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1. Introduction
This contribution discusses the needs of a number of operators (UIC, Anterix, Southern Linc, T-Mobile USA and Rakuten) for support of Carrier Aggregation (CA) and Dual Connectivity (DC) with 3MHz carriers in various operator bands. 

In Rel-18 support for 3 MHz channel bandwidth has been introduced, with flexibility on the actual transmission bandwidth. Combinations with other 3MHz carriers or standard 5G carriers in downlink (DL) and uplink (UL) is foreseen. CA and DC combinations my include both TDD or FDD carriers.  It is essential to incorporate both regular PC3 UEs and High power (HPUE) PC1 UEs in this request.
2. Motivation.
Carier Aggregation of a 3MHz carrier with one or more 3MHz or wider bandwidth carriers will increase the total available network capacity and hence the value of the 3MHz carrier. In fact, it in some cases may enable the use of spectrum blocks that otherwise would not be used at all for 5G.

Dual Connectivity of a 3MHz carrier with one or more 3MHz or wider bandwidth carriers will increase radio coverage and cell hand-over performance. For railways the latter is particularly relevant for handovers for example between tunnel entries or exits, and the open field network coverage areas.
3. Operator band combinations.
The subsequent are examples of 3 MHz NR band combinations required in the following operator networks.
For UIC – Railways 
For both downlink and uplink non-collocated and collocated basestations inter-band CA and DC:
· CA/DC of 3MHz in band n100 with 5MHz and 10MHz in band n101 (3MHz n100: 12RB and 15RB cases).
· CA/DC of 5MHz in band n100 with 5MHz and 10MHz in band n101 (5MHz n100: 20 and 24RB cases).



The following additional needs are foreseen:
1. intra-band DC for two 5MHz carriers in band n101 for the case where two separate 5MHz carriers are used to increase overall system reliability. For both downlink and uplink non-collocated and collocated basestations.
2. For DC a capability to switch between primary and secondary relationships depending on the actual downlink or uplink performance.  
3. In CA and DC, for the PC1 HPUE a conducted output power of 31dBm per component carrier as the regulation allows up to 33dBm E.I.R.P. per carrier.

For Anterix:
· 3MHz in band n106 with the following combinations for DL/UL for co-located and non-collocated basestations including Inter-band CA and Inter-band EN-DC:
· [bookmark: _Hlk160784578][bookmark: _Hlk160636211]Inter-band CA:  CA_n106A-n48A	(n106, n48) and CA_n106A-n26A (n106, n26). 
· Inter-band EN-DC within FR1:  NE-DC_n106_26A (n106, 26).

For Southern Linc:
· 3MHz in band n26 with n48 and n106.  

For T-Mobile USA:
· 3MHz in band n85 with existing T-Mobile commercial bands such as n25, n41, n66 and n71

For Rakuten:
· 3MHz in band n28 with existing Rakuten commercial bands such as n3

4. R19 work item request
The operators UIC, Anterix, Southern Linc, T-Mobile USA, Rakuten would like to request one or more R19 work item(s) to address the above identified CA and DC capabilities in the mentioned example operator frequency bands.
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