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In RAN1#99 meeting, plenty of conclusions on potential enhancements to EN-DC SUO have been achieved. Some details can be found in [1] as bellow.
	Agreements:
Confirm the working assumption part of the agreement from RAN1 #98bis below:
· If a UE is configured with Case1 HARQ timing in EN-DC, with LTE TDD Pcell and (as a working assumption) with LTE FDD PCell, UE’s PRACH resource configurations are not limited to the UL subframes given by the DL-reference config.
· For type 1 UE (i.e. with fast communication between LTE and NR modems): if the UE’s LTE PRACH transmission collides with an NR UL transmission, LTE PRACH transmission is prioritized 
· For type 2 UE (i.e. without fast communication between LTE and NR modems): the UE is not required to support transmission of LTE PRACH transmission which does not coincide with the configured HARQ-ACK transmission occasions
Agreements:
· For the single-Tx case, for TDD LTE Pcell,
· All uplink subframes can be scheduled for LTE for type 1 UEs
· In which case, NR transmission is dropped for when the LTE and NR transmissions collide
Agreements:
For a UE configured with DL-reference DL/UL configuration in Rel-16 (including single Tx with LTE TDD PCell or LTE FDD PCell, and dual Tx cases):
· For type 2 UE (i.e., UE without dynamic power sharing capability), any LTE UL transmissions should take place only in UL subframes designated for HARQ-ACK feedback.
· For type 1 UE (i.e., UE with dynamic power sharing capability), 
· Confirm that any LTE UL transmissions scheduled/triggered by DCI can take place in UL subframes not designated for HARQ-ACK feedback.
· FFS UE is not expected to transmit semi-statically configured LTE UL transmissions in the UL subframes other than those designated as UL in the DL-reference configuration if such transmission collide with NR UL transmissions.
Agreements
For the FFS part in the agreement above, 
· Semi-statically configured LTE UL transmissions are allowed in all UL subframes.
· Note: In case of collision, LTE transmission is prioritized
· Note: This configuration is subject to UE capability
Agreements:
Clarify the notes in the following two agreements from RAN1 #98bis (only high-lighted text is updated):
Agreements:
· For the single-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE for type 1 UEs
· In which case, NR transmission is dropped for when the LTE and NR transmissions collide
· Note: there is no change of UL scheduling timing for LTE compared to R15 single-Tx with LTE FDD PCell
Agreements:
· For the dual-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE at least for type 1 UEs 
· Note: there is no change of UL scheduling timing for LTE compared to R15 single-Tx with LTE FDD PCell


Based on these agreements, a new RRC signaling was proposed to support the configuration about TDM pattern for LTE PCell for EN-DC [2] as cited below.
	WI code
	Parameter name in the spec
	Description
	Value range
	Default value

	LTE_NR_DC_CA_enh-Core
	Semi-static-LTE-UL-in-all-subframes
	Configures the UE to be allowed to transmit semi-static LTE UL transmissions in any LTE UL subframe
	Not allowed, allowed
	Not allowed


Following the email discussion, our views about this RRC signaling are provided in this contribution.
[bookmark: _Ref129681832]Discussion 
On the introduction of the RRC signaling Semi-static-LTE-UL-in-all-subframes
According to the agreements, for type 2 UE, which is incapable of dynamic power sharing and fast communication between NR & LTE modems, UE is not required to transmit LTE uplink transmissions outside the TDM pattern. Therefore, this RRC signaling is unnecessary for a type 2 UE. 
Observation 1: For a type 2 EN-DC UE configured with DL-reference DL/UL configuration in Rel-16, RRC signaling Semi-static-LTE-UL-in-all-subframes is not necessary.
For type 1 UE, the agreement in [1] cited as below indicates that this RRC signaling is only applicable for a subset of type 1 UEs that report their capability as supporting the semi-statically configured LTE UL transmissions in all UL subframes. 
	Agreements
For the FFS part in the agreement above, 
· Semi-statically configured LTE UL transmissions are allowed in all UL subframes.
· Note: In case of collision, LTE transmission is prioritized
Note: This configuration is subject to UE capability


Additionally, if this RRC signaling is introduced for the type 1 UEs that is capable of handling semi- static LTE UL transmission in all subframes, then it should be in line with the below agreement in RAN1 #98bis, i.e. not impacting on the LTE PRACH when it is configured as “not allowed”:
	Agreements:
· If a UE is configured with Case1 HARQ timing in EN-DC, with LTE TDD Pcell and (as a working assumption) with LTE FDD PCell, UE’s PRACH resource configurations are not limited to the UL subframes given by the DL-reference config.
· For type 1 UE (i.e. with fast communication between LTE and NR modems): if the UE’s LTE PRACH transmission collides with an NR UL transmission, LTE PRACH transmission is prioritized 
· For type 2 UE (i.e. without fast communication between LTE and NR modems): the UE is not required to support transmission of LTE PRACH transmission which does not coincide with the configured HARQ-ACK transmission occasions


Observation 2: For a type 1 EN-DC UE configured with DL-reference DL/UL configuration in Rel-16, RRC signaling Semi-static-LTE-UL-in-all-subframes should have no impact on the configuration and transmission of LTE PRACH.
Regarding the description of this RRC signaling, it is not clear what is “semi-static LTE UL transmission” referred to. LTE aperiodic/periodic SRS transmission should be excluded as well.
Observation 3: For a type 1 EN-DC UE configured with DL-reference DL/UL configuration in Rel-16, RRC signaling Semi-static-LTE-UL-in-all-subframes does not include aperiodic/periodic LTE SRS transmission.
Besides, the current description of “not allowed” should be further clarified. There could be at least three interpretations as below
· Alt.1 Not allowed to be configured in any LTE subframe;
· Alt.2 Not allowed to be configured with any potential collision between LTE UL and NR UL;
· Alt.3 Not allowed to be configured beyond the TDM pattern. 
Alt.1 seems not beneficial and can be ruled out by refined description. Because the concerned UEs, which are capable of transmission beyond configured TDM pattern and only for which this RRC signaling is useful, have no different implementation burden between Alt.2 and Alt.3 and Alt.2 obviously provides better LTE uplink throughputs, interpretation of Alt.2 is preferred.
Observation 4: For a type 1 EN-DC UE configured with DL-reference DL/UL configuration in Rel-16, below description of the value towards RRC signaling Semi-static-LTE-UL-in-all-subframes is beneficial to LTE UL performance:
· Not allowed: Not allowed to be configured with any potential collision between LTE UL and NR UL.

Through our analysis, the description of the above new RRC signaling is unclear. Most importantly, from UE perspective, supporting this RRC signaling, which is only applicable for a subset of type 1 UEs, will not alleviate any implementation complexity. From base station perspective, without introducing this RRC signaling, the UE behavior is clear. Since introducing this RRC signaling will bring no benefit but increased extra burden for network operation and UE implementation, we feel this RRC signaling is not necessary.
Proposal: For EN-DC SUO of Rel-16, it is not necessary to introduce a new RRC signaling Semi-static-LTE-UL-in-all-subframes.

Conclusions
In this contribution, a remaining issue for single UL operation EN-DC RRC signalling was discussed. The following proposal and observations are given:
Observation 1: For a type 2 EN-DC UE configured with DL-reference DL/UL configuration in Rel-16, RRC signaling Semi-static-LTE-UL-in-all-subframes is not necessary.
Observation 2: For a type 1 EN-DC UE configured with DL-reference DL/UL configuration in Rel-16, RRC signaling Semi-static-LTE-UL-in-all-subframes should have no impact on the configuration and transmission of LTE PRACH.
[bookmark: _GoBack]Observation 3: For a type 1 EN-DC UE configured with DL-reference DL/UL configuration in Rel-16, RRC signaling Semi-static-LTE-UL-in-all-subframes does not include aperiodic/periodic LTE SRS transmission.
Observation 4: For a type 1 EN-DC UE configured with DL-reference DL/UL configuration in Rel-16, below description of the value towards RRC signaling Semi-static-LTE-UL-in-all-subframes is beneficial to LTE UL performance:
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Proposal: For EN-DC SUO of Rel-16, it is not necessary to introduce a new RRC signaling Semi-static-LTE-UL-in-all-subframes.
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