the WF on UE requirements. Requirements may account for co-banding with n71 (if agreed).

	Sub-topic#4-3
	Tentative agreements:
No consensus.
Candidate options:
· Option 2: specify a Case 5 with -22dBm at FDL_low – 12 [600 MHz] is introduced based on 7dB lower interference from DTT CH36 compared to n71 case; to account for DTT interference to the first 5MHz, a relaxed -34dBm at FDL_low – 7 [605 MHz] is needed and since it is very close to the Case 1, instead of introducing a case 6, a Case 1 exception is at -34dBm is introduced for channels overlapping with the 612 to 617 MHz frequency range (R4-2215637)
· Option 3: the interferer frequency at 605 MHz [FDL_low – 7]; the interferer power (Pinterferer) shall be -34 dBm for channels with lower edge below 617 MHz and -22 dBm for channels with lower edge at or above 617 MHz (R4-2216646)
Recommendations for 2nd round:
Continue discussions, comments in the WF on UE requirements. Requirements may account for co-banding with n71 (if agreed).

	
	




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)
Sub-topic 4-2	UE REFSENS
Please provide comments in a WF on UE requirements (see below)
Sub-topic 4-3	In-band blocker for protection against DTV blockers
Please provide comments in a WF on UE requirements (see below)




Topic #5: Draft (running) CRs
Review of the running CR against 38.101-1 in the second round. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2216648
	Qualcomm Inc.
	Title: Introduction of APT 600 MHz band



Open issues summary
Sub-topic 5-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 5-1: TBA
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA


Companies views’ collection for 1st round 
Open issues 
No discussion in the first round, comments on the running CR in the second round.
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

	R4-2216648XXX
	Skyworks: CR is not availableCompany 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:




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
CRs/TPs comments collection

	CR number
	Comments collection

	R4-2216648
	Company A

	
	Company B

	
	



Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on UE requirements for n105
	OPPO
	The WF shall at least contain the items
Asymmetric channel bandwidth, variable duplex, REFSENS and IBB for DTV protection


	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2215375
	
	Base line TR 38 892
	Spark NZ
	To be revised
	

	R4-2215637
	
	REFSENS and Blocking requirement for n105
	Skyworks Solutions Inc.
	To be noted
	

	R4-2215669
	
	Refsens and blocking for the 600MHz APT band
	Apple
	To be noted
	

	R4-2215929
	
	Title: TP on System parameters for APT600
	Nokia, Nokia Shanghai Bell
	To be revised
	Merge with contents of R4-22451 clause 5.1

	R4-2215930
	
	UE REFENS for APT600
	Nokia, Nokia Shanghai Bell
	To be noted
	

	R4-2215942
	
	Asymmetric bandwidths for APT 600 MHz
	Ericsson
	To be noted
	

	R4-2216156
	
	REFSENS for APT-600
	MediaTek Inc.
	To be noted
	

	R4-2216451
	
	TP for TR38.892
	OPPO
	To be noted
	Contents of clause 5.1 merged with R4-2215929

	R4-2216529
	
	Revised WID for on APT 600 MHz NR band
	ZTE Corporation
	To be noted
	Added affected specs to be endorsed and subsequently submitted to RAN

	R4-2216646
	
	In band blocking for APT 600
	Qualcomm Inc.
	To be noted
	

	R4-2216647
	
	Variable duplex for the APT 600 MHz band
	Qualcomm Inc.
	To be noted
	

	R4-2216648
	
	Introduction of APT 600 MHz band
	Qualcomm Inc.
	Return to, running CR submitted in the second round.
	

	
	
	
	
	
	



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
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	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
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A UE implementation that supports variable Rx-Tx separation for n71 and the network utilising blocks 2-8 (or a subset)
could support the same frequency range as band n71. UL block 8 and DL block 1 are outside of n71 filter range and cannot
be used by legacy device.

The difficulty is that Band n71 utilizes a different Tx-Rx separation than Option B1, even if the frequency ranges overlap.
This can be partially addressed as described below.
Observations for 40 MHz B2F full duplexer is listed.

- UL 2-7 can be paired with DL 2-7 if the UE implementation supports variable Rx-Tx separation
- Operators that own blocks 1 and 8 cannot take advantage of this

- Band n71 UE may not have been tested with other than default n71 Rx-Tx separation, but reading the SIB is
mandatory for UE’s

- With this approach, it is possible to cnable a UE implementation for n71 (over 30 MHz limited frequency range)
and new option Bl UE’s




image2.png
IBB2  IBB2

REFSENS + X IBB1

7.5MHz

‘ 12.5 MHz

120 Band n71





