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1. Introduction

[1] proposes changes to the SEM to support the additional CC combination of 20+15MHz as well as the additional SEM that may be required in some cases for Band 41 CA.

This contribution discusses how the network should indicate the requirement for the UE to use the additional SEM, instead of the general SEM, when the network requires this in order to meet the regulatory requirements.

It concludes with a proposed TP for the TR to capture the preferred approach.

2. Signalling requirement to apply the additional SEM

In theory there are two ways to signal the requirements to use the additional SEM, as described below.

2.1 Option 1 – Using SIB Type 2
There is no legacy signalling issue for Band 41 as NS_04 is already defined in Release 10 (and back dated to Release 8 via TS36.307) for non-CA bandwidths of 5, 10, 15 and 20MHz. The signalling value of NS_04 can therefore be used to indicate the additional SEM requirement in the case of CA to prevent usage of another value for Band 41

If a Band 41 CA configured UE receives NS_04 in the SIB Type 2 message on either CC it can be interpreted that it must apply the additional CA SEM on both.  Note that because no asymmetric SEM is defined, the configuration of NS_04 value on either CC essentially indicates it applies for both CCs.

2.2 Option 2 – Using PCell and SCell RRC configuration message
Assuming the proposed NS signalling framework for supporting additional SEM in CA in [2] is adopted in RAN2 specifications, then when PCell and SCell is configured at the Band 41 UE with the appropriate NS value for this CA band, the additional SEM in [1] is required. Note that because no asymmetric SEM is defined, the configuration of the NS value for PCell and SCell should be the common or the same in this case. It is assumed that the next available NS value will be assigned to support this when the CRs for Band 41 CA are provided for approval. The Band 41_A UE can follow the NS_04 value indicated in the SIB Type 2 for the carrier it is operating on.
In the case of 3 adjacent Release 8 carriers in a spectrum block, the network can signal NS_04 on the lower and upper carriers for Release 8 non-CA operation using SIB Type 2. Then when CA is introduced in the network, NS_1X (where 1X is the next available NS value) can be configured on all PCell and SCell configurations for B41_C UEs, even if the PCell or SCell is one of the Release 8 carriers not using NS_04 (i.e. the centre carrier in this example).

If the network has even larger blocks of contiguous spectrum available such that it can support 4 adjacent carriers, then if the centre two carriers make up the aggregated channel for a B41_C UE, then PCell and SCell need not be configured with NS_1X. Various forms aggregation examples are illustrated in Figure 1. 
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Figure 1. Release 8 SIB Type 2 NS signalling and Release 10 PCell & SCell NS configuration arrangements in a multicarrier Band 41 network
Note that for the case of Option 1, the signalling of NS_04 on either CC indicates the additional SEM must be used and the PCell and SCell configuration is known implicitly, rather than requiring explicit signalling.

3. Discussion on unrecognized PCell or SCell NS value

It might be worth discussing further in RAN4 and RAN2 the case of what a UE will do if it sees an NS value in the PCell and SCell configuration message that it does not recognize to enable forwards compatibility, and prevent the same problem arising as that found during Band 7/38 discussions. Also a discussion might be needed on whether signalling to indicate capability to support various NS values is needed for CA Bands. 

In general, it would seem reasonable that if the UE has at least recognized any SIB Type 2 NS value, that the UE be allowed to perform non-CA operation rather than being completely barred from the cell in the case it cannot support the CA Band NS. This would help facilitate roaming in cases where a legacy CA device roams on to a new network that starts supporting CA in a band that did not previously have an additional SEM defined in the standards (i.e. a new regional requirement is needed after CA operation was originally defined for a band). It would therefore seem that capability for Band CA NS values may need to be indicated so the network knows if the UE can support it in advance of attempting CA configuration.
4. Conclusion
While option 1 removes the need to assign a new NS value and explicitly signal it during Band 41 CA configuration, it is proposed that option 2 be utilised because it is aligned with the general framework proposed in the LS to RAN2 for supporting additional SEM in CA. Therefore while the additional signalling is not entirely necessary in the Band 41 CA case, it prevents the need to define two sets of UE behaviour for the general case of determining if the additional SEM should be used for when CA is configured on the UL.

It is therefore proposed to adopt the TP at the end of this document into the TR to reflect this.
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Specific UE RF requirements
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Additional Spectrum Emission Mask 

<Insert at end of section>
Additional spectrum emission requirements are signalled by the network for a B41_C UE by using NS_1X, with the exact NS value being defined when the CRs are written for this CA band, during CA specific configuration of PCell and SCell to indicate that the UE shall meet the additional SEM defined in this section. Note that the NS configuration of both PCell and SCell shall be common. 
For the B41_A UE, the requirement to meet the additional SEM is indicated by NS_04 in the Release 8 elements of the SIB Type 2 message.
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