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1. Background
In RAN#96, the target scenarios for Rel-18 UL Tx switching was discussed and the following proposal was agreed to provide guidance to WGs for August meeting discussion. [2]
	Proposal:

RAN provides following guidance to RAN1/2/4.
· If Rel-18 UL Tx switching is supported, 
· RAN1/2/4 shall focus on defining necessary mechanisms and requirements for UL Tx switching across 3 or 4 different bands in Q3 2022
· Inter-band UL-CA Option 1 (i.e., switched UL) and Option 2 (i.e., dual UL) without SUL band
· Inter-band UL CA Option 1 (i.e., switched UL) for {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s)
· UL CA framework where UL CA is performed between NULs according to current RAN4 specifications should not be changed
· Note: switching across any band in this scenario is not precluded
· Intra-band two contiguous aggregated carriers within one non-SUL band out of 3 or 4 bands
· Other Further check additional scenarios in RAN#97e, e.g.,
· {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}
· Simultaneous transmission across 2 bands in {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s) (excluding simultaneous transmission between SUL and corresponding NUL)
· Mechanisms/requirements should not introduce restrictions on what were already supported in current specifications for UL Tx switching


Among the additional scenarios to be further checked in RAN#97, we are interested in NR CA configurations with two SUL band combinations. In this contribution, we further discuss the target scenarios for Rel-18 UL Tx switching in NR Multi-carrier enhancements WI.
2. Discussion
With fast deployment of 5G in China, more spectrum currently utilized by GSM, UMTS and LTE will be evolved into NR deployment recently. As an example, 1.9GHz and 2GHz TDD bands are previously used by 4G and 3G, which are specified as NR TDD bands n39 and n34 in Rel-15 and also specified as SUL bands n98 and n95 in Rel-16 and Rel-17 respectively. The spectrum for these two bands themselves are not very large, thus single SUL band may not fully comply with the fast increased UL usage demanded by the operator. Therefore, NR CA configurations with two SUL band combinations, i.e. two SUL bands in two cells together with other TDD NR band(s), are emerging as a prospective solution for operators. Similarly, 700MHz, 850MHz, 900MHz, 1.8GHz and 2.1GHz bands defined as SUL bands n83, n89, n81, n80 and n84 in which 2 SUL bands in conjunction with NR TDD bands, e.g. n78, n79 are highly interested by operators holding the spectrum to boost the wide band UL performance.
In the following Figure, one example is given for CA with dual SUL bands, i.e. CA_SUL_n41A-n98A_SUL_n79A-n95A with SUL_n41A-n98A (SUL cell 1), SUL_n79A-n95A (SUL cell 2) and CA_n41A-n79A (DL CA). With UL Tx switching between two SUL bands or SUL+NUL, UE can transmit on all UL symbols with better load balancing.
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Another example is given for CA with dual SUL bands, i.e. CA_SUL_n41A-n83A_SUL_n79A-n95A with SUL_n41A-n83A (SUL cell 1), SUL_n79A-n98A (SUL cell 2), CA_n41A-n79A (DL CA) and CA_n83A-n98A (UL CA). Since some low bands cannot support UL-MIMO, concurrent transmission between two SUL carriers (UL CA) can further improve the uplink performance compared to transmission on one SUL carrier.
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Hence, we propose to include the following scenarios in Rel-18 MC enhancement WI:
Proposal: Include the following scenarios for UL Tx switching across 4 different bands in Rel-18 MC enhancement WI:
· Inter-band UL CA Option 1 (i.e., switched UL) for {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}
· Note: switching across any band in this scenario is not precluded
· Inter-band UL CA Option 2 (i.e., dual UL) for {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}
· Note: Simultaneous UL transmission across 2 NUL bands or 2 SUL bands
3. Conclusions
In this contribution, we further discuss the target scenarios for Rel-18 UL Tx switching in NR Multi-carrier enhancements WI and propose that:
Proposal: Include the following scenarios for UL Tx switching across 4 different bands in Rel-18 MC enhancement WI:
· Inter-band UL CA Option 1 (i.e., switched UL) for {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}
· Note: switching across any band in this scenario is not precluded
· Inter-band UL CA Option 2 (i.e., dual UL) for {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}
· Note: Simultaneous UL transmission across 2 NUL bands or 2 SUL bands
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