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Introduction
TAE requirements for inter-band carrier aggregations with SSB-less operations had been a debate in the previous meetings in RAN4. The options on the table for discussions about TAE requirements are captured in the agreed WF in the last WG meeting in [1].
	Issue 1-1: TAE
· Further discuss the following values for TAE to guarantee the SSB-less feature performance
· Option 1: 2.x us, i.e., CP size for 30kHz SCS
· Option 2: 260ns
· Option 3: 65ns
· Option 4: 3us
· In the next meeting, encourage companies to provide the achievable values.


In our understanding the background of this issue is that there are implementations that could in particular guarantee that the TAE performance of the BS group, even for inter-band carrier aggregation cases as long as the deployment is limited to co-location. For some of the RU shared cases, it is natural that the BS group could guarantee a rather small transmit timing difference for band combinations which are with specific characteristics, e.g., the combinations with bands components which are rather close in frequency.
In this paper we provide our views on the TAE requirements for the inter-band carrier aggregation with SSB-less SCell operations. We propose that the TAE requirement is not changed in general in order to guarantee a flexible deployment.
Discussion
TAE requirements for SSB-less SCell operations in inter-band CA
Implementations & deployments
Typical implementations are taken into considerations when 3GPP specifies BS requirements. TAE requirements are among the most important BS requirements. 
Currently we have seen implementations which represent different TAE capabilities in the discussions and in the field. One of the key characteristics for the particular implementation to support small TAE number is that some parts have to be shared between the two modules, which transmit in different band frequencies in the inter-band CA deployments.
In figures 1-2 we illustrate high-level concepts of fully shared and decoupled BS CA implementations. 


Figure 1. Shared BS CA architecture


Figure 2. Decoupled BS CA architecture
Typically, for band combinations with band components, which are rather close in frequency, it is natural that we could share the whole baseband and RF between the bands such that the operator could choose to deploy the two bands at the same spot once and for both. However, there are cases that this is not possible from the deployment perspective. For many cases, a larger flexibility of the CA deployments is required and fully shared baseband and RF implementations for inter-band CA scenarios are not justified or possible. For such scenarios there is no other choice, but to allow a more reasonable TAE number. 
Since Rel-15, inter-band CA capable UE-s have been implemented assuming TAE equalling 3us. We don’t see a revolutionary reason to change the requirements at this moment.
Proposal 1: Apply 3us TAE requirements for FR1 inter-band carrier aggregation SSB-less operations. 
Improved BS capabilities
As we mentioned there are implementations, which can achieve better TAE performance under certain scenarios, but limit deployment possibilities. For such powerful combination of modules, one of the considerations is to allow better TAE requirements so that when this kind of product declares enhanced TAE requirements, corresponding test cases are ready to validate the declared capability.
Observation 1: Some BSs can support better TAE depending on implementation and specific scenarios.
There are observations from companies in the previous meeting that for 30khz SCS the TAE number is larger than half CP length of the most cases.
	SCS (kHz)
	Symbol length
	CP length
	CP for long Symbol

	15
	66.67us
	4.69us
	5.2us

	30
	33.33us
	2.34us
	2.86us

	60
	16.67us
	1.17us
	1.69us (4.13us for ECP)


Observation 2: BS implementations achieving better TAE than half CP length improve synchronization performance of the system for some numerologies.
Conclusion
In this paper we provide our views on the TAE requirements for the inter-band carrier aggregation with SSB-less SCell operations. We propose that the TAE requirement is not changed in general in order to guarantee a flexible deployment.
Proposal 1: Apply 3us TAE requirements for FR1 inter-band carrier aggregation SSB-less operations. 
Observation 1: Some BSs can support better TAE depending on implementation and specific scenarios.
Observation 2: BS implementations achieving better TAE than half CP length improve synchronization performance of the system for some numerologies.
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