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1	Introduction 
A number of operators wanted to study ways to effectively use fragmented FR1 carriers in the DL [1]. Specifically, it was proposed to study the use of fewer RX chains than carrier fragments in a band. As a result, the RX chains that are freed up can be used to support additional CCs if the number of RX chains is the bottleneck in the UE in terms of supporting more CCs. After extensive discussions, a WF [2] was endorsed in RAN#103.
It is understood the R19 SID would be drafted based on the WF. At the same time, there is a need to further clarify the scope of the study as agreed in the WF. In this contribution, we seek to have a common understanding of the scope by sharing our views and collect other companies’ views. 
2	Discussion
The endorsed WF includes the following scope:
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Reducing number of Rx chains

In the statement “Identify methods for reducing number of UE Rx chains (e.g. 1 or 2) needed for single DL band of ≤ 100 MHz (frequency span) containing two non-contiguous CCs within a CA combination for the inter-operator co-located scenario,” there may be different understanding as to what UE Rx chains (e.g. 1 or 2) means. For a UE with 2Rx (i.e., one main Rx and one diversity Rx), typical implementation to support two non-contiguous CCs is to use two sets of Rx chains, with each set consisting of one main Rx and one diversity Rx. From the discussion at last RAN meeting, we believe the common understanding is to reduce the two sets of Rx chains to one set of Rx chains, or loosely speaking, to change the RF configuration from separate RF chains to common RF chains in supporting intra-band non-contiguous CA, when the side conditions including the interference levels permit such reduction. 

Proposal 1: To avoid any ambiguity, it is proposed to change the wording from “Identify methods for reducing number of UE Rx chains (e.g. 1 or 2) needed for single DL band of ≤ 100 MHz (frequency span) containing two non-contiguous CCs within a CA combination for the inter-operator co-located scenario” to “Identify methods for reducing sets of UE Rx chains (e.g. from 2 sets to 1 set, where 1 set of Rx chains consists of one main Rx and one diversity Rx for a UE with 2Rx ) needed for single DL band of ≤ 100 MHz (frequency span) containing two non-contiguous CCs within a CA combination for the inter-operator co-located scenario.”

RF requirement implication

Let us use the following figure to discuss, where there are two non-contiguous CCs, CC1 (25MHz) and CC2 (15MHz), and a blocker in the gap of 10MHz, in line with the n25 fragmented spectrum in Toronto [1].
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For the power imbalance between CC1 and CC2 from the same operator, it was agreed that the power imbalance is up to 6dB. However, the power imbalance between the blocker and CC1/CC2 was not explicitly specified, although it was agreed to focus on inter-operator co-located scenario, where there is expected to be some limit on the power difference between the blocker and CC1/CC2. However, the maximum value of the power difference needs to be discussed. 

If we assume there is again 6dB difference, the same as the power difference between CC1 and CC2 from the same operator, it is still a bit unclear if it means that the maximum power difference between the blocker and the lower power CC, i.e., CC2, could be 12dB, which might be high for the UE to use common Rx chains to handle given no rejection of the blocker before ADC.

Current ACS requirements for intra-band non-contiguous CA assume that UE uses separate Rx chains. For band below 2700MHz for single DL band <= 100MHz ranges from 20dB to 33dB depending on there is one CC or two CCs in each sub-block, meaning the interference power is 18.5dB to 31.5dB higher than the received power of CCs.

The WF proposes to consider “Which RF requirements could be adjusted for the inter-operator co-located scenario, e.g. Existing UE RF requirements such as ACS.” There could be different interpretations of this agreement:
· The current intra-band non-contiguous CA ACS requirement should be adjusted to ensure the UE can work with a maximum of 12dB power difference between the blocker and CCs, say this is required from inter-operator co-located scenario)
· RAN4 should start the discussion by considering how much power imbalance a UE can deal with using common Rx chains. Based on the outcome of the discussion, 12dB power difference may or may not be supported. Whatever the power difference that can be supported would be the requirement for the deployment. However, it is not clear if such requirement can be placed between the two operators.

It is better to have a target of the maximum power difference between the blocker and CC1/CC2, or the maximum power difference between CCs from two operators before RAN4 starts to discuss. We therefore prefer to clarify it in the scope of the SI from the get-go.

If it turns out to be difficult to reach an agreement on the maximum power difference between CCs from two operators, to support UE implementation flexibility and deployment flexibility another option is to facilitate some UE measurement/network indication of the blocker power level and then UE/network can decide if common Rx chains or separate Rx chains should be used.

Proposal 2: It is proposed to capture in the SID a target maximum power difference between the blocker and CC1/CC2, or a target maximum power difference between CCs from two operators, in the inter-operator co-located scenario. If this cannot be done, another option is to facilitate some UE measurement/network indication of the blocker power level and then UE/network can decide if common Rx chains or separate Rx chains should be used.

3	Conclusions
In this contribution, we seek to further clarify the scope and make the following proposal.

Proposal 1: To avoid any ambiguity, it is proposed to change the wording from “Identify methods for reducing number of UE Rx chains (e.g. 1 or 2) needed for single DL band of ≤ 100 MHz (frequency span) containing two non-contiguous CCs within a CA combination for the inter-operator co-located scenario” to “Identify methods for reducing sets of UE Rx chains (e.g. from 2 sets to 1 set, where 1 set of Rx chains consists of one main Rx and one diversity Rx for a UE with 2Rx ) needed for single DL band of ≤ 100 MHz (frequency span) containing two non-contiguous CCs within a CA combination for the inter-operator co-located scenario.”
Proposal 2: It is proposed to capture in the SID a target maximum power difference between the blocker and CC1/CC2, or a target maximum power difference between CCs from two operators, in the inter-operator co-located scenario. If this cannot be done, another option is to facilitate some UE measurement/network indication of the blocker power level and then UE/network can decide if common Rx chains or separate Rx chains should be used.
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Scope

* Objectives:

* Identify methods for reducing number of UE Rx chains (e.g. 1 or 2) needed for single DL band of < 100 MHz (frequency span) containing two
non-contiguous CCs within a CA combination for the inter-operator co-located scenario, considering:

*  Which RF requirements could be adjusted for the inter-operator co-located scenario, e.g. Existing UE RF requirements such as ACS
* The ability to semi-statically switch hardware resources (i.e., Rx chains) between bands

* 6 dB power imbalance between the two non-contiguous CCs

* Impacts on DL performance

* Means for a UE to inform the network of new CA configuration it can support with adjusted RF requirements
* RAN4 led item with minimal RAN2 impact and no RAN1 impact is foreseen

* Timescale:
* Start Q32024
* Target completion Q2 2025




