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1. Introduction
This paper containt minutes for UE RF evening Adhoc on 04 April 2017. 
2. Discussion
Intention is to try to reach agreement on critical open topics

2.1. Channel BW terminology

R4-1704224 WF on Channel bandwidth related terminology 






Source: NTT DoCoMo

Decision: 

The document was Return to.
Ericsson: CBW: Should say contiguous channel BW. UMBW: Sizes of carrier BW is ambiguous
Sprint: OBE are defined based on channel in US. Channel BW definition is needed

Intel: CBW, better defined based on CC. UMBW: signalling structure is not clear, different SCS may have different UMBW

Samsung: Is this defined per CC or per Cell? What about other working groups, do they understand this UMBW definition? RAN1 discussion is needed.

LG: Where UMBW is larger than CBW? Where TX and RX BW can be different?


Qc: If UE supports 60 MHz (CA) and LTE only has max ChBW of 20.  

Huawei: CBW: Future aspect, can this be opened in later rel. Is this declared by BS?

Vodafone: Is this defined as MHz, not RBs. If MHz, then where NRB is declared? Will BS support other BWs, and what is granularity?
Ericsson: Discussion getting complicated, maybe difficult to agree. Assumed we are discussion UE max supported BW

Vzw: Does UMBW include total BW for NC CA or is that defined separately?

TMO: Now in mmW we have two NC chucks of band, how would UMBW be used in this case?

Qc: NC CA, we need further discussion. Perhaps separate signalling 

QC: Set of CHBW for Bands, and BS supported some, UE similarly supports some of these. Open Q is, what happens if UMBW is narrower than CBW, UE should be able to connect to that cell. Also future aspect must be considered. UE can support full CBW through aggregating two UMBWs. 
Vodafone: Assume BEM is justified. Only emission mask out of band defined. What do we lose? 

Chair: Sprint had comment on US emission reqs

Vodafone: Does that mean we have to everything based on channel BW? To satisfy regulatory rules.

Samsung: To QC comment. RAN1 has already agreed that UE may declare different BWs than system BWs. R4-1700243
· 
The NR physical-layer design should be such that devices with different bandwidth capabilities can efficiently access the same NR carrier regardless of the NR carrier bandwidth
QC: There is no agreement if this is possible or not. Can Samsung clarify how it is planned if network has e.g. 1 GHz and UE only supports 200 MHz.

Docomo: Revision is perhaps needed. Which parts are agreeable?
Ericsson: Contiguous operation still unclear. Also which SEM is referred
Intel: How UE would indicate UMBW? It is better to start with CBW. CA should be left for further discussion
Nokia: As QC explained. It is difficult to define CBW based on CC BW.

Intel: Single CC processing. CC BW and CBW may not be contradicting

Samsung: We agree with Intel. Carrier BW is misleading to this group. We should focus on single carrier CBW. 

QC: This means we are keeping LTE definition. Can we agree this?

Samsung: Should we link CBW and system BW?  

QC: This makes this more confusing.

Samsung: How to handle different capability between UE and network is still open.

QC: What is definition of system BW, BW supported by BS, UE or what?

Docomo: Max contiguous BW supported by UE is UMBW. Operating contiguous BW supported by BS is CBW.
Intel: How will we use this information?

QC: Specs will include a set of allowed UMBWs. UE has to support at least one of these defined UMBWs.

Samsung: We are going to use this concept to define max BW. 
Intel: Agree four terms: Aggregated BW, Aggregated UMBW, Per CC and Per CC UMBW

Vodafone:  We support definition from Docomo. Not understand Intel definition. What is per CC UE max BW? We would need to understand this more. 
Docomo: we will revise WF according to text in yellow. Is concept agreeable? This means we do not need to specify 1 GHz CBW. 

QC: Operating contiguous BW is negotiable between BS and UE. UMBW defines the UE emissions. What ever is the operating BW is up to agreement between BS and UE. UE may realise the BW support in multiple parts. 

 Conclusion: Docomo will revise terminology according to text in yellow and we will return to the topic in main session.
2.2. Sub-carrier spacing
R4-1704222 WF on SCS for NR






Source: Qualcomm Incorporated

Decision: 

The document was Return to.
Intel: We wish to keep 60 kHz in mmW. 

Huawei: >24 GHz, we share view with Intel. Sync Ch should be RAN1 issue. Maybe rephrase, “240 kHz is NA for data. “
Chair: How is “RAN1 check” made 

Huawei: With LS. TDoc number already assigned.

QC: We will revise, would like to keep bracket in 60 kHz but can compromise 

LG, Samsung, Ericsson, ZTE: We want to keep 60 kHz

Conclusion: WF according to presented online changes seems agreeable. Issue will be confirmed in main session.  
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2.3. Maximum channel BW

[image: image2.emf]R4-17xxxxxWFonMaximumCHBW.zip


Vzw: Figure in slide2, is forward computability an issue or not? 
QC: Fwd compatibility is not an issue if support with two FFT is allowed.

Vodafone: Fig slide 2, two UEs, one 800, one 400+400, can BS operate simultaneously with both UEs. If UE does operates only 400, can UE operate in the middle of channel. 


QC: First case (800 and 400+400) Has to be supported, Middle of channel operation, from UE point of view, no issues. 

Intel: Similar Q as Vodafone. If we want to use smaller FFT, why BB needs to treat these separately. 200+200, is there gb in between?

QC: This allows some flexibility. No gb. 

ZTE: Slide 3, in this case CHBW is aggregated BW. 


QC: The intention is to define this in this way, that CBW is wider than max UE BW.

Vodafone: Is UE allowed to reach e.g. 100 MHz in  many ways, aggregating 20 MHz x 5 or 2x50 MHz. This is not favourable from BW point of view. 

QC: We sympathize. Limitting max to something that is supported with CA is not reasonable.

Chair: UE should be mandated to use it max available FFT size to realise the BW. 

Vzw: How many RF chains in slide3

QC: Up to implementation

Intel: More CCs, more overhead. UE that supports wider max BW, may need suffer from other UE supporting narrower BWs. Simultaneous gNB operation with multiple UE types is up to RAN1

Qc: Can intel expl how there is overhead? If we want support this, then we should LS to RAN1 and tell them this is what we want

Intel: More CCs, more PDCCHs

Nokia: We have concern if UE wants to split BW in to smaller chunks. 

QC: Understand with Intel concern. Overhead can be mitigated by design. Understand Nokia. We should discuss min requirements. 

Vodafone: Max BW would apply per SCS basis? 

QC: Max ch BW is ADC related. Separation to FFT is after ADC. 
ZTE: Assumption is that rel-16 BW is larger than rel-15. Then no issue if gNB is within UMBW. 

QC: Issue still exists. UE may be downgraded to lower capability. 

ZTE: Rel-15 UE should be able to understand new BW. 

QC: Signalling issue. UE must understand I support 800 but use 2x400 to do it. 

ZTE: Future proofing is needed in this case. 

QC: Agree. 
CMCC: Q: if UE supports 800 MHz, is there one PA or two PAs? If two PAs, max BW is not 800 MHz, and there is a combiner with losses. 

Vodafone: This could happen already with 20 MHz if freq crosses the boundary

QC: This discussion has nothing to do with no of PAs. Intention is to establish principles to ensure forward compatibility. 

Huawei: Can UE with 400 MHz only work in both cases.

QC: Intention is this. Need to tell Ran1. Can we agree slides 2 and 3 and send LS to RAN1?

LS: RAN4 intents to allow new wider BW added and wants to ensure fwd compt. 

Vzw: We support sending LS

Docomo: UE needs to indicate BW, LS to RAN2 is also needed.

Huawei: RAN1 has agreed to send LS to RAN4 on issue related to this. LS may not be needed. 

Vodafone: If we do something with the LS, can we say that we do not want to increase control overhead?

Vzw: We want to send LS regardless of RAN1 LSs.

Intel: We support Huawei. We should wait Ran1. Also overhead needs to be understood before LS. 
Chair: can we check LS status from RAN1


Huawei: It’s a QC LS. 

QC: No info yet. 

QC: Can we agree to have fwd compt to have new CH BW in future?

Ericsson: Yes!

Vodafone: We can assume that RAN1 will make it work. We can discuss what to send and to whom in the morning. Main Chair: we can return to UE RF already on Wednesday if needed. 

Huawei: We need to also check BS aspects. Will return this meeting. 

Potential agreement, to be confirmed in main meeting: Ensure forward compatibility for adding new channel BW in future releases 

QC: Max CH BW?

Samsung: Want to wait for RAN1 before agreeing max CHBW. 

Main Chair: Return to adhoc results Wednesday after lunch.  Other UE topics after testability. 
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Agreements on SCS


SCS supported for bands in below 1 GHz


15kHz, 30kHz


60kHz will not be supported pending RAN1 check


SCS supported for bands between 1GHz and 6GHz


15kHz, 30kHz, 60kHz


SCS supported for bands above 24GHz and below 52.6GHz


[60] kHz, 120kHz for data and control


240kHz not applicable for data
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Support of New Channel Bandwidths


Addition of a new channel bandwidths should be allowed in a future release


Handling of a CHBW with CA by the UE needs to be supported in the specifications for forward compatibility


gNBs will have to handle UEs that support CHBW with CA such that legacy UEs can still use entire UMBW
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Agreements


Addition of new channel bandwidths is allowed in future releases


RAN1 design should ensure forward compatibility, send LS to RAN1 to inform about this agreement


UE is allowed to support CHBW with CA combinations


For example, with 400MHz CHBW UE can support 2x200MHz or 4x100MHz


UE can process the “CCs” independently from a baseband point of view


Which combinations are allowed is FFS











Maximum channel bandwidth (CHBW) in Rel. 15


For bands below 6GHz


100MHz maximum CHBW


For bands above 24GHz


200MHz maximum CHBW


Larger channel bandwidths can be introduced in future releases
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