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After RAN1#107b-e meeting, moderators summarized the preliminary RAN1 UE features list for Rel-17 NR [1]. In this contribution, we present our analysis and views on Rel-17 UE features for Rel-17 DSS and MR-DC.
Discussion
NR_DSS
During RAN1#106b-e meeting, companies discussed whether to split the UE capabilities for sSCell scheduling PCell into “same numerology” and “different numerologies” case. As discussed in DSS session, the “Option A” is adopted for type B UE, which is more like a self-scheduling mechanism. In this regards, it is not necessary to split sSCell scheduling PCell into “same numerology” and “different numerologies” case.
Furthermore, the most typical use case for sSCell scheduling PCell is different numerologies case. It is not meaningful to have a capability only for the same numerology case. Thus, we have the following proposal.
Proposal 1: Support one UE capability covering both “same numerology” and “different numerology” case for sSCell scheduling PCell.
There is another issue related to UE features and the corresponding agreement in RAN1#106b-e meeting is copied below. 
	[RAN1#106b-e] Agreement:
Option A is supported in Rel-17
· At least for Type B UE, when the UE is configured for CCS from sSCell to P(S)Cell and when P(S)Cell SCS () is less than or equal to sSCell SCS (),[and at least when UE is not provided monitoringCapabilityConfig for any cell, ]
· Option A
· On P(S)Cell (for self-scheduling)
· UE is not required to monitor more than  PDCCH BD candidates per P(S)Cell slot
· On sSCell (for cross-carrier scheduling to P(S)Cell)
· UE is not required to monitor more than [ or ] PDCCH BD candidates per sSCell slot
· UE is additionally not required to monitor more than  PDCCH BD candidates per P(S)Cell slot
·   is based on RRC configuration 
·   is used for P(S)Cell overbooking procedure
· When determining  and  
· P(S)Cell self-scheduling is counted by applying scaling factor s1 
· sSCell to P(S)Cell scheduling is counted additionally (assuming SCS of sSCell) by applying scaling factor s2
· s1=1 and s2=0, FFS other s1 and s2
·   and  are based on RRC configuration
· FFS: additional constraints on s1 and s2 e.g., 1 ≤ s1+s2 ≤ 2 or s1 + s2  1
· Note:  is as in Rel16 
· UE capability/incapability indication for below to be discussed as part of UE features discussion
· All search space configurations monitored on sSCell for cross-carrier scheduling to P(S)Cell are within a single span of [3] consecutive OFDM symbols within a duration spanning P(S)Cell slot
· Same approach as above is used for CCE limits
· FFS: Separate vs. same RRC configured scaling factors (corresponding to ) for BD and CCE limits.
· When P(S)Cell SCS () is larger than sSCell SCS (), for CCS from sSCell to P(S)Cell and, it is not supported Rel-17 DSS.


The background of above high-lighted yellow part is how to arrange the USS on sSCell for cross-carrier scheduling to PCell. There are three alternatives in the RAN1#106e agreement which are also copied below. 
	· Alt1
· The additional BD limitation is per sSCell slot with further limitation that UE is not required to monitor more than  PDCCH BD candidates per sSCell slot
· Alt2
· The additional BD limitation is per P(S)Cell slot and no further restrictions
· Alt3
· The additional BD limitation is per P(S)SCell slot with below further limitation
· All search space configurations monitored on sSCell for cross-carrier scheduling to P(S)Cell are within a single span of 3 consecutive OFDM symbols within a duration spanning P(S)Cell slot


For further consideration on whether dividing BD/CCE budget per sSCell slot among sSCell slots overlapped with one PCell slot, Alt1 is slightly preferred with BD/CCE equal split for the sSCell slots overlapping with one P(S)Cell slot. Because this will align with the traditional understanding of BD/CCE budget per slot of each scheduling cell and UE can also determine the scaled BD/CCE budget per slot on scheduling cell for each scheduled cell with clear threshold. Alt2 has some additional flexibility on PDCCH candidate allocation among sSCell slots overlapped with one PCell slot. But Alt3 cannot be acceptable due to unreasonable restriction for USS configuration on sSCell. As shown in Figure 1, the USS configuration on sSCell used for scheduling to PCell is restricted within 3 consecutive OFDM symbols which will significantly impact the efficiency of offloading PDCCH to sSCell.
[image: ]
Figure 1 An example of Alt3
Now Alt.3 is determined to be discussed as part of UE features discussion, we don’t think such restriction is needed for sSCell scheduling PCell.
Proposal 2: The following restriction is NOT needed for sSCell scheduling PCell.
	· UE capability/incapability indication for below to be discussed as part of UE features discussion
· All search space configurations monitored on sSCell for cross-carrier scheduling to P(S)Cell are within a single span of [3] consecutive OFDM symbols within a duration spanning P(S)Cell slot



LTE_NR_DC_enh2
Most of the description parts of FG35-1 can be refined or added once we have more outcome in RAN1#107-e meeting. Regarding the granularity, based on our understanding, it is more appropriate to define the fast SCell activation as a per-UE capability since most of its components are baseband processing. Even it may require some RF requirements, it may be common to different bands. Thus, we propose to make FG35-1 as a per UE capability.
Proposal 3: Update FG35-1 as a per UE capability.

Conclusion
In this contribution, we discuss and analyse Rel-17 UE features for DSS and MR-DC with the following proposal.
NR_DSS
Proposal 1: Support one UE capability covering both “same numerology” and “different numerology” case for sSCell scheduling PCell.
Proposal 2: The following restriction is NOT needed for sSCell scheduling PCell.
	· UE capability/incapability indication for below to be discussed as part of UE features discussion
· All search space configurations monitored on sSCell for cross-carrier scheduling to P(S)Cell are within a single span of [3] consecutive OFDM symbols within a duration spanning P(S)Cell slot



LTE_NR_DC_enh2
Proposal 3: Update FG35-1 as a per UE capability.
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