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1. Introduction
The issue of phased introduction of n77 spectrum in Canada was discussed in last RAN4 meeting. And the related LS [1] was approved to send to RAN2 as below excerpt:

[image: image1.png]RAN4 has discussed the above issue [1] and recommended a solution similar to that for US n77 band for enabling the

signaling indication in Rel-17.

- Acapability bit- to indicate that a UE is capable of operating in the full range 3450-3980 MHz in Canada. -

- New NS value: is only applicable in the range 3650-3980 MHz in Canada and used for barring existing devices not
indicating capability bit from accessing a cell in 3650-3980 MHz from IDLE mode. The NS value will be defined in
RAN4 when RAN2 decides to define the signaling bit. »

RAN4 also welcomes RAN2 to find more general solution in this regards. -




In RAN plenary #95-e meeting, a general solution for n77-like issues was proposed, and the proposal #2 [2] was approved in the RAN plenary as below excerpt:
[image: image2.png]Sub-topic #1-2: General solution for n77-like issues
« Proposal #2: It is recommended to have a two-quarter RAN-level Sl to systematically study the regulatory compliance
issues for regional frequency ranges on large global bands
+ Investigate and identify the root cause of this issue as the first step
+ If needed (pending outcome of the bullet above), provide a general solution for regulatory compliance issues for
regional frequency ranges on large global bands considering
— Introduction of new bands
— Solutions without introduction of new bands, i.e., reusing the existing band numbers with appropriate signaling
to differentiate UE support
— The UE should be ensured to support the full frequency range on its supported bands, and the fragmentation of
market should be avoided
+ NOTE: The Sl is expected to be submitted in RAN#96




To further understand the request, this contribution will further discuss n77-like issues and some UE’s and network’s behaviours need further clarify.
2.  Discussion
1. Canada network issue
As discussed in last meeting, Canada has auctioned spectrum from 3450-3650 MHz in June 2021. The spectrum is a subset of two 3GPP defined bands: n78 and n77. In Q1 2023, a new auction will take place for spectrum from 3650-3980 MHz which will again be another subset of n77 3GPP defined band.
According to the phase of the frequency authorization, there will be two kinds of Canada network, legacy network and new network.

· Legacy Canada network: only supporting frequency range A (3450-3650 MHz);
· New Canada network: 
· supporting frequency range A +B (3450-3980MHz)

· only supporting frequency range B (3650-3980MHz);
And there will be two kinds of Canada UE:
· Legacy Canada UE: only certified in frequency range A (3450-3650 MHz);
· New Canada UE: certified in frequency range A+B (3450-3980 MHz);
Based on the method of US extended band n77 and the last meeting discussion for Canada band n77, RAN4 tries to introduce a new NS value indicating frequency range 3650-3980MHz to prevent the legacy Canada UE (A) camp on from the idle mode.
In connection mode, when the legacy Canada UE (A) is handover to new Canada network only supporting frequency range B, according to the new UE capability bit introduction, the new Canada network recognizes the UE is a legacy UE, the network need reject this handover. But when the legacy Canada UE (A) is handover to new Canada network supporting frequency range A+B, the network could allow the legacy UE handover and only configure the resource in frequency range A. or the new Canada network supporting frequency range A+B also reject the legacy Canada UE (A) handover. Therefore, new Canada network can have two different behaviours for legacy Canada UE that is handover:
· New Canada network only supporting frequency range B will reject the legacy Canada UE (A) handover.

· New Canada network supporting frequency range A+B:

· could allow the legacy UE handover and only configure the resource in frequency range A;

· or will reject the legacy Canada UE (A) handover

Proposal 1: Operators should further clarify:
· Whether the new network only supporting new authorised frequency range B (3650-3980MHz) exists?

· In connection mode, whether the new Canada network supporting frequency range A+B allows the legacy UE (A) handover and only configure the resource for the UE in frequency range A?
2. Roaming issue
According to the auctioned spectrum in Canada and US as shown in Figure 2-1:
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Figure 2-1 the auctioned spectrum in Canada and US

There will be several kinds of network in different countries or areas:
· Legacy Canada network: only supporting frequency range A (3450-3650 MHz);
· New Canada network: supporting frequency range A +B (3450-3980MHz) or only supporting frequency range B (3650-3980MHz);
· Legacy US network: only supporting frequency range C (3700-3980 MHz);
· New US network: supporting frequency range C +D (3700-3980 MHz and 3450-3550MHz) or only supporting frequency range D (3450-3550MHz);

· Legacy other country network: can’t identify the new UE capability
· New other country network: could identify the new UE capability

There will be several kinds of UE:

· Legacy Canada UE: only certified in frequency range A (3450-3650 MHz);

· New Canada UE: certified in frequency range A+B (3450-3980 MHz);

· Legacy US UE: only certified in frequency range C (3700-3980 MHz);

· New US UE: certified in frequency range C+D (3700-3980 MHz and 3450-3550 MHz);

· Legacy global UE: certified in frequency range C (3300-4200 MHz), but can’t identify the new NS value and can’t report new UE capability.

· New global UE: certified in frequency range C (3300-4200 MHz), and may identify the new NS value and report new UE capability.

Therefore, two kinds of roaming issues need consider:

· Global UE roaming to Canada or UE specific network;

From idle mode, legacy global UE can’t identify the new NS value, it will not camp on the specific network. Whether new global UE need identify the new NS value and camp on the specific network need further clarify.

In connection mode, global UE can normally work in the specific network, whether the global UE could allow handover to new specific network by report new UE capability also need further clarify.
· Specific UE roaming to other country network without specific limitation.

From idle mode, specific UE could camp on the legacy/new other country network, since there is no specific limitation.

In connection mode, it will happen configuration error in some frequency range due to the frequency range supported by network and specific UE is inconsistent. Whether the other country network need identify the specific UE according to the new UE capability, and then configure resource for it.
Proposal 2: About roaming issue need further clarify:
· Whether the global UE need support all new NS values which is to indicate specific frequency ranges and report new UE capability indicating supported full frequency range to connect to the specific network.

· Whether the other countries’ network need further distinguish the specific UE belongs to which country. 
3. Conclusion

In this contribution, we discussed the genral issue for band n77, and proposed
Proposal 1: Operators should further clarify:
· Whether the new network only supporting new authorised frequency range B (3650-3980MHz) exists.
· In connection mode, whether the new Canada network supporting frequency range A+B allows the legacy UE (A) handover and only configure the resource for the UE in frequency range A.
Proposal 2: About roaming issue need further clarify:

· Whether the global UE need support all new NS values which is to indicate specific frequency ranges and report new UE capability indicating supported full frequency range to connect to the specific network.
· Whether the other countries’ network need further distinguish the specific UE belongs to which country.
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