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1 Introduction

In the last RAN4#98bis-e meeting, from approved WF[1] about enabling US 3.45-3.55Ghz in n77, contents are shown as follows. In this contribution, further observations about 2 options to modify Note 12 in Table 5.2-1 in TS 38.101-1 are proposed. Regarding issue on how network can distinguish devices supporting the new frequency or not within the same release, further opinions are provided for discussion.   

	Background

· Band n77 operation in US was first introduced in Rel-16 specifications which is currently restricted to 3700 – 3980 MHz range.

· FCC has recently released new rules for 5G operation in 3450 – 3550 MHz range which is also covered by Band n77.

Way forward

· No UE SEM modification is needed for adding 3.45 – 3.55 GHz in US Band n77.

· No modification to UE coexistence bands is needed for adding 3.45 – 3.55 GHz in US Band n77.

· Note 12 in Table 5.2-1 in TS 38.101-1 is modified to cover the support of 3.45 – 3.55GHz range. One of these notes is chosen in next meeting.

· “In the USA the Band n77 usage is restricted to outside the Band n48 frequency range.” 

· “In the USA this band is restricted to 3450 – 3550 MHz and 3700 – 3980 MHz.” 

· Changes (in emission limits) are needed in BS specifications to enable US 3.45 – 3.55 GHz in Band n77.    

· UE and BS CRs will be treated together as a single package.

· Aim to conclude the support of US 3.45 – 3.55GHz range in Band n77 in next RAN4 meeting.                  

· For further investigation

· the issue on how the network can distinguish devices supporting the new frequency or not within the same release


2 Discussion 
2.1 Perspectives about modification of Note 12 in Table 5.2-1 in TS 38.101-1

Band n77 operation in US with frequency restriction was first introduced in Rel-16 specifications. Based on FCC information, the frequency restriction to US n77 in 3GPP TS 38.101-1 is Note 12 in Table 5.2-1. 

· Note 12: In the USA this band is restricted to 3700 – 3980 MHz. 
The 3.98-4.0 GHz portion serves as guard band while existing satellite operations are repacked into the band (4.0-4.2 GHz). 
In 2021, from FCC information about new licenses subject to flexible use in 3.45-3.55GHz (DoD spectrum), DoD-band (3.45-3.55GHz) which all fall in the US n77 spectrum can be commercially used and defined in 3GPP specification. Regarding including of new spectrum usage in n77 in US region, NW, gNB and UE need to handle 3 spectrum region in n77 which are the new 3.45-3.55GHz, the 3.7-3.98GHz and CBRS spectrum range. And even with allowing 3.45-3.55GHz usage, regarding UE performance and power consumption for higher power class, UE can be optimized for supporting frequency up to 3980MHz which is upper bound in US n77 restriction range. In that sense, we think 2 options below can be considered as candidates.     
Observation 1: Regarding UE performance and power consumption for higher power class(PC), UE can be optimized for supporting frequency up to 3980MHz which is upper bound in US-n77 restriction ranges. In that sense, if there is no higher PC usage for n77 in other countries/regions, we think 2 options below can be candidates for modification of Note 12.     
· Option1: “In the USA the Band n77 usage is restricted to outside the Band n48 frequency range and below 3980MHz.” 

· Option2: “In the USA this band is restricted to 3700 – 3980 MHz and 3450 – 3550 MHz(UE capability)” 

Before DoD spectrum auction, for cell-searching efficiency, a device can perform n77 band scan only from 3.7-3.98 GHz. In US region, we wonder whether NW would assign a device frequency out of the US 3.7-3.98GHz. By following NW’s frequency assignment within US 3.7-3.98GHz, we think UE should build connection based on and operate on NW’s assigned frequency region.
Observation 2: In US region, for cell-searching efficiency, a device can perform n77 band scan only from 3450 – 3550 MHz and 3700 – 3980 MHz which aligns with option 2 in Observation 1. 
Regarding the releases to apply such a modification, we need to consider the non-backward compatible (NBC) issue for legacy devices. 

· Rel-15: Revising the Rel-15 spec does not help to resolve the NBC issues for devices that are already shipped. Therefore, we suggest to keep Rel-15 unchanged.

· Rel-16: It is up to the individual schedule of different regions/markets, but we still see the chance to enable DoD band for Rel-16 devices. To accommodate different implementation schedules, 3GPP can consider to introduce a UE capability for network to differentiate whether UE can support DoD band or not.

· Rel-17: In our view, there should be no problem to assume DoD band in n77 in US. However, since Rel-17 will anyway inherit the UE capability from Rel-16. What 3GPP additionally needs to do is to mandate the supporting of DoD band in Rel-17. In other words, UE which supporting Rel-17 always report 1 for the Rel-16 UE capability.
Proposal 1: Keep Rel-15 RAN4 spec unchanged.  
Proposal 2: In Rel-16, Note 12 in Table 5.2-1 in TS 38.101-1 is revised as: “In the USA this band is restricted to 3450 – 3550 MHz (depending on UE capability) and 3700 – 3980 MHz.
Proposal 3: In Rel-17 and onward, Note 12 in Table 5.2-1 in TS 38.101-1 is revised as: “In the USA this band is restricted to 3450 – 3550 MHz and 3700 – 3980 MHz.  
2.2 Perspectives about network to distinguish devices supporting the new frequency or not within the same release
Band n77 operation in US with frequency restriction was first introduced in Rel-16 specifications. Regarding FCC C-Band regulation, it requires mobile device to “hard-limited” for operation in C-Band frequency (3.7-3.98 GHz). We need to think impacts to the legacy devices, which perform n77 band scan from 3.7 -3.98 GHz. 
To understand the behaviours on legacy Rel-16 device, we further divided the scenario into initial access and non-initial access.

· On non-initial access, the issue can be resolved with UE capability introduced. If the capability for DoD band supporting is introduced, network can easily distinguish UEs with and without DoD band supporting. So that network can avoid requesting UE to access cells in DoD bands, e.g., through handover, RRC release with re-direction and PSCell/SCell addition. To avoid any legacy impact, network should assume the UE is not able to access DoD band if the capability is not reported. 
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Proposal 4: Introduce a new UE capability to indicate the supporting of DoD band in Rel-16. Network should assume the UE is not able to access DoD band if the capability is not reported.
· On initial access, we also do not see the problem because legacy Rel-16 devices will know whether it is in US or not before camping on by reading the Mobile Country Code (MCC) in the PLMN identify in SIB1. If UE identified itself in US, UE can decide whether to camp on the cell according to its capability.
PLMN-Identity ::=                   SEQUENCE {

    mcc                                 MCC                 OPTIONAL,                   -- Cond MCC

    mnc                                 MNC

}

Observation 3: For initial access, Rel-16 UE can read the Mobile Country Code in SIB1 to decide whether it can camp on the cell found in DoD band. 

Regarding Rel-15 devices, there will be some issue for roaming UEs which are not certified with DoD band requirement but may still try to camp on a cell in DoD band. However, as we mentioned in previous section, revising Rel-15 spec does not help to resolve the issues for devices that are already shipped. Therefore, we do not think RAN4 should do anything to deal with it. RAN4 can leave it to RAN2 to decide whether and how to resolve it.

Proposal 5: NBC issue happens for Rel-15 legacy UEs. RAN4 to leave it to RAN2 on whether and how to resolve it.

3 Conclusion

In this contribution, we provide further views on enabling US 3.45 – 3.55GHz in Band n77.
Observation 1: Regarding UE performance and power consumption for higher power class(PC), UE can be optimized for supporting frequency up to 3980MHz which is upper bound in US-n77 restriction ranges. In that sense, if there is no higher PC usage for n77 in other countries/regions, we think 2 options below can be candidates for modification of Note 12.     
· Option1: “In the USA the Band n77 usage is restricted to outside the Band n48 frequency range and below 3980MHz.” 

· Option2: “In the USA this band is restricted to 3450 – 3550 MHz(UE capability) and 3700 – 3980 MHz” 

Observation 2: In US region, for cell-searching efficiency, a device can perform n77 band scan only from 3450 – 3550 MHz and 3700 – 3980 MHz which aligns with option 2 in Observation 1. 

Proposal 1: Keep Rel-15 RAN4 spec unchanged.  
Proposal 2: In Rel-16, Note 12 in Table 5.2-1 in TS 38.101-1 is revised as: “In the USA this band is restricted to 3450 – 3550 MHz (depending on UE capability) and 3700 – 3980 MHz.
Proposal 3: In Rel-17 and onward, Note 12 in Table 5.2-1 in TS 38.101-1 is revised as: “In the USA this band is restricted to 3450 – 3550 MHz and 3700 – 3980 MHz.  
Proposal 4: Introduce a new UE capability to indicate the supporting of DoD band in Rel-16. Network should assume the UE is not able to access DoD band if the capability is not reported.
Observation 3: For initial access, Rel-16 UE can read the Mobile Country Code in SIB1 to decide whether it can camp on the cell found in DoD band. 

Proposal 5: NBC issue happens for Rel-15 legacy UEs. RAN4 to leave it to RAN2 on whether and how to resolve it.
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