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7.4 New bands and BW allocation for 5G terrestrial broadcast - part 2
7.4.1 General and work plan
7.4.2 Band definition and system parameters
7.4.3 UE RF requirement
for the Rel-18 work item on 5G Broadcast (RP-222224).  
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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: Work plan
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2216643
	Qualcomm Incorporated
	Work plan for 5G broadcast 



Open issues summary
Completion of this work item is scheduled for June 2023.  According to the SR, the progress is 15% at the last RAN plenary.  A work plan is presented in R4-2216643.  
Sub-topic 1-1 Work plan
Issue 1-1: Work plan
· Is the work plan in R4-2216643 agreeable?  If not, what change do you propose?
· Option 1: Yes
· Option 2: No
· Recommended WF
· Agree to the work plan.
Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1: Work plan 
	Company
	Comments

	XXX
	

	Qualcomm
	Option 1:  Work plan is ok.

	Ericsson
	Option 1

	 SWR
	Option 1: work plan ok

	ZTE
	Option 1. 

	Sony
	Option 1



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 Work plan
	Tentative agreements: Work plan in R4-2216643 is agreeable.
Candidate options:
Recommendations for 2nd round:  No further discussion.




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

	R4-2215931
	Nokia, Nokia Shanghai Bell
	LTE based 5G broadcast band definition 
Observation 1: UHF band TV tuners for handheld devices have been available in many markets, which indicates that the support of 470-694/698/702 MHz would be feasible in handheld devices.
Observation 2: Splitting band into sub-bands should not be driven by UE implementation feasibility. It should be driven by market demand, as normally the devices are required to support all TV channels in the market.
Observation 3: It is a most likely scenario that UE is required to support the entire band 470-694/698/702 MHz for maximum flexibility of 5G broadcast channel assignment, except for the regions that deploy n71 or n105. 
Proposal 1: It is proposed to prioritize a band for LTE based 5G Terrestrial Broadcast covering the spectrum range 470 – 698 MHz.
Proposal 2: Sub-bands are further considered when such a market demand is identified.

	R4-2215934
	ZTE Corporation
	Further discussion on band definition for LTE based broadcast
Proposal 1: to define the single wide band with reusing the legacy DTT receiver design. 
Proposal 2: it is recommended to set upper edge of LTE based broadcast as 698 MHz.

	R4-2216074
	Huawei, HiSilicon
	Discussion on UE implementation for band plan
Proposal 1: RAN4 can discuss whether we need to assume the implementation of RF front end filter or when we consider the band plan for LTE based 5G terrestrial broadcast.
Proposal 2: If the implementation of RF front end filter is assumed, which type of the filter can be assumed, e.g. low-pass filter or band-pass filter?
Proposal 3: RAN4 can discuss whether we can assume an adjustable bandpass tracking filter after LNA or we just assume to reuse the current IMT receiver design framework.
Proposal 4: RAN4 can discuss whether the filters designed for 600MHz IMT bands can be reused for LTE based 5G terrestrial broadcast.

	R4-2216519
	Ericsson
	5G Broadcast: Bands discussion
Observation1: A new band covering the 470-702 MHz frequency range would have a relative bandwidth of ~40%.
Observation2: With  40% relative bandwidth, an efficient antenna design for such band would be extremely challenging.
Proposal1: To limit the 5G broadcast bands’ number without impacting antenna design efficiency, RAN4 should specify 3 sub-bands covering the overall 470-702MHz frequency range.
Observation3: Today, filters covering the 470-702MHz frequency range for handheld usage exist.
Observation4: Looking at an existing filter, 5G broadcast service would not be protected from any NR adjacent band operating in the 600 and 700MHz. 
Proposal2: To better protect 5G broadcast services operating in the lower range of 470-702MHz, RAN4 should specify a sub-band with an upper limit at ~600MHz.
Observation5: Specifying a sub-band located in the upper frequency range of 470-702MHz would enable reusing ecosystems of NR UE supporting NR 600MHz bands and facilitate 5G Broadcast development. 
Proposal3: RAN4 should specify the following 3 bands for 5G Broadcast service: 470-542 MHz, 542-606 MHz and 606-702 MHz.

	R4-2216644
	Qualcomm Incorporated
	UHF band plan for 5G broadcast
Proposal:  Define both a single large band as well as smaller regional bands.



Open issues summary
There are differing views on whether a single band covering the entire UHF frequency range should be defined, or whether this should be divided into multiple bands due to UE antenna and filter design constraints.  Some companies pointed out existing DTV receiver chips and designs that can support the entire frequency range as indication that it should be possible in case there is a market demand for it.  Yet other companies provided studies showing that it is not possible, at least not with conventional cellular components and designs.  Lastly, there were also comments about the advantages of reusing existing cellular hardware such as Band n71 or Band n105.
Sub-topic 2-1 UE feasibility
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: UE feasibility
· Proposals
· Option 1: It is feasible to cover the entire UHF band with a single broadband filter in the UE.  What is the available rejection?  What is the physical size of the filter?  What is its insertion loss?
· Option 2: It is not feasible to cover the entire UHF band with a single broadband filter in the UE.
· Recommended WF
· Discuss in the first round.  In particular, details on components and designs covering the entire band are requested from the proponents of Option 1.

Sub-topic 2-2 Reuse of existing Band n71 or Band n105
Sub-topic description 
Open issues and candidate options before e-meeting:
[bookmark: _Hlk115513252]Issue 2-2: Reuse of Band n71 or n105
· Proposals
· Option 1: At least two bands to be defined coincident with the UL and DL of Band n105
· Option 2: At least one band is defined as 606 – 702 MHz to cover all IMT 600 MHz bands
· Option 3:  Reuse of existing cellular hardware should not be a consideration in band definition.  The band definition should be based on existing DTT receiver design.
· Recommended WF
· Discuss the advantages and disadvantages of reusing Band n71/n105 in selecting a preferred option.
Sub-topic 2-3 Band(s) definition
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3: Band(s) definition
· Proposals
· Option 1:  Define 470 – 698 MHz as a single band for now.  Others can be defined in the future based on market interest.
· Option 2:  Define 3 bands: 470-542 MHz, 542-606 MHz and 606-702 MHz.
· Option 3:  Define both a single band as well as smaller bands where smaller bands are listed in R4-2216644.
· Recommended WF
· Discuss 

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 UE feasibility
	Company
	Comments

	Qualcomm
	Option 2.  We don’t think it is feasible to cover the entire band with a filter and provide any rejection.  However, we welcome data sheets or specific technical information from other companies if such filters exist.  In addition to the filtering aspect, we also don’t think it makes sense to completely redesign the radio to enable 5G broadcast ROM.  Some companies have suggested that we should use the existing DTT receiver as a basis for the UE, but we don’t think that’s realistic.  Nonetheless, we are willing to hear and discuss these proposals from other companies who want to go in that direction.

	Huawei
	In our contribution, we checked and learned some UE implementation of DVB-H tuner. There are two major differences, the first one is that the RF front end analog filter is optional. The second one is that after the LNA, the signal is filtered by an adjustable bandpass tracking filter to reduce interferers, which may be different from the IMT receiver design.
My question is here: which kind of UE RF front end implementation can we assumed when we specify the UE requirements for LTE based broadcast?
Option 1: UE implementation of DVB-H tuner.
Option 2: IMT UE implementation.

	Ericsson
	Option 2. As stated in our contribution, even if filters covering the entire band exist, from what we have seen so far, those filters characteristics (insertion loss/attenuation) don’t provide any protection from the adjacent frequency ranges. Also, the UE antenna efficiency would be questionable for such large low band.

	Nokia
	In order to conclude the feasibility, we’d need to agree what requirement must be fulfilled w.r.t. rejection and insertion loss, etc.

	 SWR
	We prefer Option 1 based on the experience with DVB-H (Handheld), however, this issue has to be assessed by UE manufacturers

	ZTE
	Option 2. As far as we know, legacy DTT receiver has dedicated  6MHz/7MHz/8MHz filter to receive the signals from different channels instead of receiving the whole band from 470 - 710 MHz.

	Discussion from GTW Oct 12
	Qualcomm: we do not think it is feasible to cover the entire band with a single filter. We have the example. 40MHz bandwidth would not be feasible for low band.
Nokia: we also would like to understand the condition to say whether it is feasible or not. For DTT receiver, it covers all the range. What kind of UE types should be specified, handset or set-top box?
	Qualcomm: the requirement is the typical UE requirements like mask, emission… We should consider the cellular design. In the WID, it is read that the existing design should be reused as much as possible. With that consideration, the single filter is not feasible. For DVB-H design, I do not think there is the filter.
Huawei: we checked the UE implementation of DVB-H tuner. There is major difference. Which kind of UE implementation should be assumed?
Ericsson: We are looking at IMT UE type and existing filter. The existing filter cannot provide the rejection in the full band. We have concern on the antenna design.
SWR: we have handset in mind. We do not consider set-top or roof-top box. In past we have DVB-H device which can cover the single band. We would like to understand the possibility for mobile UE to support the single band from mobile UE vendors. We need understand the technique details why the entire band cannot be supported.
	Qualcomm: the evidence is that we have extensive study for n105. Companies still questioned the feasibility of 40MHz. Does broadcast have the data sheet for filter to cover the whole band.
ZTE: legacy DTT receiver has dedicated 6MHz/7MHz/8MHz filter to receive the signals from different channels instead of receiving the whole band from 470 - 710 MHz.
Nokia: if we are going to support, do we need cover down to 470MHz with the same requirements? If yes, we need the filter.

	Sony
	As pointed out by some companies it may be possible to cover the whole frequency range with a single filter at the cost of performance loss (e.g. blocking). We, therefore, suggest continuing the discussion on front-end filters versus performance.

	Intel
	Option 2: We agree that it is likely not feasible to have a high-quality filter to cover such a wide band.  Yet there may be tunable, low order filters that could provide some filtering in DVB-H receivers, but these are still probably too large for a UE.

	Qualcomm
	What seems to be clear from the discussion so far is that a single filter capable of meeting conventional 3GPP specifications of refsens (IL), ACS and blocking in a size that is suitable for implementation into a smartphone is not feasible.  There may be other filters that can cover the entire range, but they are not expected to be able to meet the above criteria.  Since the WID states that we should reuse the existing UE requirements as much as possible, our conclusion therefore is that single wideband filter is not feasible.  We would welcome input from proponents of a single wideband filter to provide data on what types of specs are achievable.  Until that point, our conclusion remains that single wideband filter is not feasible.




Sub topic 2-2 Reuse of Band n71 or n105
	Company
	Comments

	Qualcomm
	Option 1.  We see significant benefit especially in time to market and to enabling this technology for broadcast to being able to leverage existing UE hardware as much as possible be incorporating at least the frequency range covered by n71/n105 both in the UL and the DL as two possible 5G broadcast bands.

	Huawei
	Option 1a, We share the similar view with Qualcomm. If we plan to reuse the current IMT industry ecosystem, we can consider to specify the frequency range 612 MHz	–	652 MHz as a first priority. It’s very helpful for UE vendors to reduce the cost and space. For the UL part of band n105, we should be careful about the higher band edge due to the mutual protection between 600MHz broadcast system and 700MHz IMT system.

	Ericsson
	We support option 2 (note that we are open for discussion on the exact frequency range). We could also accept option 1 (complementary of option 2).

	Nokia
	Option 1 and option 2 are motivated by reusing the hardware supporting FDD 600 MHz bands. However, we are not sure if it is ok that 5G broadcast service can be started only on that part of UHF band. It would be challenging to reassign channels upper UHF for 5G broadcast only and lower UHF for legacy DTV channels. Thus, we expect that the market would demand all broadcast channels available for 5G broadcast service.

	SWR
	Option 1 seems to be easiest way forward. Option 3 would definitely be the best one, however, the effort and overhead needs to be clarified.

	ZTE
	We have the same concern with Nokia.

	Discussion from GTW Oct 12
	SWR: the point is that it is closed related to the discussions in the previous issues. It is how to reuse the existing design and UE type. We need come up with the solution to use the entire the spectrum. SWR can use the entire band. We would like to reuse them for the 5G broadcast.

	Intel
	Option 1.  We see value in re-use due to reduced time-to-market and potentially reduced footprint in the UE.



Sub topic 2-3 Band(s) definition
	Company
	Comments

	Qualcomm
	Option 3 meets the needs from all perspectives.  The exact band definition proposed in R4-2216644 is subject to further discussion.

	Huawei
	Comments on option 3, does that mean UE have to implement 9 small filters? I have concerns on the costs and limited space in smart phone.
Option 4: We should be careful about the higher band edge due to the mutual protection between 600MHz broadcast system and 700MHz IMT system. 702/703MHz is not preferred.

	Ericsson
	Option 2, we are open for discussion on the exact frequency ranges. Additional smaller bands could also be specified. We don’t see really the benefit of specifying a single full band if it can’t be used…

	Nokia
	Support option 1.

	 SWR
	Option 3 with “smaller bands” as defined in Option 2

	Orange
	We support option 2 and in addition to the reported sub bands, we propose the definition of a TDD full duplex band covering the entire band to make this portion of spectrum more convenient to the different regions and for the future market evolution.

	ZTE
	Option 1 is preferred. To protect the adjacent band n28, it’s better to limit the upper edge of LTE based broadcast to 698 MHz.

	Discussion from GTW Oct 12
	Moderator: proposes the first band to cover the whole frequency band to mimic the DVB-H, and secondly design the multiple bands to cover the whole range with blocking and other requirements.
ZTE: if we want to deploy, the most stringent requirements is the BS requirement to protect n28.
SWR: support the proposal from moderator.
Ericsson: we have concern to define the full bands. How to use the first single band? We have the strong concern to define the band which is not useful.
Huawei: we have concern to implement more than 9 filters. What is the function of filters in the broadcast? The filter is to reject the other band?

	Sony
	Support moderator (not Qualcomm) proposal: one large band together with smaller bands. The smaller bands to be discussed further.

	Vodafone
	We support option 2 (also open to discussion on frequency ranges).

	Qualcomm
	In our opinion, Option 1 is only feasible if no requirements for ACS and blocking are imposed on the band.  Furthermore, there should be no expectation of future concurrent operation with unicast or any other service.  If there are other DTT channels in the band, the UE will be subject to blocking interference.  Can the proponents of Option 1 accept this?
Option 2 includes passbands of nearly 100 MHz.  It has already been demonstrated that the maximum feasibility for the UE is approximately 40 MHz centered at 700 MHz, less for lower frequencies.  Thus, with bands of 100 MHz in bandwidth, it is also expected that ACS, blocking, and future concurrent operation will be sacrificed.  Not as much as option 1, but not able to meet the same kind of performance as cellular.  Certainly in the past, cellular operators have not been willing to sacrifice blocking performance but maybe broadcast operators are willing to make that sacrifice?
Thus, we believe that Option 3 enables both a single band no filtering approach with all the restrictions as described above as well as a conventionally filtered approach.  Depending on the priorities of the operator and the demands of the market, the appropriate solution can be provided with this dual pronged approach.



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 UE feasibility
	Tentative agreements:  No agreement on UE filter feasibility to cover the entire UHF band
Candidate options:  
Option 1.  Full UHF band filter is not feasible while maintaining traditional cellular RF requirements.
Option 2.  Full UHF band filter is feasible but with reduced requirements compared to traditional cellular RF requirements.  Please specify what the relaxed requirements would be.
Option 3.  Full UHF band filter is feasible and traditional cellular RF requirements can be met.
Recommendations for 2nd round:  Discuss among the above 3 options.  Note that options 1 and 2 are not mutually exclusive.  If you choose option 2, please specify what the relaxed requirements would be if you already have an idea.

	Sub-topic#2-2 Reuse of n71/n105
	Tentative agreements:  No agreement as it depends on the conclusion from sub topic 2-1.
Candidate options:
Recommendations for 2nd round:  No further discussion, wait for the conclusion of sub-topic 2-1.

	Sub-topic#2-2 Band(s) definition
	Tentative agreements: No agreement as it depends on the conclusion from sub topic 2-1.
Candidate options:
Recommendations for 2nd round: No further discussion, wait for the conclusion of sub-topic 2-1.



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

Sub topic 2-1 UE feasibility
	Company
	Comments

	Qualcomm
	We support option 2.  We propose that a full band can be defined, but the requirements for such a band would not be the traditional cellular requirements.  For example, we have found full band UHF filters, but either they were lacking in rejection, had large insertion losses, are physically large in size, etc.  One such filter data sheet of a Qualcomm device shows 6.3 dB max IL from 672 – 694 MHz, only 5 dB min attenuation at 758 – 803 MHz and a footprint of 3mm x 2.5 mm.  Other filters are available from Qualcomm with better performance, but still lacking in some areas.  
[image: ]

	Huawei
	The way forward is OK. Further evidence and discussion are needed.

	Sony
	The way forward is OK. Sub-topic#2-1 UE feasibility. Option 2 (referring to this document). As Qualcomm shows, there are a trade-off between sensitivity (filter IL) and blocking (filter attenuation). Probably both parameters have to be relaxed compared to traditionally cellular requirements, for the full terrestrial broadcast band.

	Ericsson
	As mentioned by the moderator, options 1 and 2 are not exclusive. 
We support option 1, we have not found any filter characteristics that could maintain UE RF performance. But if any company has another view, we welcome any input and existing filters characteristics.
For option 2, it’s feasible, we found such filter as well but new requirements would have to be specified for that specific band then. Looking at the filters data sheet we have seen so far (from our contribution and Qualcomm’s comment above), we have concerns on this band’s efficiency/protection. 

	ZTE
	The way forward is OK. 

	Nokia
	Thanks to Qualcomm for the filter data. In this case, two filters are enough to cover 450-698MHz?



Topic #3: UE RF requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215932
	Nokia, Nokia Shanghai Bell
	LTE based 5G UE RF requirement
Observation 1: 10 MHz channel filter may overlap with the adjacent channel or adjacent band interferes, which degrades UE ACS and blocking performance.
Observation 2: Reusing 5 MHz channel filter can be another option to meet adjacent channel selectivity and blocking requirement.
Observation 3: It should be further checked if ACS/in-band blocking level can be kept for 6/7/8 MHz channels in TS 36.101, as more ACS demanding scenario may be needed if uncoordinated deployment is considered.
Observation 4: Further check what blocker level may be needed for out-of-band blocking.
Observation 5: FDD Band 71 REFSENS is not a good example to reuse for SDO band.
Proposal 1: Investigate to minimize the insertion loss with possible sub-band filters if a single wideband filter requires a large insertion loss.
Observation 6: Two different noise figures (for rooftop/car-mounted and in-car/indoor) are assumed during the system evaluations.
Proposal 2: Agree what UE types are specified in this part 2 WI.
Observation 7: Maximum input level needs to be studied for the mobile reception of HPHT scenario.

	R4-2215935
	ZTE Corporation
	Discussion on UE RF for LTE based broadcast
Proposal 1: to reuse the noise figure of legacy DTT receiver design and other implementation margin.
Proposal 2: to further discuss how to collect the throughput of REFSENS requirement at UE side if no HARQ feedback is enabled in the uplink. 
Proposal 3: LTE FRC for 10MHz should be also tailed for 6/7/8MHz when REFSENS requirement are defined. 
Proposal 4: IDC issue between LTE based broadcast and n28 UL should be studied in this WID.
Proposal 5: the UE ACS value (e.g.43, 33, 38dBc) from ETSI EN 303 340 could be taken as starting point and further updates if necessary after the coexistence study.
Proposal 6: the UE Blocking requirement from ETSI EN 303 340 could be taken as starting point and further updates if necessary after the coexistence study.

	R4-2216075
	Huawei, HiSilicon
	Discussion on UE RF requirements
Proposal 1: For UE ACS requirements, the adjacent channel interference should be located closed to the wanted signal.
Proposal 2: For UE ACS requirements, the channel bandwidth of the adjacent channel interference and wanted signal can be same considering the typical interference scenario with 6MHz, 7MHz and 8MHz.

	R4-2216645
	Qualcomm Incorporated
	5G broadcast core requirements verification
Proposal:  A BLER test is specified to verify core requirements.  The parameters (power levels, MCS, channel, etc) of the BLER test should be the same as those conventionally used for core requirement verification.



Open issues summary
Reference sensitivity
One company suggested that Band 71 is not a good example to use for reference sensitivity since Band 71 refsens is impacted by its duplexer insertion loss that could be much smaller.  Therefore, it can be expected that the reference sensitivity for the 5GB band is better than Band 71.  However, no value was proposed.
Another company proposed to use the DTT receiver noise figure and account for other implementation margins, but did not propose any value.
It was also proposed by a company to define different device types (rooftop antenna, in car or in building, outdoor, etc) with different requirements.
ACS and blocking
One company wanted to consider the 10 MHz UE filter assumption as stated in the WID.  With a 10 MHz filter assumption, but with interfering channels spaced at 6, 7, or 8 MHz, the ACS performance might be poor.  It was suggested that 5 MHz filter could be used.  The spacing of 6, 7, and 8 MHz was also iterated by another company.  
It was also suggested to consult EN 303 340 as a baseline or at least a reference for existing DTT equipment to determine the necessary ACS and blocking.  
filtering assumption, adjacent channel should be placed at 6, 7, 8
How does 36.101 ACS and blocking compare against EN 303 340.
Other specs
It was suggested that maximum input level should also be specified for the HPHT scenario.
It was suggested that in-device coexistence with Band n28 should also be studied.
Core requirement verification without HARQ feedback
One company suggested using BLER as method to check core requirements since an uplink channel is unavailable for HARQ feedback. 
Sub-topic 3-1 Reference sensitivity
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-1-1: Refsens value
· Proposals
· Option 1: Refsens should be better than Band 71.  Band 71 refsens is -94.2 dBm for 10 MHz.  When scaling for bandwidth (30, 35, 40 RB’s), this becomes -96.4, -95.7, and -95.2 dBm for 6, 7, and 8 MHz.  Proposal is refsens for 5GB band should be < -96.4 dBm, <-95.7 dBm and <-95.2 dBm.  How much less is TBD.
· Option 2: Refsens should be based on DTT receiver noise figure.  The proponent is invited to present a numerical value preferably with data to justify it.
· Option 3: Other, needs further study.
· Recommended WF
· Discuss.  Are companies ready to agree to Option 1?  Would this value be applicable to all bands, or only those in the n71 frequency range?
Issue 3-1-2: Different device types
· Proposals
· Option 1: 3GPP should define different device types and potentially different refsens requirements for each.  Device types include rooftop mounted antenna, in-car or in-building, outdoor.
· Option 2: No device type differentiation is needed.  LTE doesn’t have device type differentiation with different refsens for smartphone, CPE, dongle, etc  A single refsens is defined for the band and channel bandwidth.
· Recommended WF
· Discuss whether device type differentiation is needed.  It seems only needed for having different requirements since there is no signalling (no uplink) to inform the basestation (broadcaster).

Sub-topic 3-2 ACS and blocker
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-2-1: UE channel filter assumption
· Proposals
· Option 1: Consider other UE channel filters besides 10 MHz, perhaps 5 MHz according to overlapping channel bandwidths method discussed for irregular channel bandwidth
· Option 2: Follow the WID and use 10 MHz as baseline
· Recommended WF
· Propose option 2 since the WID is clear.  A WID modification can be proposed at RAN plenary for discussion there.  The irregular channel bandwidths is incomplete and not yet agreed, so it would be preferred not to create a dependency on another work item.  Can proponents of option 1 accept this conclusion?
Issue 3-2-2: ACS placement
· Proposals
· Option 1: 6, 7, and 8 MHz
· Option 2: 6 MHz only (this should be worst case among the 3)
· Option 3: 10 MHz. “Reuse existing requirements for 10 MHz as much as possible” according to WID
· Option 4: Other, or needs further study
· Recommended WF
· Discuss.  If you select Option 4, please let us know what other study is needed and how it would be used to determine ACS placement.
Issue 3-2-3: Inclusion of EN 303 340
· Proposals
· Option 1: Adopt the ACS and blocking requirements from EN 303 340 as-is
· Option 2: Adjust the ACS and blocking requirements starting from EN 303 340 to align with 3GPP 36.101 conditions.  For example, are all the parameters the same?  MCS, throughput requirement, wanted signal power level, etc.
· Option 3:  Use the ACS and blocking requirements from EN 303 340 as a baseline and adjust depending on the outcome of coexistence study.
· Option 4:  Use the existing 36.101 ACS and blocking requirements for 10 MHz channel bandwidth.
· Option 5:  Other, or needs further study
· Recommended WF
· Discuss.  If you select Option 5, please let us know what other study is needed and how ACS and blocking requirements will be derived or if it is needed at all.
Sub-topic 3-3 Other specs
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-3-1: Maximum input level
· Proposals
· Does maximum input power need to be reconsidered for HPHT?  Current max input level is -25 dBm for 64QAM R=3/4.  (Yes/No)  
· Recommended WF
· Discuss.  If you believe the current maximum input level requirement in 36.101 is inappropriate, please provide an alternative and justification.
Issue 3-3-2: Concurrent operation with Band n28
· Proposals
· Does concurrency with Band n28 need to be considered?  (Yes/No) 
· Recommended WF
· Discuss.  This was not identified as an objective in the WID.  Proponent is invited to share views on whether concurrency with other bands such as n71, n20 should also be considered and what exactly should be studied?
Sub-topic 3-4 Core requirements verification
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-4: BLER
· Proposals
· Can BLER be used for core requirement verification in the absence of uplink channel as proposed in R4-2216645?
· Recommended WF
· Discuss

Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1-1 Refsens value
	Company
	Comments

	Qualcomm
	We could agree to option 1.  Band n71 refsens is impacted by Tx self noise which would not be present for 5G broadcast ROM UE, so it is expected refsens should be better.  Of course, the details need to be worked out, i.e, how much better than Band n71 and how that would be impacted in lower frequencies and depending on the filter insertion losses.

	Huawei
	As SOD band has no Tx interference from UE side, the REFSENS is better than some FDD bands. However, it’s better to assume the noise figure firstly.

	Nokia
	Band 71 is for FDD band with close uplink and thus should not be used as reference to scale the sensitivity for the SDO band.

	SWR
	Starting point is Option 1, however, the assessment of the required REFSENS should be based on DTT noise figure values (6-7 dB)

	ZTE
	Agree with SWR.

	Discussion from GTW Oct 12
	Qualcomm: we support Option 1 that the Refsens should be better than Band 71 since there is no transmission noise.
Apple: it is strange that on one hand that companies said we should reuse and on the other hand company said that the better requirement is needed. It is also strange to skip the REFSENS for the regular channel.
	Qualcomm: in this case, we do not have uplink. Without uplink, we will have better signal even with the existing design.
	SWR: we are talking about the band type is new. Even starting from n71 it does not mean that we will have the same requirement.
	Apple: to some extent, which configuration and which device will be considered.
	Qualcomm: this is MBS downlink only. No uplink.
	SWR: it is just downlink only and handheld.
Huawei: I would like to know the noise figure assumption. Should we consider two Rx diversity gain.
Apple: can we clarify it is handheld UE with DL only and there may be impact from the UL.
Qualcomm: it is clear in the WID that we consider MBS only.

	Apple
	Ok to take band n71 REFSENS values as a starting point, but a deeper analysis is required whether better REFSENS can be achieved and whether it is even needed. As another comment, REFSENS value should be defined only to the 10MHz channel because 6,7,8MHz are “irregular” channels and there was a agreement not to consider irregular channels in this WID. 

	Sony
	Option 1 but as Huawei pointed out in the GTW session, whether it is diversity or not need to be clarified.

	Intel
	Agree with Option 1 as a starting point.  Similar or somewhat lower REFSENSE than Band 71


 

Sub topic 3-1-2 Different device types
	Company
	Comments

	Qualcomm
	Option 2.  The need for different device types is not well justified, especially if the network won’t use this information for planning or scheduling.

	Huawei
	Question on option 1, do we only need to develop RF requirements for the handheld UE or a terrestrial television in this WI?

	Nokia
	We are ok to focus on the requirement for mobile devices (like PC3) first. However, better sensitivity was assumed for the rooftop antenna in the study item evaluations, partly due to long cable loss.
The conclusion of the evaluation study for the rooftop reception may change if only a single requirement is specified.
We have a similar question as Huawei, as WID is not so clear about this.

	SWR
	Option 2

	ZTE
	Support option 2.

	Apple
	Option 2 looks like the most practical approach, but we need to agree which device type we assume as the baseline (as discussed during the GTW session).

	Sony
	Option 2. We think different device types is confusing especially since no signaling is possible.

	Intel
	Option 2, selecting different device types may not be needed, and slows down the standardization process


 
Sub topic 3-2-1 UE channel filter assumption
	Company
	Comments

	Qualcomm
	Option 2 follow the WID on 10 MHz as baseline.

	Huawei
	Question for clarification: if we assume 10MHz UE channel filter assumption, does that mean we only specify 10MHz UE channel bandwidth requirement?

	Nokia
	We’d first need to see the impact of using 10 MHz channel filter, before agreeing any option.
This issue has been discussed in irregular channel bandwidth study item, however, no clear answer is provided yet.
Especially in case of 6 and 7 MHz channel with 10 MHz filter, the adjacent channel interferer cannot be suppressed sufficiently and ACI impact is significant as seen in draft TR 38.844 clause 6.1.3. 

	ZTE
	Option 2 is preferred.

	Apple
	Option 2.

	Sony
	Support moderato’s proposal



Sub topic 3-2-2 ACS placement
	Company
	Comments

	Qualcomm
	We think Option 3 deserves some consideration to follow the WID.  The WID timeline also reflects these simplifications.  If it turns out that 10 MHz placement cannot be used, then other placements can be evaluated such as 6, 7, or 8 MHz and the WID timeline and/or scope may need to be revisited.

	Huawei
	Maybe option1, if operators plan to deploy LTE based terrestrial broadcast system by using 6, 7, or 8 MHz, we have to specify the ACS requirement based on these typical scenario. For option 3, I don’t think we can specify a kind of requirement which is not aligned with the deployment. From requirement perspective, it’s meaningless.

	Nokia
	Option 1.
Option 2 may be technically correct, but regions that do no deploy 6 MHz channel would still request to verify with their deployed channel bandwidth.

	SWR
	Option 1, see e.g. EN 303 340

	ZTE
	Option 1. It’s better to specify dedicated ACS requirement for 6, 7, and 8 MHz.

	Apple
	Option 3. If we start defining ACS requirements for the 6, 7, 8MHz channels it will be equivalent to introduction of the corresponding “irregular” channels, but it was agreed that we do not do that.

	Intel
	Option 3 probably is the best if it is feasible to define ACS this way



Sub topic 3-2-3 Inclusion of EN 303 340
	Company
	Comments

	Qualcomm
	Ideally option 2 and option 4 would give (nearly) the same outcome.  We favor these two options.

	Huawei
	If EN 303 340 is mandatory regulation, I suppose UE have to meet it.

	Nokia
	At least 3GPP requirement should be aligned with EN 303 340, otherwise 3GPP spec may not be accepted. 

	SWR
	Option 2

	ZTE
	Option 3. Since EN 303 340 includes the tests for receiver performance against interference from LTE 700 MHz BS, and LTE 700 MHz UE, it may need to further study the coexistence of n71 UL/DL and 5G broadcast.



Sub topic 3-3-1 Maximum input level
	Company
	Comments

	XXX
	

	Huawei
	Current maximum input level requirement was derived based on 46dBm BS output power and 35meters min-distance between BS and UE. Not sure whether these assumptions are applicable to HPHT LTE based terrestrial broadcast system.

	Nokia
	For reception by rooftop antenna, the maximum input level is never an issue as attenuation can be inserted not to saturate the receiver.
Keeping -25 dBm as a best effort basis may be considered as an option if we are going to reuse the LTE receiver, however, we need to understand how likely the receiver saturation may occur or not. So some analysis should be done in our view (just simple math from geometry and beam pattern may be sufficient).



Sub topic 3-3-2 Concurrent operation with Band n28
	Company
	Comments

	Qualcomm
	While we agree that concurrently is a valid consideration, it is not a part of the WID.  Our proposal is that concurrently should not be specifically addressed, but where possible, specifications can be defined a way to allow for this future possibility. 

	Huawei
	Question for clarification, does “Concurrent operation with Band n28” mean something like DL CA?

	Ericsson
	Band n28 is widely deployed and we assume similar device form factors for broadcast. Hence not unlikely that broadcast in some part of the frequency range considered would have to coexist with n28. 

	Nokia
	What would be the scope of this proposed study? Are we going to specify MSD due to n28 uplink (in-device coexistence)? 
It would probably be useful to study the possible impacts in the TR, however, we would probably not specify anything in the TS.
For now, we understand this is UE implementation issue rather than the standard requirement.

	SWR
	No, as this is not part of the WI, however, this may be an important issue to be further considered

	Apple
	The way we see it is that it is a broader issue. As commented by several companies during the online GTW session, even though a UE will have only DL reception on the UHF band, it does not mean that a UE will have no UL transmission on the neighbor band, which in turn might impact REFSENS. 

	Qualcomm
	To Apple:  So far, 3GPP defines reference sensitivity without any concurrent operation for a band.  Concurrent operation is only tested for CA or DC.  Since this is only the band definition, then I would not expect refsens to be tested with any other service operating concurrently.  Thus, we don’t think any transmitter noise should be considered when we define refsens for this band.  In the future, if some sort of concurrent operation is defined as CA, DC, or MUSIM, then perhaps an MSD or some other adjustment is needed but that would also depend on the particular band combination.  That is not work we undertake here and now for this band.



Sub topic 3-4 BLER
	Company
	Comments

	Qualcomm
	Ok (since this is our proposal!)

	Nokia
	We are OK to use BLER. However, we wonder how conformance test is specified. Is the issue going to be discussed in RAN5? Do we need a LS to RAN5?

	SWR
	yes

	ZTE
	Yes. Support BLER is used for core requirement verification.

	Sony
	Support the proposal in R4-2216645 (Qualcomm)

	Intel
	Yes BLER seems straightforward especially with no re-transmissions needed



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 #3-1-1 Refsens value
	Tentative agreements:  No agreement
Candidate options:
Option 1. Use better than Band n71 refsens as a starting point assuming for the purpose of refsens definition there is no concurrent uplink in any band.
Option 2. Derive refsens from basic principles without necessarily using n71 as a baseline.  
Option 3. Define a refsens requirement with concurrent uplink operation in another band.  Which one?
Recommendations for 2nd round:  Discuss the three options listed above.

	Sub-topic #3-1-2 Device types
	Tentative agreements:  Most companies could agree that no device type differentiation is needed.  It was understood that signaling the device type to the basestation is not possible, so the purpose would be to define different sets of requirements for different device types.  Some companies maintain this is needed citing broadcast receiver connected to roof-top antenna vs. handheld smartphone as an example.
Candidate options:
Option 1.  No device type differentiation is needed.  Only one set of requirements are defined.  This does not preclude defining different sets of requirements in the future if needed.
Option 2.  At least two or more different sets of requirements are needed.  One is for the handheld smartphone type device and the other is for a set-top box type device connected to a roof-top mounted antenna.  A third type might be a receiver inside an automobile with externally mounted antenna.
Recommendations for 2nd round:  Further discuss in the second round.

	Sub-topic #3-2-1 channel filter assumption
	Summary:  Mostly agreeable to follow the WID and use 10 MHz as baseline, but there was still at least one dissenting view.  Another company questioned whether this assumption also implies that only 10 MHz channel bandwidth will be specified.
The WID is clear:  “NOTE: New (dedicated) channel filters (e.g. 6/7/8 MHz filters) are not considered for the UE.”
Candidate options: The UE filter assumption is 10 MHz according to the WID (this is indisputable I hope).  This does NOT imply that only 10 MHz channel bandwidth will be specified – that is still up for RAN4 to discuss.  The proponent to consider other UE filter implementations is invited to present a WID modification for consideration at RAN #98e.
Recommendations for 2nd round:  Discuss whether the above approach is agreeable.  If not, please suggest an alternative.  If a WID modification is planned, the second round can also be used to collect comments from companies to help shape this WID modification.

	Sub-topic #3-2-2 ACS placement
	Tentative agreements: 6, 7, 8, and 10 MHz interfering signal placement for ACS can be further considered.  No downselection from this list is agreeable at this time.
Candidate options:
Recommendations for 2nd round:  No further discussion.

	Sub-topic #3-2-3 Inclusion of EN 303 340
	Tentative agreements:  Option 2 to adjust the ACS and blocking requirements from EN 303 340 seems acceptable.  It was already agreed that a system coexistence simulation study is not needed.  
Candidate options:
Recommendations for 2nd round:  No further discussion

	Sub-topic #3-3-1 Max input level
	Tentative agreements: Further study is needed
Candidate options:  
Recommendations for 2nd round:  Companies are invited to provide further comments if any.  Otherwise, the discussion will continue in the next meeting.

	Sub-topic #3-3-2 Concurrent operation
	Tentative agreements:  No agreement
Candidate options:
For the purpose of this RAN4 discussion, concurrent operation means simultaneous Tx and/or Rx operation in another band in the same UE while receiving 5G broadcast in UHF.  
Option 1. This is not in scope of the WID.
Option 2. This is implementation dependent.  No RF requirements or relaxations are specified by RAN4.
Option 3. This work is relevant and in scope of the WID.  Requirements should be developed.  Which band(s) should be considered?  What requirements are impacted or should be newly developed?  Does the WID need to be modified to clarify and to specify the band or should it be somehow agnostic to band?
Recommendations for 2nd round:  Further discussion of the definition of concurrent operation along with the above listed options to reach a common understanding is recommended.

	Sub-topic #3-4 BLER
	Tentative agreements:  It is agreeable to use BLER as proposed in R4-2216645.
Candidate options:
Recommendations for 2nd round:  No further discussion.



Discussion on 2nd round (if applicable)
Sub topic 3-1-1 Refsens value
	Company
	Comments

	Qualcomm
	We are ok with option 1 or option 2.  While we agree that concurrent operation in another band is an important scenario (and one we hope to address in the future), for this first step in this work item to just define the band, we propose to derive requirements without any other concurrent operation.  We may want to consider possible additional insertion loss to accommodate filtering if we anticipate the need to enable concurrent operation in the future, but that should be the extent of it.

	Huawei
	Either Option 1 or Option 2 is OK. But basic parameters, e.g. NF, IM and diversity gain should be provided or assumed.

	Sony
	Either Option 1 or Option 2. Agree on comments from Qualcomm and Huawei.

	ZTE
	We are ok with option 1 or option 2.  We can consider defining refsens based on the noise figure of DTT receiver.


 
Sub topic 3-1-2 Different device types
	Company
	Comments

	Qualcomm
	We do see the use case of handheld smartphone as well as automotive to be of interest.  But since there is no opportunity for signaling (no uplink channels), we aren’t convinced of the need to differentiate these different device types in the specification at this time.

	Sony
	Support WF.

	ZTE
	The way forward is OK. 


 
Sub topic 3-2-1 UE channel filter assumption
	Company
	Comments

	Qualcomm
	Our suggestion is to at least start with the WID 10 MHz filter assumption.  We believe one of the practical challenges we will face is OEM’s willingness to create new designs to enable 5G broadcast.  If there are no devices, then it will be unlikely for the technology to be adopted against other competing standards no matter what we write into the 3GPP specifications.  Thus, we would like to first explore the possibility of using the existing UE designs with 10 MHz filtering in accordance with the WID.

	Huawei
	Not sure why we should assume and decide this issue firstly. If WID has a clear statement, we don’t need to reword it and focus on the standardization of 6, 7 and 8 MHz channel bandwidths. 

	Nokia
	We are ok with WF to first study the ACS/in-band blocking performance with 10 MHz filter according to WID. However, we wonder, if 10 MHz filer were not able to provide good performance, can broadcast industry accept it simply according to 3GPP? 



Sub topic 3-3-1 Maximum input level
	Company
	Comments

	Huawei
	OK with way forward, i.e. Companies are invited to provide further comments.

	Sony
	Needs further analysis, i.e. OK with WF.

	ZTE
	The way forward is OK. 



Sub topic 3-3-2 Concurrent operation 
	Company
	Comments

	Qualcomm
	Option 1.  We do agree that concurrent operation is an important aspect to include when eventually realizing a 5G broadcast system.  We do expect that a user watching a broadcast on his smartphone will want to be able to receive pages from a cellular network perhaps under the same or different subscription.  However, we would prefer to address this in a stepwise manner.  The first step would be to establish the standalone requirements and band definition for 5G broadcast in this work item.  Then, follow-on work items can be proposed for concurrent operation as needed.  This is the same way that cellular bands work also.  First, requirements for the standalone basic band are developed.  Then, in a second step in a new work item, CA or DC are added with specific band combinations.  In this case, it may be more of a MUSIM configuration rather than CA or DC, but that can be left for future discussion.  We propose that a similar approach should be adopted here.




Topic #4: System coexistence
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2216419
	Qualcomm Incorporated
	Coexistence study of 5G terrestrial broadcast
Proposal 1: Three simulation scenarios to study the broadcast and TN coexistence are proposed in Table 1. 
Proposal 2:  the coexistence scenarios, topology, system parameters, ACLR/ACS modeling, and the propagation model provided in this paper are proposed to be adopted in the 5G broadcast coexistence simulations. 
Proposal 3: the 〖CL〗_(x-ile) value in the TN UL transmission power control model needs to be tuned and calibrated considering the carrier frequency, pathloss and deployment parameters.
Proposal 4: the SINR loss < 1dB is proposed to be used as the 5G broadcast coexistence criteria.



Open issues summary
It was discussed and agreed in the previous RAN4 meeting that system coexistence studies were needed, especially for the HPHT scenario.  A WF was agreed in R4-2214441.  Yet, there is only a single paper in this meeting proposing coexistence scenarios and parameters as well as modeling.  Other submitted papers to this meeting instead point to regulatory documents such as ITU-R documents or ETSI documents to derive coexistence requirements such as ACLR, ACS, and blocking.
Sub-topic 4-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-1: System coexistence
· Proposals
· Option 1: The proposals in R4-2216419 are agreeable.
· Option 2: System coexistence evaluation by simulation is not needed.  Instead, companies prefer to derive coexistence requirements such as ACLR, ACS, and blocking by consulting regulatory or other published references.
· Recommended WF
· Based on the inputs to this meeting, it appears the majority of companies prefer Option 2.  Is option 2 agreeable to all companies?

Companies views’ collection for 1st round 
Open issues 
Sub topic 4-1 System coexistence 
	Company
	Comments

	Qualcomm
	Option 2 is ok (even preferable) for us.

	Huawei
	1) P.1546-6 propagation between broadcast BS and UE is applicable to rooftop antenna reception with Yagi array antenna instead of handheld UE assuming 1.5meter.
2) Do we need to consider the indoor UE for broadcast service?
3) The ACIR model is not same as the usual assumption. Does that mean one frequency gap between aggressor and victim is assumed?
4) We need to check the UE noise figure, BS EIRP, BS height for broadcast system.
5) Not sure whether we can consider BLER for Performance metric.

	Nokia
	We appreciate if some coexistence analysis can be included in the TR.
Regarding proposal 1, should we also have a scenario that broadcast DL as aggressor and adjacent broadcast DL as victim? This may be needed as UE may use 10 MHz filter covering the aggressor signal without enough filtering. 
Regarding proposal 2, we wonder if we should also consider a gap filler scenario, as HPHT is intended for rooftop antenna. There may be out-of-coverage for mobile reception, which is compensated by gap fillers.

	SWR
	Option 2, this is our proposal (see R4-2215342) 

	ZTE
	Option 1 and option 2 are fine to us. We propose to take ACS, blocking  from ETSI EN 303 340 as starting point and further update if necessary after the coexistence study.

	Discussion from GTW Oct 12
	SWR: as broadcast company, we do not believe that we need co-existence study in 3GPP. If the conclusion is different from the regulation, there would be problem.
Nokia: the regulation requirement is the baseline. The regulation requirement is based on the some co-existence study and different deployment. I do not know the existing regulation requirement is aligned with 3GPP mobile deployment.
SWR: ITU-R region the regulation covers other scenario for mobile and portable rather than only roof-top.
Nokia: we would like to have some reference to be added for the requirements to be specified.
Moderator: companies may not think the co-existence study is necessary and prefer to requirement from regulation.


 
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 System coexistence
	Tentative agreements:  From GTW Oct 12
Agreement:
· System coexistence evaluation by simulation is not needed.  Instead, companies prefer to derive coexistence requirements such as ACLR, ACS, and blocking by consulting regulatory or other published references
Candidate options:
Recommendations for 2nd round:  No further discussion



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

	
	WF on agreements for 5G broadcast
	[SWR]
	

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

	R4-2215931
	
	LTE based 5G broadcast band definition
	Nokia, Nokia Shanghai Bell
	Noted

	

	R4-2215932
	
	LTE based 5G UE RF requirement
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2215934
	R4-2217026
	Further discussion on band definition for LTE based broadcast
	ZTE Corporation
	Noted
	

	R4-2215935
	R4-2217027
	Discussion on UE RF for LTE based broadcast
	ZTE Corporation
	Noted
	

	R4-2216074
	
	Discussion on UE implementation for band plan
	Huawei, HiSilicon
	Noted
	

	R4-2216075
	
	Discussion on UE RF requirements
	Huawei, HiSilicon
	Noted
	

	R4-2216419
	
	Coexistence study of 5G terrestrial broadcast
	Qualcomm Incorporated
	Noted
	

	R4-2216519
	
	5G Broadcast: Bands discussion
	Ericsson
	Noted
	

	R4-2216643
	
	Work plan for 5G broadcast
	Qualcomm Incorporated
	Agreeable
	

	R4-2216644
	
	UHF band plan for 5G broadcast
	Qualcomm Incorporated
	Noted
	

	R4-2216645
	
	5G broadcast core requirements verification
	Qualcomm Incorporated
	Agreeable
	



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

	R4-2217707
	
	WF on agreements for 5G broadcast
	SWR
	Agreeable
	The document appears mostly agreeable.  Suggest to continue discussion over email to finalize into an agreeable document.



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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