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1 Introduction
In WID [1], B24 need to be added to Category M1/M2 and NB1/NB2, in this paper, the RF impact on the spec and future work plan is proposed.
2 Discussion
2.1 Background
B24 from 36.101 has below frequency range:
	24
	1626.5 MHz
	–
	1660.5 MHz
	1525 MHz
	–
	1559 MHz
	FDD


FCC updated regulation requirement on B24 [4] and in [2] the requirements are summarized below:
For Base Station [2]:

· Downlink channel from 1545 – 1555 MHz will not be used for terrestrial operations.  
· Base Station transmit EIRP on downlink channel 1526 – 1536 MHz will be limited to 9.8 dBW.
· The wideband OOBE emissions limits for 1526 – 1536 MHz DL channel:

· 1541-1559 MHz: -85 dBW/MHz,

· 1559-1610 MHz: -100 dBW/MHz

· 1610-1650 MHz: -85 dBW/MHz

· The narrowband emission limits for 1526 – 1536 MHz DL channel:
· 1541-1559 MHz: -112 dBW/2 kHz

· 1559-1610 MHz: -110 dBW/700 Hz

· 1610-1650 MHz: -95 dBW/700 Hz

· .
For User Equipment [2]:
· The maximum EIRP limit for UL channels: -7 dBW
· The wideband OOBE emissions limits:

· -105 dBW/MHz or less between 1541 – 1608 MHz

· A linear ramp from -105 dBW/MHz to -100 dBW/MHz between 1608 – 1610 MHz

· A linear ramp from -100 dBW/MHz at 1610 MHz to -67 dBW/4kHz at 1627.5 MHz
· -58 dBW/4 kHz at a 1 MHz offset from edge of 1646.5-1656.5 MHz band

· -67 dBW/4kHz at 1627.5 MHz

· The narrowband emission limits:

·  A linear ramp from -44 dBW/700 Hz at 1625 MHz to – 110 dBW/700 Hz at 1610 MHz between 1625 – 1610 MHz

· A linear ramp from -110 dBW/700 Hz at 1610 MHz to -115 dBW/700 Hz at 1608 MHz between 1610 – 1608 MHz

· -115 dBW/700 Hz between 1608-1559 MHz

· -132 dBW/2 kHz between 1559 – 1541 MHz

There is also another new WID [3] to introduce the FCC regulation impact together with objective to modify the duplex distance of TX/RX:
· Update relevant E-UTRA technical specifications as necessary for the existing 3GPP Band 24 to align with the modified FCC rules
· Address implications of tighter out of band emission limits specified for the UE in the FCC Order recently published.

· Specify two Tx/Rx spacing allowing use of either UL channel (1627.5 – 1637.5 MHz or 1646.5 – 1656.5 MHz) with the DL channel, 1526 – 1536 MHz. 

· Identify impact on requirements for the uplink power level for 1627.5 – 1632.5MHz, if needed, specify requirements

· Review FCC material on record in docket 12-340, 11-109 that formed the basis for the FCC’s decision regarding GPS coexistence with band 24 downlink to evaluate the impact on E911 calls in accordance with FCC rule 47 C.F.R §9.10
· NOTE: It is expected that the corresponding work will commence already during the RAN4#96e meeting
2.2 RF impact analysis
These new limits from FCC order 20-48A1 [4] replaces the old limits analyzed in chapter 4.2.3 , 5.3.1 and 5.3.2 [5] for UE and BS spec, therefore, the relevant requirement in BS and UE spec need to be re-evaluated and where applicable the spec needs to be updated.
cat-M1/M2:

UE RF 
The new band needs to be added to operating band, UE power class and REFSENS for Cat-M1/M2.
Channel raster need to be limited for B24 as in new WID[3] only two 10MHz channel (UL 1627.5 – 1637.5 MHz or 1646.5 – 1656.5 MHz and DL 1526 – 1536 ) are allowed in FCC and to be specified in 3GPP. This can be done in scope of new WID[3].
As indicated in[2], the new FCC requirements [4] are stricter than the previous mandated by FCC. A new NS value may be needed to for the additional spurious requirement listed in Table 1 which captures these new requirements. As the new requirements to introduce is the same with the new WID [3], we recommend that WID of adding new band for M1/M2 to follow the WID [3].  However, as it may be the case the A-MPR table could be different with normal UE, the A-MPR simulation would be needed both for non-subPRB and subPRB allocation for cat-M1/M2.
As the new WID [3] also introduce different duplex spacing for two 10MHz channel (use of either UL channel 1627.5 – 1637.5 MHz or 1646.5 – 1656.5 MHz with the DL channel, 1526 – 1536 MHz), so the TX–RX frequency separation needs to be updated. However, this could be done in new WID[3] scope and thus there is no need to update M1/M2 WID as it refer to the general section.  

Table 1: Additional requirement 
	Frequency band

(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 
	Note

	
	10MHz


	
	

	1541 ≤ f ≤ 1559
	-102
	2 kHz
	EIRP of discrete emissions of less than 700 Hz bandwidth, averaged over any 2 millisecond active transmission interval

	1559≤ f ≤ 1608
	-85
	700Hz
	

	1608≤ f ≤ 1610
	-85 +5/2 (f-1608)
	700Hz
	

	1610≤ f ≤ 1625
	-80+ 66/15 (f-1610)
	700Hz
	

	1541 ≤ f ≤ 1608
	-75
	1MHz
	EIRP and averaged over any 2 millisecond active transmission interval

	1608≤ f ≤ 1610
	-75 + 5/2 (f-1608)
	1MHz
	

	1610≤ f ≤ 1627.5
	-70+ 57/17.5 (f-1610)
	1MHz
	

	1638.5 ≤f ≤ 1645.5
	-28
	4kHz
	

	1657.5 ≤f ≤ 1660.5
	-28
	4kHz
	


Observation#1: WID [3] set the general framework of the B24 and new band for MTC WID as feature of B24 has dependence on the WID[3]. 

Proposal-1: A-MPR simulation for Cat-M1/M2 would be needed for new FCC requirement.

BS RF: 
The new FCC order need to be reflected in OBUE additional requirement chapter 6.6.3.3. This could follow new WID[3] also with the TX/RX spacing change.
Proposal-2: For BS RF, no new RF impact on cat-M1/M2 in addition to WID[3] scope.
 NB: NB1/NB2
UE RF: 

The new band needs to be added to operating band, UE power class and REFSENS for Cat-NB1/NB2.

The NB is new RAT and how to handle more stringent emission requirement is open issue to be investigated.
Proposal-3: Further investigation is needed on how to handle more stringent requirement for NB-IoT.
BS RF: 
The new band need to be added to the operating band and inband/outband blocking for standalone and inband/guard band operation for NB-IoT.
2.3 Workplan

As the analysis shows there is dependency on the B24 framework of WID[3] and there are some A-MPR simulation that may be needed, it needs several meetings to conclude the A-MPR investigation for cat-M1/M2 and cat-NB1/Nb2, we propose below workplan:

1. RAN4#96: Discuss and agree with the work plan.
2. RAN4#97: Agree on the new FCC requirement to be used in simulation and A-MPR simulation assumption. First input of the A-MPR simulation results and align with new WID[3] on necessity of the new NS value.
3. RAN4#98: A-MPR simulation result alignment.
4. RAN4#98bis: CR to the UE and BS spec.

Proposal-4: Approve the workplan for adding B24 for WID  [1].

3 Conclusion
Observation#1: WID [3] set the general framework of the B24 and new band for MTC WID as feature of B24 has dependence on the WID[3]. 

Proposal-1: A-MPR simulation for Cat-M1/M2 would be needed for new FCC requirement.

Proposal-2: For BS RF, no new RF impact on cat-M1/M2 in addition to WID[3] scope.
Proposal-3: Further investigation is needed on how to handle more stringent requirement for NB-IoT.
Proposal-4: Approve the workplan for adding B24 for WID  [1].
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