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1. Introduction
[bookmark: _Hlk510705081]RAN1#95 in November sent the LS [1] to RAN2 and RAN4 on intra-band EN-DC and number of timing advance groups [1]:
	RAN1 would like to provide information on introduction of new capability bit for the intra-band synchronous continuous EN-DC. The following has been agreed RAN1:
· Introduce a new capability bit. 
· The bit is applicable only for the cases where 
· A dynamic power sharing capable UE operates in an intra-band synchronous contiguous EN-DC network.
· FFS: A UE supporting FDM-based ULSUP.
· If not voided subsequently, the bit is used for handling UEs that can only apply same timing between NR and LTE.
· Decide after further progress in RAN4 on whether a UE setting this bit to 1 is supported and whether the associated UE behaviour for UEs reporting this capability needs to be differentiated.
· If there is a new UE behaviour defined, FFS how the network can simultaneously serve two different UE types 
· Whether the bit is set or not, the UE is capable of receiving independent TA commands on the MCG and the SCG
· UEs that set this bit to 0 should be able to operate with a timing difference up to applicable MTTD requirements when operating in a synchronous intra-band contiguous EN-DC network.


Additionally, RAN1 has further clarified the FG6-11 of the RAN1 UE feature list as follows:
· Add a note for feature group 6-11 stating that this feature group is applied to NR-NR CA and EN-DC. For EN-DC, the feature group indicates number of TAGs only for NR CG.
· Note: The number of TAGs for the LTE MCG is signalled by existing LTE TAG capability signalling 

RAN1 would like kindly ask RAN2 and RAN4 to consider the above in their further work.



2. Discussion
RAN1 discussion could naturally not conclude on what would be the RAN4 outcome on the need for a separate UE capability for the discussed issue, and took somewhat atypical approach of asking to add the capability bit to the RAN2 specifications ahead of confirming the need. This was due to the pressure to provide everything that is required for ASN.1 freeze, and if the capability bit is deemed unnecessary by RAN4, then the meaning of the bit can be obsoleted by RAN2.
The current RAN4 definition for the EN-DC timing requirements in TS38.133 are summarized in table 1 below:
[bookmark: _Hlk528748105]Table 1: EN-DC timinig requirements and the possible new UE capability
	Case
	Band combination
	SCS [kHz]
	Max Rx timing difference [µs]
	Max Tx timing difference [µs]

	Async
	Inter-band(1
	{15,30,60,120}
	500*2-µ
	500*2-µ

	
	Intra-band(2,4
	{15,30,60}
	500*2-µ
	500*2-µ

	Sync
	Inter-band(1,5
	{15,30,60,120}
	33
	35.21

	
	Intra-band(2,3,4
	{15,30,60}
	3
	No requirement applicable


1. Applicable for E-UTRA TDD – NR TDD, E-UTRA FDD – NR FDD, E-UTRA TDD – NR FDD, E-UTRA FDD – NR TDD
1. Applicable for E-UTRA FDD – NR FDD
1. Applicable for E-UTRA TDD – NR TDD
1. Only collocated deployment is applied
1. Need for this requirement is FFS as per an editor’s note in 38.133 due to async being UE-mandatory

The case for synchronous intra-band operation having no requirement whatsoever would imply that there are no Tx timing difference constraint in the UE, and it would be required to obey whatever timing difference the different timing advance settings indicated without limits. It would be important to clarify this point, and a way to do this would be to set the requirement to be the same as in asynchronous case, i.e. MRTD = 500*2-µ µs, or alternatively define an MTTD requirement that could be derived from the inter-band – i.e. MRTD + 2.21 µs = 5.21 µs.
 
Proposal 1: Decide on whether to define an MTTD requirement for intra-band synchronous EN-DC should be the same as the async requirement, or if it would be derived from inter-band sync requirement, i.e. pick between 500*2-µ µs and 5.21 µs

For the second UE capability for uplink transmit timing difference in case of synchronous intra-band operation, should one be introduced, a different MTTD definition would need to be introduced. 
LTE and NR specifications are currently defined to have independent TA management loops on the two radios, and a relaxation to the requirement for the UE to obey the TA commands would be needed, if the new UE capability is to be agreed to be supported.
Three different alternatives can be envisioned for the uplink timing management
1. UE follows both the LTE TA and NR TA commands, and adjusts both uplinks after each command
1. UE follows the LTE TA commands only and adjusts both uplinks accordingly. NR TA commands are ignored.
1. UE follows the NR TA commands only, and adjusts both uplinks accordingly. LTE TA commands are ignored.

Case 1 might lead to issues, if the network would transmit TA commands on both radios and that could lead to accumulation of the two TAs. Further, if the NR SCS is 30 or 60 kHz, the LTE TA adjustment might be larger than the NR CP size.
Case 2 might cause issues, if NR SCS is 30 or 60 kHz, and the LTE TA adjustment might be larger than the NR CP size.
Case 3 would require LTE to support smaller TA steps than before, if NR SCS is 30 or 60 kHz.

Proposal 2: Decide if the RAN1/2 introduced UE capability indicating that the UE that can only apply same uplink transmit timing between NR and LTE in intra-band synchronous EN-DC is needed
Proposal 3: If the decision on proposal 2 is yes, decide on which UE behavior should be applied

3. Conclusion
Proposal 1: Decide on whether to define an MTTD requirement for intra-band synchronous EN-DC should be the same as the async requirement, or if it would be derived from inter-band sync requirement, i.e. pick between 500*2-µ µs and 5.21 µs
Proposal 2: Decide if the RAN1/2 introduced UE capability indicating that the UE that can only apply same uplink transmit timing between NR and LTE in intra-band synchronous EN-DC is needed
Proposal 3: If the decision on proposal 2 is yes, decide on which UE behavior should be applied
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