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1 Introduction
In last RAN4#86b meeting, a Way Forward [1] on MSR requirements for NR operation has been approved. This WF still has 2 remaining open issues related to UEM and Transient Time. 
Those 2 issues are adressed in this contribution.

2 Discussion 
2.1 Unwanted Emission Mask

The agreed WF [1] mentions the following:
[image: image1.png]Way forward - UEM

* For CS16, agree on the introduction of new UEM Tables in 37.104 as
shown in Tables 1-8 (NB-loT part of NOTE 3 to be considered for CS17
only) for Wide Area and Medium Range BS classes.

— “UEM mask for a BS that transmits NR in some configurations but
never transmits UTRA (or GSM) in any configuration” wording is
considered to be used in UEM Tables

* For CS17 with NB-loT Stand-Alone operation, UEM mask on the basis of
option 2 mask or UEM Tables as shown in Tables 1-8 should be
considered.




NB-IoT standalone has its own unique mask (whatever category or option would be considered) specified in TS 36.104 ([4]), as shown here after for Wide Area BS.

Table 6.6.3.2E-1: Standalone NB-IoT BS operating band unwanted emission limits
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1, 2, 3, 4, 5)
	Measurement bandwidth (Note 8)

	0 MHz ( (f < 0.05 MHz
	0.015 MHz ( f_offset < 0.065 MHz 
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	30 kHz 

	0.05 MHz ( (f < 0.15 MHz
	0.065 MHz ( f_offset < 0.165 MHz 
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	30 kHz 

	0.15 MHz ( (f < 0.2 MHz
	0.165 MHz ( f_offset < 0.215 MHz 
	-14 dBm
	30 kHz 

	0.2 MHz ( (f < 1 MHz
	0.215 MHz ( f_offset < 1.015 MHz
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	30 kHz 

	(Note 9)
	1.015 MHz ( f_offset < 1.5 MHz 
	-26 dBm
	30 kHz 

	1 MHz ( (f ( 

min((fmax, 10 MHz) 
	1.5 MHz ( f_offset < min(f_offsetmax, 10.5 MHz)
	-13 dBm
	1 MHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm (Note 10)
	1 MHz 

	NOTE 1: 
The limits in this table only apply for operation with a NB-IoT carrier adjacent to the Base Station RF Bandwidth edge.

NOTE 2:
For a BS supporting non-contiguous spectrum operation within any operating band the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap.

NOTE 3:
For a BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.]

NOTE 4:
In case the carrier adjacent to the RF bandwidth edge is a NB-IoT carrier, the value of X = PNB-IoTcarrier – 43, where PNB-IoTcarrier is the power level of the NB-IoT carrier adjacent to the RF bandwidth edge. In other cases, X = 0.

NOTE 5:
For BS that only support E-UTRA and NB-IoT multi-carrier operation, the requirements in this table do not apply to an E-UTRA BS from Release 8, which is upgraded to support E-UTRA and NB-IoT multi-carrier operation, where the upgrade does not affect existing RF parts of the radio unit related to the requirements in this table. In this case, the requirements in subclauses 6.6.3.1 and 6.6.3.2 shall apply.


For CS17, the Way Forward suggests considering Category B option 2 UEM. 
The intention with this statement is to add NR Category B option 2 UEM support for CS17. This would make sense as such UEM is also proposed to be added for bands 1, 3 and 8 to TS 38.104 (which is not the case for the time being); a corresponding CR [6] would be proposed during this meeting. 

It this CR is approved, then UEM for MSR CS17 should also have Category B option 2 UEM option for bands 1, 3 and 8. And to keep consistency, this should also be the case for CS16.

Proposal 1: MSR specifications shall also propose Category B option 2 UEM for bands 1, 3 and 8 and for CS16 and CS17, in addition to the proposed tables in the agreed Way Forward [1].

2.2 Transient period length
According to [1], the agreed OFF to ON transition length is 10µs. But for the ON to OFF transition length there are still 2 proposed values: 
· 17µs which is the value specified in TS 37.104 ([2]) for UTRA and E-UTRA TDD BS.

· 10µs which is the new value specified in TS 38.104 ([3]) for NR BS.
As we extensively explained in our NR contributions on this topic (e.g. [5]), the transmitter ON to OFF transition length has a direct impact on the BS to BS interferences at DL to UL switching point. Its value shall be as low as possible to reduce those BS to BS interferences and compensate to support larger cell. This has motivated the decision to reduce its length down to 10µs, comparing to the currently specified value (17µs) for E-UTRA TDD.
It would not be acceptable that a MSR radio operating NR would have worse performance than a NR only radio. For this reason, the ON to OFF transition length shall keep the 10µs value as for any NR only radio.
Observation: a MSR radio when operating NR shall have same ON to OFF transition length than a NR only radio to guaranty similar performances, i.e. 10µs.
When considering any NR MSR radio, if the radio could support a certain ON to OFF transition length when operating NR, there is no obvious reason it would not support the same length when operating E-UTRA, especially when using 15kHz subcarrier spacing. Both NR and E-UTRA RATs should have same similarities and could support same requirements.
For this reason, and considering previous observation, we have following proposal:

Proposal2: The OFF to ON transition length requirement shall be 10µs for NR MSR BS in TS37.104.
3 Conclusion
In this contribution, we have addressed remaining issues remaining in the agreed WF [1] and made the following observation and proposals:
Proposal 1: MSR specifications shall also propose Category B option 2 UEM for bands 1, 3 and 8 and for CS16 and CS17, in addition to the proposed tables in the agreed Way Forward [1].

Observation: a MSR radio when operating NR shall have same ON to OFF transition length than a NR only radio to guaranty similar performances, i.e. 10µs.

Proposal2: The OFF to ON transition length requirement shall be 10µs for NR MSR BS in TS37.104.
4 References

[1] R4-1805787, WF on MSR requirements for NR operation, Nokia, Nokia Shanghai Bell.
[2] TS 37.104, Multi-Standard Radio (MSR) Base Station (BS) radio transmission and reception, 15.2.0
[3] TS 38.104, NR; Base Station (BS) radio transmission and reception, 15.1.0
[4] TS 36.104, E-UTRA; Base Station (BS) radio transmission and reception, 15.2.0
[5] R4-1705304, TDD switching considering multiple steps and levels, Ericsson
[6] R4-1807523, Draft CR to TS 38.104: introduction of Cat-B option 2 mask for band 1, 3 and 8, Huawei, Ericsson, …
_1524319790.unknown

_1535973464.unknown

_1524319789.unknown

