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1 Introduction
In Chapter 5.4.1 of TS38.300 v15.3.1, it is stated that: When CA is deployed frame timing and SFN are aligned across cells that can be aggregated. The reason for NR to add such restriction on frame timing is to follow the basic principle of LTE [1]. 
In this contribution, we first analyze that for NR CA deployment, it is possible to exist case to aggregate two NR carriers that not frame boundary aligned with each other. Then we analyze that different from LTE, it is not necessary for NR to require frame timing alignment among aggregated carriers. Finally, we propose the change request of TS38.300 to remove the restriction of frame timing alignment of CA. 
2 Discussion on necessity of NR CA frame boundary alignment 
For NR CA deployment, it is possible to exist case to aggregate two NR carriers that not frame boundary aligned with each other. 
One example is illustrated in Fig. 1. Specifically, in Band A, LTE TDD CC1 and NR CC2 are adjacent carriers. Considering the different definitions of LTE frame structure and NR structure, to ensure DL/UL alignment of LTE and NR carriers, a frame boundary shift between NR and LTE is necessary when LTE applies DL/UL Config. 2 and NR uses a frame structure of 5ms periodicity DL/UL switching period. From the operator’s perspective, it is quite common case that there is another carrier in a different band, e.g., CC3 in Band B as in Fig. 1, which is to be aggregated with CC2 in Band A by CA to boost date rate for UEs. If the CC3 in Band B apply the same frame boundary timing as NR CC2, e.g., Case 1 of CC3, then there is no problem. But in practical deployment, it is also quite possible to face the case that the frame timing of NR TDD CC3 is aligned with LTE CC1, e.g., case 2 of CC3. One reason of Case 2 frame timing of CC3 is to ensure adjacent channel co-existence of multiple operators, which requires the DL/UL transmission direction and frame timing to be well aligned. If any operator adopts the same frame boundary timing as the CC1 in Band A, it would cause frame boundary none-alignment between two carriers under CA case. 
Observation 1: For NR CA deployment, there would exist cases to aggregate two NR carriers that not frame boundary aligned with each other. 



Fig. 1. Illustration of one case for NR CA with non-aligned frame boundary

Different from LTE, it is not technically necessary to require frame timing be aligned across cells that be aggregated.
In LTE, the frame timing alignment requirement mainly comes from the HARQ timing. Specifically, the HARQ timing in LTE is determined by the subframe index of scheduling subframe n and the ACK/NACK feedback subframe n+k, where the value of k is explicitly specified by tables in the specification of TS36.213. To determine the feedback subframe, the frame timing of aggregated carriers need to be aligned, so as to allow Pcell and Scell to achieve same understanding on the subframe index for ACK/NACK feedback. 
By contrast, the HARQ feedback timing of NR is designed in a quite flexible way without restriction of exact frame boundary alignment. Specifically, for the PDSCH scheduled on slot n, the ACK/NACK feedback is on slot n+k, where the value k is in general be indicated by DCI. So for NR CA, it only requires slot boundary to be aligned (under case of same numerology), then the Pcell and the Scell could achieve same understanding on the ACK/NACK feedback slot.

Proposal 1: For NR, it is not necessary to require frame timing be aligned across cells that be aggregated.

A CR on 38.300 based on proposal 1 is provided [2]. We propose that RAN2 should adopt this CR to remove the unnecessary restriction on NR CA.

Proposal 2: RAN2 adopts the corresponding CR on NR CA to remove the unnecessary restriction on NR CA (R2-1818120).

3 Conclusions	
In this contribution, we analyzez that it is not necessary for NR to require frame timing alignment among aggregated carriers. We propose the following: 
Observation 1: For NR CA deployment, there would exist cases to aggregate two NR carriers that not frame boundary aligned with each other. 
Proposal 1: For NR, it is not necessary to require frame timing be aligned across cells that be aggregated.
Proposal 2: RAN2 adopts the corresponding CR on NR CA to remove the unnecessary restriction on NR CA (R2-1818120).
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