[bookmark: _GoBack]3GPP TSG-RAN WG4 #79	R4-164475
May 23rd – 27th, 2016, Nanjing, China 


Agenda item:	6.13.3
Source: 	NTT DOCOMO, INC.
Title: 	Evening AH minutes for NB-IoT BS RF Rx
Document for:	Approval
Introduction
This paper is the minute for evening AH for NB-IoT BS RF Rx held on 23th May, 2016.  
Discussion
List of contributions
The list of contributions
	t-doc
	source
	title

	R4-163875
	Ericsson
	BS RF requirements and band edge issue

	R4-164179
	Nokia
	Proposals on BS RX core requirements for NB-IoT

	R4-163645
	ZTE
	Simulation results for Dynamic range

	R4-163746
	NTT DOCOMO, INC.
	BS in-channel selectivity requirement for in-band operation

	R4-163871
	Ericsson
	BS RF Rx In Channel Selectivity requirement

	R4-163646
	ZTE
	Discussion of ACS requirement

	R4-163872
	Ericsson
	BS RF Rx ACS requirement

	R4-163808
	CMCC
	ACS and blocking requirements for NB-IoT

	R4-163873
	Ericsson
	BS RF Rx blocking requirements

	R4-163996
	Huawei
	TP on BS RX ACS/blocking requirements for NB-IoT

	R4-163874
	Ericsson
	BS RF Rx intermodulation requirement

	R4-163997
	Huawei
	TP on BS RX intermodulation requirements for NB-IoT



RF requirements at band edges
Proposals of R4-163875 by Ericsson
Proposal1: Manufacturer should declare for which band(s) interval it will support 3GPP NB-IoT requirements as specified in TS 36.104 and TS 37.104.
Proposal2: Out of this interval, at band edge, manufacturer should also declare the sensitivity it could support.
Proposals of R4-164179 by Nokia
The above proposal by Ericsson is reasonable for certain operating bands identified for NB-IoT operation to facilitate the use of currently deployed radio hardware for NB-IoT deployment.
Propose the manufacturer should also declare the REFSEN outside the band interval where it will support 3GPP NB-IoT requirements as specified in TS 36.104 and TS 37.104

Discussion: 
DCM: we had an offline discussion with Ericsson. We can agree with proposal 1. However, we don’t have to agree with Proposal 2. Do you intend to reflect the proposal 2 in the spec?
Huawei: In the end, do we need “NOTE” in the spec?
Nokia: Once if we accept the proposal 1, then, we need to accept proposal 2. This is good for operators. Otherwise, operators cannot know the exact spec to know the performance.
DCM: we understand that this is useful for operators. But we are discussing 3GPP minimum requirements. we are ok with adding NOTE as information. But we don’t need the proposal 2 as minimum requirements.
Nokia: What is the intention for the NOTE? If the NOTE is informative, the different REFSENS cannot be guaranteed. So, we lose all necessary information.
DCM: The difference between UE and BS, UE needs to support all the band. But BS does not. 
Ericsson: we can accept DCM’s proposal.
Huawei: we are still understanding of each.
Nokia: we do not need “NOTE”.  
Huawei: Currently we declare supported frequency range. This band edge issues comes from Ericsson’s. What would you like to exactly achieve?
Ericsson: we would like to specify the interval.
Huawei: eNB can declare the supported frequency range when we test it.
Ericsson: we need to check it internally.
DCM: If we specify the proposal 2, how many number of refsens vendors need to declare? We don’t have such a requirement for E-UTRA BS.
Conclusion: 	No agreement

Necessity of In channel selectivity for in-band operation
Summary of proposals
	Sub-carrier spacing
	NTT DOCOMO
R4-163746
	Ericsson
R4-163871
	Nokia
R4-164179

	3.75 kHz
	Necessary
	Might be specified
	Not to specify any new ICS requirement for in-band operation in Rel-13

	15 kHz
	Necessary
	Not necessary
	



R4-163746	BS in-channel selectivity requirement for in-band operation
					36.104 v..
					Source: NTT DOCOMO INC.
(Replaces )
Discussion: 
Ericsson: we had some offline discussion. We don’t want to improve the performance so that what we can specify is based on what the current BS can satisfy.
DCM: we have the same view with Ericsson. We don’t intend to have tighter requirements than E-UTRA. We would like to specify the equivalent requirements.
Huawei: the purpose of this requirement is guarantee for BS to appropriately suppress image rejection. Then, we do not have to have redundant requirements since the current spec can cover such ability of the eNB.
DCM: Technical justification that the current E-UTRA eNB can guarantee the required ability for NB-IoT has not been provided so far.
Ericsson: We don’t see if we can come with the equivalent requirement to LTE or not in the end.
    DCM; if technical justification is provided and agreed, we do not need to specify the ICS but if not provided we need to specify it. 
Conclusion: 	It is encourage to share technical justification not to have ICS.


ACS
Summary of proposals for desensitization
	Sub-carrier spacing
	ZTE
R4-163646
	Ericsson
R4-163872
	CMCC
R4-163808
	Huawei
R4-163996
	Nokia
R4-164179

	In-band
	6 dB
	19.56 dB as compromise
	
	6 dB
	6 dB

	Guard band
	6 8 dB
	19.56-19 dB
	
	6 8 dB
	8 B

	Standalone
	19.4 dB
	19.5 dB
	19.5 dB
	19.5 dB
	1619.5 dB

	Remark
	LTE channel bandwidths of 1.4/3 MHz for in/guard band should be precluded
	Interfere Bandwidth and position should follow table 7.5.1-3 in TS 36.104
	
	For in-band and guard band operation, ACS interfering signal level can reuse that in existing LTE requirement. Therefore, the corresponding table should be deleted in the TR.
	



Discussion: 
Nokia: we would like to ask other eNB vendors to calculate the value in a similar manner with us.
Ericsson: we consider 5 MHz LTE. Our estimation was 13.5 dB. 
Huawei: we think that this guard band operation depends of location of NB-IoT. If we take the worst case, the value may become worse.
DCM: How to derive this + 2 dB compared to 6 dB.
Nokia: our calculation is based on 10 MHz channel bandwidth. 8 dB from 10 MHz and 13. 5 dB from Ericsson based on 5MHz.
DCM: We would like to need more time to check the value for guard band.
Nokia: can we put 8 with []? 
DCM: at this moment, we cannot agree with the suggestion.
Conclusion: 
Agreement

	Sub-carrier spacing
	Agreement

	In-band
	6 dB

	Standalone
	19.5 dB



   For guard band, DCM needs to better understand where the 8 dB comes from.

In-band blocking
Summary of proposals for desensitization
	Sub-carrier spacing
	Ericsson
R4-163873
	CMCC
R4-163808
	Huawei
R4-163996

	In-band
	6 dB
	6 dB
	6 dB

	Guard band
	6 dB
	6 dB
	6 dB

	Standalone
	6 dB
	6 dB
	6 dB




Agreement: 
	Sub-carrier spacing
	Agreement

	In-band
	6 dB

	Guard band
	6 dB

	Standalone
	6 dB



Out of band blocking
Summary of proposals for desensitization
	Sub-carrier spacing
	Ericsson
R4-163873
	Huawei
R4-163996
	Nokia
R4-164179

	In-band
	6 dB
	6 dB
	

	Guard band
	6 dB
	6 dB
	

	Standalone
	6 dB
	6 dB
	

	Remark
	
	
	To allow certain spurious responses for the out-of-band blocking requirement



Discussion: 
Nokia: our experts says that this too high PSD NB-IoT causes spurious response. We see a risk that we may see some spurious response. So that we would like to hear other eNB vendors’ opinions. And we would like to add []  to the final value considering that risk.
Ericsson: we have not investigated this aspect so that we need time to study so that we support adding [ ].
DCM: Do you intend to introduce relaxing Rx spurious emission.
Huawei: Currently we don’t have any issues. If there are chances, it would be good.
DCM: we understand that Nokia’s intention but we don’t have this kinds of requirements for eNB so that we are not sure if we need to specify this spurious response or not.
 Huawei: the value does not have to have [ ]. 
 Huawei is ok with Nokia’s proposal that values and the NOTE to allow spurious response. 
Chair: That means we allow spurious response from the beginning?
Huawei; It depends on study results.
DCM: we cannot allow this NOTE.  It look difficult to have an agreement. But we can continue the discussion after this meeting. According the study results, we would be able to specify the outcome later.
Agreement: 
	Sub-carrier spacing
	Agreement

	In-band
	6 dB

	Guard band
	6 dB

	Standalone
	6 dB



Whether allowing certain spurious responses for the out-of-band blocking requirement or not is for further study.

Narrow band blocking
Summary of proposals for desensitization
	Sub-carrier spacing
	Ericsson
R4-163873
	Huawei
R4-163996
	Nokia
R4-164179
	CMCC
R4-163808
	ZTE

	In-band
	6 - 19.5 dB
	
	No need
	
	

	Guard band
	6 - 19.5 dB
	
	No need
	
	

	Standalone
	6 - 19.5 dB
	Open to discuss the necessity
If necessary the desensitization is 6dB
	No need
	3 - 6 dB
	6 dB

	Remark
	
	
	No need for narrow-band blocking as ACS is tested with a narrowband NB-IoT interfering signal.
	
	



R4-163873	BS RF Rx blocking requirements
					Source: Ericsson
(Replaces )
Discussion: 
Ericsson: We have the similar view on having one requirement but narrow band blocking is more stringent than ACS so that we can specify narrow band blocking only.
Huawei: what is the desens for narrow band blocking?
CMCC: we believe that we should specify both narrow band blocking and ACS. ACS has already been agreed in this evening AH. The purpose and the detailed conditions for both requirements are different.
 Nokia: where is the interfere falling into? 
ZTE: the condition is the same as that of CMCC proposes.
CMCC: frequency separation is different from company to company. 
DCM: we also think that the requirement is necessary.
Huawei: at least, MSR spec point of view, it is necessary.

Agreement: 
· Specifying narrow band blocking requirements
· Companies are encouraged to have common side conditions for requirements such that blocker position and its level etc( at least by the end of Wed)
· Then, we discuss the value of desens

Receiver intermodulation requirements
Summary of proposals for intermodulation requirements
	Operation modes
	Ericsson
R4-163874
	Huawei
R4-163997

	In-band
	6 dB
	

	Guard band
	6 dB
	

	Standalone
	6 dB
	6 dB



Discussion: 
Nokia: we would like to apply the same approach for OOBB for standalone case.
Agreement: 

	Operation modes
	Agreement

	In-band
	6 dB

	Guard band
	6 dB

	Standalone
	6 dB



Whether allowing certain spurious responses for the receiver intermodulation requirement or not is for further study for standalone mode.
Receiver narrowband intermodulation requirements
Summary of proposals for intermodulation requirements
	Operation modes
	Ericsson
R4-163874
	Huawei
R4-163997

	In-band
	
	Reuse LTE requirements

	Guard band
	
	Reuse LTE requirements

	Standalone
	6 - 19.5 dB
	



Discussion: 
Ericsson: we need to specify narrow band blocking first.
Nokia: we would like to follow the same approach for OOBE.
Huawei: our paper says that we reuse the existing requirements
DCM: for in/guard, we need to reuse the existing requirements.
Ericsson: we need to check the side conditions.
Agreement: 
· Specifying Receiver narrowband intermodulation requirements
· Companies are encouraged to have common side conditions for requirements such that blocker position and levels etc( at least by the end of Wed)
· Then, we discuss the value of desens

Conclusions
This paper is the minute for evening AH for NB-IoT BS RF Rx held on 23th May, 2016.  
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