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Introduction
Merging MOs configured for the same carrier frequency by MN and SN has already been discussed for several meetings in RAN4. In RAN4 #88 progresses are made for the intra-band sync EN-DC case . The agreements reached are listed as follows:
	RAN4 #88 Agreements: 
· When MN and SN are intra-band, SFN and its boundary is aligned and SMTC configuration are the same., two MO can be counted as single layer.
· When SMTC configuration is different, two MO can be counted as two layers
· When MN and SN are inter-band and async, regardless of SFN alignment and SMTC configuration, two MO are counted as two layers. 
· It is FFS when MN and SN are inter-band and synchronous.


In this contribution, we continue to discuss on the remaining issues.
Discussion on the remaining issues
There are 3 issue still left open.
1. Tolerance for SFN/frame boundary alignment. It is agreed for intra-band EN-DC case, the MOs configured by the PSCell and the PCell can be regarded as one if their SFN/frame boundaries are aligned and the SMTCs configured by the PCell and PSCell are identical. The intent of this conclusion is obvious and reasonable. But problem is, the ideal alignment of PCell and PSCell frame boundaries is unrealistic due to the unpredictable propagation delay and UE timing errors. Therefore RAN4 needs to define a tolerance for frame boundary alignment error. When the SFNs of the PCell and the PSCell are same and the frame boundary timing difference is within tolerance range, the MO with the same SMTC configuration configured by the PCell and the PSCell can be regarded as one.
In our previous proposal, we have provided analysis on the effect of frame boundary timing differences between PSCell and PCell. According to the candidate positions of the current SSB in the half-frame, SSBs contained in the SMTC w.r.t. PCell timing and SMTC w.r.t. PSCell timing are same if the frame boundary timing difference does not exceed the MRTD for sync EN-DC (33us). Therefore, we propose to reuse the MRTD for sync EN-DC as the tolerance range of SFN/frame boundary alignment.
Proposal 1：Two MO can be counted as single layer if the following conditions are satisfied:
· MN and SN are intra-band, 
· SFNs and their boundaries are aligned within a tolerance of 33us,
· SMTC configuration are the same.
2. inter-band synchronous EN-DC case. From our point of view, relative position of PCell and PSCell in frequency has nothing to do with MO merging issues. So MOs configured by inter-band PCell and PSCell can also be merged as long as they satisfy the same merging condition for intra-band counterparts. So we propose:
Proposal 2：Two MO can be counted as single layer if the following conditions are satisfied:
· MN and SN are inter-band, 
· SFNs and their boundaries are aligned within a tolerance of 33us,
· SMTC configuration are the same.
3. Merging of intra-frequency MO and inter-RAT MO. When discussing merging of MOs, there is a case has never been discussed before. This case is: LTE PCell configures a NR inter-RAT measurement on a NR serving carrier. And NR PSCell configures an intra-frequency measurement on the same NR serving carrier. For inter-RAT measurement, measurement gap shall be used. And for intra-frequency measurement, MG is not needed when SSB is within active BWP. If these two MOs are merged, should UE perform measurements on the merged MO with or without gap? 
Technically speaking, whether UE can perform measurement without gap depends on the implementation of UE. In the worst case UE have to measure the merged MO with gap. As a result, many topics which are still under discussion in RAN4 will be impacted. For example:
· Requirements such as measurement period may be maybe difficult since MG  
· The merged MO hasshould be taken into consideration when discussing gap sharing. Collision of SMTC and RLM-RS/BFD-RS/RS for L1-RSRP are also need to be reconsidered. 
In order to reduce the burden on RAN4, we propose to only consider merging of inter-frequency/inter-RAT MOs. Since both inter-frequency measurement and inter-RAT measurement need gap to perform then the measurement of the merged MO also needs gap. 
Another reason for only considering of merging inter-frequency/inter-RAT MOs is that only inter-frequency/inter-RAT carriers are considered in UE capability of monitoring frequency layers. So intra-frequency carrier should be excluded.
Proposal 3：Only merging of inter-frequency/inter-RAT MOs are considered.
Corresponding draft CR is given in [1] and [2].
Conclusion
In this contribution remaining issues on MO merging are discussed and the following proposal is given. 
Proposal 1：Two MO can be counted as single layer if the following conditions are satisfied:
· MN and SN are intra-band, 
· SFNs and their boundaries are aligned within a tolerance of 33us,
· SMTC configuration are the same.
Proposal 2：Two MO can be counted as single layer if the following conditions are satisfied:
· MN and SN are inter-band, 
· SFNs and their boundaries are aligned within a tolerance of 33us,
· SMTC configuration are the same.
Proposal 3：Only merging of inter-frequency/inter-RAT MOs are considered.
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