3GPP TSG-RAN WG4 Meeting #78 NB-IoT AH
R4-78AH-0015
Kista, Sweden, 3 - 4 May 2016
Source: 
NTT DOCOMO, INC.
Title: 
BS OBUE requirement for NB-IoT guard-band operation with 1.4/3/5 MHz CBW
Agenda item:
5.4.7
Operating band unwanted emissions
Document for:
Approval
1. Introduction
In RAN4#78bis meeting, WF on BS TX requirements was agreed in [1] where several agreements on channel BW, occupied BW, ACLR and OBUE for in-band/guard-band/stand-alone operations were summarized. In this contribution, we discuss one of the remaining open issues for guard-band operation with 1.4/3/5 MHz CBW.
2. Background

2.1. Agreed WF
Table 1 shows the summary of TX requirement captured in [1],
Table 1: Summary of TX agreement in [1]
	Requirement
	Operation mode

	
	In-band
	Guard-band
	Stand-alone

	
	
	CBW = 1.4/3/5 MHz
	CBW > 5 MHz
	

	Channel BW
	Defined
	Not yet Defined
	Defined  in this WF
	Defined

	Occupied BW
	Defined
	Not yet defined
	Defined
	Defined  in this WF

	ACLR
	Defined
	Defined in this WF

	OBUE
	Defined
	Not yet defined
	Defined
	Defined

	Spurious emission
	Defined


Remaining open issues of TX side are requirements for guard-band with 1.4/3/5 MHz CBW only. How to define Channel BW and occupied BW depends on the OBUE agreement.
In the same WF [1], it was also agreed that RAN4 selects either option shown in below for OBUE requirement and needs to endorse in this AH meeting.

==Current agreement==

”OBUE requirements for NB-IoT in Guard band and LTE BW <= 5 MHz”
· Further discussion to address 1.4, 3 and 5 MHz, 2 possible options:
· NB-IoT position + power boosting declaration
· Not specified in Rel. 13
· Endorsement at next AH in May.
================
In this contribution we discuss OBUE (and channel BW and occupied BW) requirements for guard-band operation with 1.4/3/5 MHz CBW and show the applicable requirement according to the last RAN4 discussion and agreements.

3. Discussion on OBUE requirement
In the last RNA4#78bis meeting, we proposed how to address this issue in [2], and our proposal was selected as a first option (NB-IoT position + power boosting declaration) in the WF [1]. 
========refer from [2]==========

Proposal 1: For guard-band operation with 1.4/3/5 MHz CBW, the same UEM requirement for LTE shall be used since RAN4 had already concluded there is no DL co-existence issue for guard-band operation.

Proposal 2: For guard-band operation with 1.4/3/5 MHz CBW, the same UEM requirement with LTE shall be used since RAN4 had already concluded that 6dB boosting for guard-band operation would be feasible with existing LTE UEM when NB-IoT carrier is placed adjacent to the LTE RB edge as close as possible.

Proposal 3: Either option A or B shall be used to specify the output power dynamic range requirement.

· Option A: Vender declares the outermost RB position with 6dB boosting in the CBW where the UEM requirement can be met.
· Option B: Vender declares the boosting level(s) (<= 6dB) at each/certain RB in the CBW where the UEM requirement can be met.
==========================

In the following sub-clause, we discuss which option should be selected as a Rel-13 NB-IoT BS RF requirement.

3.1. 1st option (NB-IoT position + power boosting declaration)
As we proposed [2] in RAN4#78bis, we propose to select 1st option (NB-IoT position + power boosting declaration) for Rel-13 NB-IoT BS RF requirement in this meeting too. 1st option is based on the proposal in [2]. It is clear that RAN4 has studied co-existence and power boosting based on the current E-UTRA OBUE requirement from [2]. (If you need, you can find reference)
Proposal 1: For guard-band operation with 1.4/3/5 MHz CBW, the same UEM requirement for LTE shall be used since RAN4 had already concluded there is no DL co-existence issue for guard-band operation.

Proposal 2: For guard-band operation with 1.4/3/5 MHz CBW, the same UEM requirement with LTE shall be used since RAN4 had already concluded that 6dB boosting for guard-band operation would be feasible with existing LTE UEM when NB-IoT carrier is placed adjacent to the LTE RB edge as close as possible.

In this sub-clause, we clarify our proposal in detail. RB allocations and frequency offset of each RB from Fc (carrier centre frequency) are illustrated in Fig 1 for guard-band operation with 5MHz CBW. Guard-band of 5MHz CBW on a side, only one position (Fc+2.3475 MHz) is available to place NB-IoT RB. It means that the number of available RB positions to place NB-IoT RB in guard-band is only one for 5MHz CBW and zero for 1.4/3 MHz CBW. Thus we revise the proposal as below.
Observation 1: The number of available RB positions to place NB-IoT RB in guard-band is only one for 5MHz CBW and zero for 1.4/3 MHz CBW.
Proposal 3: As a RB power dynamic range requirement for guard-band with 5MHz CBW, vender declares the RB boosting level where the UEM requirement can be met.
Proposal 4: There is no need to specify RB power dynamic range requirement for guard-band with 1.4/3MHz CBW, since there is no guard-band RB to be able to place NB-IoT signal.
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Fig 1: RB allocations and frequency offset of each RB from Fc
As a declared RB boosting level for guard-band with 5MHz CBW, it should be allowed to declare any level. For example, in TS 36.141 section 4.6.8, it is captured as “NOTE 2:
Different rated output power may be declared for BS configured for 256QAM downlink operation.”. This NOTE means vender can declare any (equal to, higher or lower than rated output power of other modulation scheme) rated output power for 256QAM. We can reuse this principle for RB boosting level for guard-band with 5MHz CBW.
Proposal 5:As a declared RB boosting level for guard-band with 5MHz CBW, it should be specified that vender can declare any boosting level.
3.2. 2nd option (Not specified in Rel. 13)
It depends on the BS implementation whether BS can satisfy current E-UTRA OBUE requirement for NB-IoT guard-band operation with (1.4/3/)5 MHz CBW. Namely, RAN4 cannot conclude that there is no BS to satisfy E-UTRA OBUE requirement. If we don’t specify any requirement for NB-IoT guard-band operation with (1.4/3/)5 MHz CBW in Rel-13 timeframe, this means A) as shown in below, B) is not applicable understanding;
A) to forbid guard-band operation with small CBW in Rel-13 NB-IoT,
B) to allow any TX characteristics for NB-IoT guard-band operation with small bandwidth in Rel-13 NB-IoT.
Observation 2: If 2nd option (Not specified in Rel. 13) was selected, it means to forbid guard-band operation with small CBW in Rel-13 NB-IoT.

Namely, if RAN4 doesn’t specify any requirement for NB-IoT guard-band operation with (1.4/3/)5 MHz CBW in Rel-13, we have several disadvantages for both Venders and Operators as below.
Disadvantages (for both Venders and Operators)
· Even if some BS can satisfy current E-UTRA OBUE requirement for guard-band operation with (1.4/3/)5 MHz CBW, this BS cannot operate guard-band NB-IoT.

· Operator cannot operate guard-band operation with small bandwidth.

· Vender cannot declare that the BS can satisfy 3GPP requirement.
Proposal 6: Since there is disadvantages to select 2nd option (Not specified in Rel. 13) for both Venders and Operators, thus RAN4 should not select 2nd option and should specify the requirement in Rel-13.
4. Discussion on Channel BW and Occupied BW
According to above discussion, if RAN4 decide to specify OBUE requirement for guard-band operation with (1.4/3/)5 MHz CBW, RAN4 can also agree how to specify channel BW and occupied BW as Table 2. Change track shows the difference from current agreements captured in TR 36.802 v.0.3.0. For the reference we also show them for in-band operation.
Table 2: Channel BW and Occupied BW for guard-band operation

	
	in-band operation
	guard-band operation

	
	
	CBW = 1.4/3/5 MHz
	CBW > 5MHz

	BS Channel BW
	LTE channel BW
	LTE channel BW

	Occupied BW
	less than the channel bandwidth of LTE carrier
	less than the channel bandwidth of LTE carrier
	less than the channel bandwidth of LTE carrier


Proposal 7: For guard-band operation, BS Channel BW should be LTE channel BW, and Occupied BW should be less than the channel bandwidth of LTE carrier.
5. Conclusion

In this contribution, we discussed unwanted emission requirement for guard-band with 1.4/3/5 MHz CBW. We obtained following observations and proposals.
Proposal 1: For guard-band operation with 1.4/3/5 MHz CBW, the same UEM requirement for LTE shall be used since RAN4 had already concluded there is no DL co-existence issue for guard-band operation.

Proposal 2: For guard-band operation with 1.4/3/5 MHz CBW, the same UEM requirement with LTE shall be used since RAN4 had already concluded that 6dB boosting for guard-band operation would be feasible with existing LTE UEM when NB-IoT carrier is placed adjacent to the LTE RB edge as close as possible.

Proposal 3: As a RB power dynamic range requirement for guard-band with 5MHz CBW, vender declares the RB boosting level where the UEM requirement can be met.
Proposal 4: There is no need to specify RB power dynamic range requirement for guard-band with 1.4/3MHz CBW, since there is no guard-band RB to be able to place NB-IoT signal.
Proposal 5:As a declared RB boosting level for guard-band with 5MHz CBW, it should be specified that vender can declare any boosting level.
Proposal 6: Since there is disadvantages to select 2nd option (Not specified in Rel. 13) for both Venders and Operators, thus RAN4 should not select 2nd option and should specify the requirement in Rel-13.
Proposal 7: For guard-band operation, BS Channel BW should be LTE channel BW, and Occupied BW should be less than the channel bandwidth of LTE carrier.

In addition, we provide corresponding TPs in [3-5].
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