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1	Introduction
As per RAN#95e decision, RAN2 has agreed to the CRs for the band n77 in Canada. However, the RAN4 CR to 38.101-1 was eventually not agreed since there was no consensus on how to handle the CA case. in this contribution, we discuss the way forward for this.
2	Band n77 in Canada
RAN2 and RAN4 were tasked by RAN to provide means to distinguish UEs that have only been certified for the currently used part of  band n77 definition in Canada (i.e. only 3450 - 3650 MHz range) and those that would be certified for the part of band n77 in Canada that will be available later (i.e. support of also 3650-3980 MHz). To do this, RAN2 agreed to the CRs in R2-2206564 (36.306), R2-2206590 (36.331), R2-2206565 (38.306) and R2-2206591 (38.331)), but RAN4 was not able to agree to any CRs due to not having consensus on how to handle the NS-values in CA case. This means that the RAN2 CRs alone do not specify the n77 behaviour in Canada.
Observation 1: To specify band n77 extension in Canada, both RAN2 and RAN4 CRs need to be agreed.
As backgroud, the CA issue is that currently RAN2 (RRC) specification assumes that in HO, network always signals the same value for all serving cells using the same frequency band. This is because it has always been assumed that the cells in the same frequency band support the same NS-values. However, as also described in R2-2205968, this presents a problem in n77 since we now have "sub-bands" of n77, which may use different NS-values. Hence, either RAN2 specification needs to be changed (to allow different NS-vaues for cells using UL CA in different "parts" of n77), or it needs to be clarified that NS_01 (i.e. absence of NS-value signalling, which is also the same as meaning of NS_55 and NS_57) can be used even for a cell that (only) broadcasts NS_55 (US) or NS_57 (Canada). 
Observation 2: The use of different NS-values to prevent camping on certain parts of n77 requires discussion on HO case with CA.
Due to the above, two approaches have been considered for the HO case with n77: 1) Using NS_01 for both cells, or 2)  using NS_55/57 for the extended part of n77 and NS_01 for the "legacy" part of n77. This is also shown in Figure 1, which illustrates the differences between NS_55/NS_57, US/Canada n77 spectrum and the approaches considered for the CA/HO case.

[image: ]
Figure 1: NS-value usage in CA (for US and Canada)
However, we would note that this is not a real problem due to several factors: 
1) NS_55/NS_57 do not specify any "real" A-MPR requirements: All they do is refer to NS_01 requirements. The NS_55 was only meant to be used in IDLE/INACTIVE mode, i.e. to prevent UEs from camping on the extended n77 spectrum.
2) SCells are deactivated in HO by default in Rel-15 but can be kept activated starting from Rel-16 onwards. But even when they are activated, normally nothing is transmitted over SCell during the handover procedure (i.e. any impacts to UL would only occur after the handover).
3) RAN2 has a general principle wherein HO command contents of target cell configuration should be same as the target cell SIB1 contents (where applicable), which is to allow UE to read SIB1 at any point before, during or after handover (i.e. up to UE implementation what SIB1 is read). This avoids the SIB1 reading from overwriting any parameter network might provide via dedicated signalling, which could create unpredictable UE behaviour. However, in terms of the NS-value, this only applies for PCell (as UE doesn't read SCell SIBs), and even if HO command would provide NS_01 while the target cell broadcasts NS_55/NS_57, the UE behaviour would still be defined: UE would follow NS_01 A-MPR since NS_55/NS_57 mean the same A-MPR as with NS_01 signalled.
4) NS_01 is defined as absence of signalled NS_value, i.e. network signals no NS-value. This makes it more signalling efficient than signalling NS_55/NS_57 in the HO command.
Observation 3: The A-MPR requirements defined by NS_55/NS_57 are the same as with NS_01.
Observation 4: Using NS_01 in signalling (i.e. no NS-value is signalled) has smaller overhead than using NS_55/NS_57 (since those require signalling).
Due to all of the above, we think Alt.1 from Figure 1 should be selected: Network always uses NS_01 for band n77 in RRC_CONNECTED handovers, even if the cell would broadcast NS_55/NS_57 for IDLE/INACTIVE mode camping reasons. This both minimizes the signalling overhead and retains the RAN2 principle of using the same NS-value for all serving cells in intra-band cases.
Proposal 1: For handovers on n77 and intra-band UL CA configuration with n77, always use NS_01 as the value signalled for serving cell(s). The NS_55/57 are never used in CONNECTED mode.
Proposal 2: Task RAN2/RAN4 to capture the use of NS_01 in specifications for RAN#97.
Finally, we have provided a CR capturing the NS_57 in TS38.101-1 in RP-221414 according to the above, and would propose to agree to that.
Proposal 3: Agree to the CR to TS38.101-1 according to RP-221414 to define the use of NS_57 for band n77 in Canada.
3	Conclusion
We have discussed the use of band n77 in Canada (and US), with following observations and proposals:
Observation 1: To specify band n77 extension in Canada, both RAN2 and RAN4 CRs need to be agreed.
Observation 2: The use of different NS-values to prevent camping on certain parts of n77 requires discussion on HO case with CA.
Observation 3: The A-MPR requirements defined by NS_55/NS_57 are the same as with NS_01.
Observation 4: Using NS_01 in signalling (i.e. no NS-value is signalled) has smaller overhead than using NS_55/NS_57 (since those require signalling).
Proposal 1: For handovers on n77 and intra-band UL CA configuration with n77, always use NS_01 as the value signalled for serving cell(s). The NS_55/57 are never used in CONNECTED mode.
Proposal 2: Task RAN2/RAN4 to capture the use of NS_01 in specifications for RAN#97.
Proposal 3: Agree to the CR to TS38.101-1 according to RP-221414 to define the use of NS_57 for band n77 in Canada.
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