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Introduction
Further discussion took place on Requirements on measurements outside gaps for FR2in RAN4#94 e-meeting under email discussion topic #41 [1], topic #4. No CRs were agreed directly related to this topic ( [2], however under topic #7 (beam management) a CR was agreed to add measurement restrictions across CCs. This CR partially addresses the issue because at least L1 measurements are aware and have requirements based on the L3 SMTC configuration on all FR2 CC rather than just the CC on which the measurement is performed. However, the fundamental issue remains after RAN4#94e.
Discussion
In the email thread there was a good sharing of views, which we try to summarize, based on the comments. Three options were discussed
	· Option 1 (Ericsson R4-2001406, R4-2001407): 
The requirements in this clause for FR2 measurement objects apply provided that the following conditions are met
Either:
· There are only SCells configured for FR2 
Or:
· The same SMTC offset is used for different CC on FR2 and:
· If smtc2 is configured on any FR2 CC, all CCs have the same periodicity for smtc1, and all CCs configured with smtc2 have the same periodicity for smtc2
· If smtc2 is not configured on any FR2 CC, the total number of different SMTC periodicities on all CCs does not exceed 2
· Option 2 (Nokia R4-2001330): 
· No limitations are introduced on the use of SMTC periodicities for intra-frequency carriers.
· No limitations are introduced on the use of Offset.
· Limit the use of SMTC2 for intra-frequency measurements in Rel-15. (proposed text as follows)
For a Rel-15 UE, the requirements in this clause apply provided following related to use of smtc2:
· If smtc2 is configured on any FR2 CC,
· All CCs configured with smtc2 have the same configuration for smtc2
· Option 3 (Huawei, Mediatek, R4-2001606, R4-2001607)
· Agree on the compromise proposal from RAN4#93 with 4 different SMTC periodicities for single SMTC case, and add the following condition for FR2 intra-frequency requirements.
The requirements in this clause for FR2 measurement objects apply provided that the SMTC on all CCs in FR2 have the same offset, and one of following conditions is met
· If smtc2 is configured on any FR2 CC, 
· All CCs have the same configuration for smtc1, and
· All CCs configured with smtc2 have the same configuration for smtc2
· If smtc2 is not configured on any FR2 CC, 
· The total number of different SMTC periodicities on all CCs does not exceed 4
Editor’s Note: The impact of different SMTC offset for different CC on FR2 has not been considered in requirements in this version of the specification.




The outcome of the discussion was that the majority of companies (5 companies) were OK with option 1. Both proponent companies for option 3 (Huawei and Mediatek) preferred their own option, but also indicated that they were OK with option 1. The proponent of option 2 (Nokia) did not see a need for any SMTC limitations(“We thoroughly analyzed the issue but we did not really identify any problem. We cannot agree to such limitation in the use of SMTC.”), and the opposite extreme view was also represented by Apple, who proposed  “The same SMTC offset is used for different CC on FR2 and the SMTC periodicity on all CCs should be the same.”. It was also indicated that this Apple proposal had already been made by Mediatek 4 meetings ago.
Considering the lengthy discussions for 4 meeting cycles, the reasonable consensus for option1, and the polarised views in both extremes for the other options, we think this issue needs to be closed, and that option 1 is closest to something that could be agreed in RAN4. We address some of the technical comments about option 2 and the Apple proposal.
Not introducing SMTC limitations (option 2)
FR2 measurement requirements have been developed under the following assumptions
UE CA implementation in general has 2 baseband searcher capability. Requirements are defined in such a way that one searcher is assumed to be reserved for PCell measurements (either on FR1 or FR2) and another searcher is for Scell measurements (in FR2 for this scenario). Another aspect for FR2 SCC measurements is that the minimum requirement for the UE is to measure neighbour cells on a single SCC only. We thoroughly analyzed the issue but we did not really identify any problem. We cannot agree to such limitation in the use of SMTC. As a shorthand, we will denote these as SCCn and SCCs,i respectively. The index on SCCs,i indicates that there can be multiple SCC where serving cell only (s type) measurements are necessary.
Since SCC delay requirements are scaled by number of configured SCC, the underlying assumption is that anyway multiple SCC do not need to be measured in the same SSB. However, the requirements for PCC and SCC searchers mean that the UE may have to measure PCC in parallel to one or more SCC (either type n or type s). In case the SCC configurations are both different from each other, and from the PCC, the scheduling strategy for measurements considering a common RX antenna beam becomes complicated and depends on the exact configuration of the PCC and each SCC. It can then be more difficult for the UE vendor to be sure that RAN4 requirements are met by the UE design, considering all possible configurations that can occur. Another aspect is that from network/system design perspective, the delay requirements for PCC measurements used for mobility and the SCC measurements used for SCC management (e.g. activating/deactivating SCells) may be different, however it seems rather likely that the required performance between multiple SCC is the same. For this reason, we think both that option 2 is significantly more difficult to implement and verify than option 1, and at the same time the possible use cases seem quite limited. If new, unanticipated future features would benefit from more than 2 different SMTC periodicities, or different offsets then further requirements can be introduced for the new feature when the need is identified.

The same SMTC offset is used for different CC on FR2 and the SMTC periodicity on all CCs should be the same
[bookmark: _GoBack]Firstly, there is no need for this limitation in case only SCC are configured on FR2. As the baseband requirements are scaled by the number of SCells, only one Scell needs to be measured at a time according to existing RAN4 requirements. RAN4 should not define restrictions on an arbitrary basis where it is not technically motivated. If this case is not considered, the option becomes quite close to option 1, except that there would be one SMTC periodicity in all cases instead of two. From our perspective, there may be carriers which are only used as SCC on FF2; it is then too restrictive to force the SMTC configuration of such CC to be the same as PCC since it also requires the gNB to transmit SSBs with a periodicity of at least the SMTC periodicity. This may be quite undesirable in terms of overhead, since the delay needs of measurement on FR2 SCC are likely less than FR2 PCC.
Having considered the other options from RAN4#94e, we still think option 1 is preferred
Proposal 1:
The requirements in this clause for FR2 measurement objects apply provided that the following conditions are met
Either:
· There are only SCells configured for FR2 
Or:
· The same SMTC offset is used for different CC on FR2 and:
· If smtc2 is configured on any FR2 CC, all CCs have the same periodicity for smtc1, and all CCs configured with smtc2 have the same periodicity for smtc2
· If smtc2 is not configured on any FR2 CC, the total number of different SMTC periodicities on all CCs does not exceed 2
Conclusions
Proposal 1:
The requirements in this clause for FR2 measurement objects apply provided that the following conditions are met
Either:
· There are only SCells configured for FR2 
Or:
· The same SMTC offset is used for different CC on FR2 and:
· If smtc2 is configured on any FR2 CC, all CCs have the same periodicity for smtc1, and all CCs configured with smtc2 have the same periodicity for smtc2
· If smtc2 is not configured on any FR2 CC, the total number of different SMTC periodicities on all CCs does not exceed 2
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