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1	Introduction
RAN#96 approved a CR for n77 in Canada which address non-CA case [1] while for CA case, it concluded a following.
conclusion: RAN2 and RAN4 are tasked to address the UL CA configuration issue and clarifications for the requirement that UEs supporting NS values for barring purposes only (e.g., NS_55, NS_57) shall also indicate the corresponding extended band capability in the August WG meetings.
This contribution discusses the way forward on how to handle the CA case. It’s noted that although a case for n77 in Canada is used throughout this contribution, the conclusion can be applied to a case for n77 in US as well.
2	Band n77 in Canada
RAN2 and RAN4 have addressed to provide means to disti	nguish UEs that have only been certified for the currently used part of  band n77 definition in Canada (i.e., 3450-3650 MHz) and those that would be certified for the part of band n77 in Canada that will be available later (i.e., 3650-3980 MHz).
[bookmark: _Hlk110936911][bookmark: _Hlk110936925]As backgroud for the non-CA case, the requirements were developed in a way that different NS-values are broadcasted for the legacy and extended frequency subsets i.e., NS_01 in 3450-3650 MHz and NS_57 in 3650-3980 MHz, to prevent UEs in IDLE/INACTIVE mode that do not support extendedBand-n77-r17extendedBand-n77-2-r17 from camping on 3650-3980 MHz in n77. But as is evidenced by TS38.101-1, no actual A-MPR requirements have been defined for those NS_55 or NS_57, i.e. they define the same A-MPR requirements as NS_01.
Observation 1: Like NS_55 for US, NS_57 was introduced only for the purpose of preventing UEs in IDLE/INACTIVE mode that do not support from camping on 3650-3980 MHz in n77.
On the other hand, for CA case, if NS value handling for Non-CA case was applied to CA case, there would be an issue since currently RAN2 (RRC) specification assumes that in HO, network always signals the same value for all serving cells under 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. Hence, either RAN2 specification needs to be changed (to allow different NS-vaues for cells using UL CA in different "subsets" of n77), or it needs to be clarified that a CA_NS_01 (i.e., absence of NS-value signalling, which is also the same as meaning of CA_NS_57 if it’s introduced) can be used even for a cell that broadcasts NS_57 (Canada). This discussion requires RAN4 involvement while we assume that, as per RAN#96 decision, how the signalling is used shall be discussed only in RAN2.
Observation 2: The measure for Non-CA case may not be suitable for HO case and requires RAN2 spec changes.
Thus far, two approaches have been considered for the HO case with n77: 1) Using CA_NS_01 for both cells, or 2) using CA_NS_57 (if it’s introduced) for the extended part of n77, i.e., 3650-3980 MHz, and CA_NS_01 for the "legacy" part of n77, i.e., 3450-3650 MHz. This is also shown in Figure 1.
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Figure 1: NS-value usage in CA (Canada)
From RAN2 perspective, we would note that Alt.1 does not have a real problem due to several reasons: 
1) NS_57 does not specify any "real" A-MPR requirements: All it does is refer to NS_01 requirements. It’s noted that the NS_57 was only meant to be used in IDLE/INACTIVE mode, i.e., to prevent UEs that do not support extendedBand-n77-2-r17 from camping on 3650-3980 MHz in n77.
2) SCells are deactivated in HO by default in Rel-15, but they 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 emission would only occur after the completion of handover procedure).
3) RAN2 has a general principle wherein HO command contents of target cell configuration should be the 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 if SIB1 is read or not). This may cause a case that the UE overwrites any parameter that network might provide via dedicated signalling, which could create unpredictable UE behaviour. However, in terms of the NS-value, since this only applies for PCell (as UE doesn't read SCell SIBs), the unpredicable UE behaviour is limited to PCell. Even if HO command would provide CA_NS_01 with PCell while the target cell broadcasts NS_57, it’s not a problem if the UE behaviour with extendedBand-n77-2-r17 is defined in a way that the UE follows CA_NS_01 even if NS_57 is broadcast.
4) CA_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 CA_NS_57 in the HO command.
Observation 3: Using CA_NS_01 in signalling (i.e., no NS-value is signalled) has smaller overhead than using CA_NS_57 (since those require signalling) and works in all cases (since NS_01, CA_NS_01 and CA_NC_NS_01 are defined for all band combinations)
.
From RAN4 perspective, we would note that CA_NS_57 has NOT been defined. In addition, no A-MPR is needed for n77 regardless of NS values. It should be also noted that NS_57 was introduced only for the purpose of preventing UEs in IDLE/INACTIVE mode that do not support extendedBand-n77-2-r17 from camping on 3650-3980 MHz in n77. Hence, we don’t see any reason to define it now or use it.
Observation 4: There is no specific reason to defien CA_NS_57 and use it in terms of RAN4 UE RF perspective given that there is no A-MPR is required for n77 CA.
Due to all of the above, we think Alt.1 from Figure 1 should be selected: Network always uses CA_NS_01 for band n77 in RRC_CONNECTED handovers, even if the cell would broadcast 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 CA_NS_01 as the value signalled for serving cell(s), i.e., CA_NS_57 is not necessary in CONNECTED mode and not necessary to be defined in RAN4 once RAN4 receives an LS from RAN2, which confirms that Alt 1 does not cause a problem.
Proposal 2: If RAN4 can agree with the above proposal without RAN2 LS, RAN4 should send an LS to RAN2 to confirm that the proposal, i.e., Alt 1 in Figure 1, does not cause any problems from RAN4 perspective.
3	Conclusion
Observations and proposals obtained in this contribution are summarized as follows.
Observation 1: Like NS_55 for US, NS_57 was introduced only for the purpose of preventing UEs in IDLE/INACTIVE mode that do not support from camping on 3650-3980 MHz in n77.
Observation 2: The measure for Non-CA case may not be suitable for HO case and requires RAN2 spec changes.
Observation 3: Using CA_NS_01 in signalling (i.e., no NS-value is signalled) has smaller overhead than using CA_NS_57 (since those require signalling) and works in all cases (since NS_01, CA_NS_01 and CA_NC_NS_01 are defined for all band combinations)
Observation 4: There is no specific reason to defien CA_NS_57 and use it in terms of RAN4 UE RF perspective given that there is no A-MPR is required for n77 CA.
Proposal 1: For handovers on n77 and intra-band UL CA configuration with n77, always use CA_NS_01 as the value signalled for serving cell(s), i.e., CA_NS_57 is not necessary in CONNECTED mode and not necessary to be defined in RAN4 once RAN4 receives an LS from RAN2, which confirms that Alt 1 does not cause a problem.
Proposal 2: If RAN4 can agree with the above proposal without RAN2 LS, RAN4 should send an LS to RAN2 to confirm that the proposal, i.e., Alt 1 in Figure 1, does not cause any problems from RAN4 perspective.
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