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1 Introduction
Rel-17 WI for UE RF FR2 enhancement was approved in RAN#94 [1]. DL inter-band CA is a one of the objectives of the WI. At the last RAN4 meeting, we discussed whether to set the PSD difference for sensitivity requirements, but RAN4 have not reached an agreement. In this paper, another proposal is shown as a solution when the discussion is stagnant.
2 Discussion
2.1 Background

Rel-17 revised WID for UE RF FR2 enhancement was approved in RAN#94. Table 2.1-1 shows current status of FR2 inter-band DL CA. Also, the excerpt from the WID is shown below:

Table 2.1-1: Current status of FR2 inter-band DL CA

	
	Same frequency group

(28GHz+28GHz or 40GHz+40GHz)
	Different frequency group

(28GHz+40GHz)

	CBM
	Discussion stage for defining UE requirements in Rel-17 (FFS to include n258+n261)
	Discussion stage for defining UE requirements in Rel-17 (n257+n259, [n258+n260], n260+n261)

	IBM
	On hold until there is operator request or CBM requirements are finalized for one band combo.
	Defined UE requirements in Rel-16. Some band combos were specified in Rel-16 and Rel-17.




Excerpt from WID [1]

· Inter-band DL CA enhancements [RAN4 RF/RRM]

· Study and if feasible define UE requirements for CBM between different freq. groups (e.g. 28GHz + 37GHz). (Study concluded to be feasible in RAN4#100)

· Define UE requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) and between different freq. groups (e.g. 28GHz + 37GHz) for common beam management (CBM) based on requested band combinations. Evaluate performance impact based on deployment conditions and design constraints, including outcome of MRTD requirement if any.


In RAN4#101-e, we discussed whether to set the PSD difference for sensitivity requirements. Many companies showed the view on this topic [2], but RAN4 have not reached an agreement. In this paper, another proposal is shown as a solution when the discussion is stagnant.
2.2 Existing proposals and concerns for PSD difference

The opinions of each company are divided on whether to set the PSD difference for sensitivity requirements, and there was no progress in the discussion. The options and views showed at the last meeting are listed below.
Table 2.2-1: The options and views about PSD condition for sensitivity requirements
	
	Option 1 (Minimize PSD difference)
	Option 2 (other)

	Explanation
	Set a small PSD difference as the PSD condition for sensitivity requirements.
a. Simultaneous sensitivity concept (REFSENS values for single band are applied to each band.)

b. Maximum PSD difference defined as [6] dB.
	Not minimize PSD difference.
a. Set the same PSD condition as IBM requirements.

b. Further discussion is needed. (Feasibility phase, UE architecture, etc.)

	Opponent's concerns
	· The PSD difference is required for all CA between different frequency groups.
· The PSD difference is also related to assumed UE architectures as well as the frequency groups. For different frequency groups, only multi-chain architecture is assumed now.
	· The big PSD difference is unacceptable for single-chain architecture.

· Already agreed that both single-chain and multi-chain are considered for CBM requirements.
· It is required to show concrete proposals for the completion of WI.


Due to the above situation, the discussion is stagnant. Companies that support Option 1 above argue that single-chain should be considered as one of the RF configurations based on past agreements. Single-chain cannot allow the big PSD difference. Therefore, as a requirement of CBM, it is necessary to assume the worst case where a single chain is applied. On the other hand, companies that support Option 2 above argue that it is unreasonable to limit the PSD difference unnecessarily. Only multi-chain is assumed for CA between different frequency groups with CBM, so it is not necessary to assume single-chain. In addition, even if co-located scenario is assumed, the PSD difference is needed. Many companies support Option 1. That is, this is the majority view. However, some companies support Option 2 and their concerns seem reasonable.
2.3 Proposal of sensitivity requirements for CA with CBM
We showed to support Option 2 at the last meeting. For different frequency groups, we do not understand the reason for assuming single-chain architecture yet. However, we could understand that we can mandate that UEs support CA with IBM if we need high PSD difference. In addition, we also understood that the following agreement applies to different frequency groups as well as same frequency group.


Excerpt from WF on CBM UE architecture [3]
· WF – General

· Agreement: RAN4 agrees to define CBM requirements in such manner that both single chain and multi chain architectures are possible.



Because of these reasons, we may accept to minimize PSD difference for inter-band CA with CBM.
However, the clarified concerns have not been resolved, so we propose new options to advance the discussion. Based on the past discussions, we guess the cause of the problem is the difference in UE architecture. Single-chain cannot support CAs with big PSD difference. On the other hand, Multi-chain can support them. Therefore, the CBM requirements should be divided according to the UE architecture. That is, the sensitivity requirements for single-chain and for multi-chain will be specified respectively. As the sensitivity requirements for single-chain, simultaneous sensitivity concept is applied. Also, as the sensitivity requirements for multi-chain, IBM requirements are reused.
Proposal 1: The sensitivity requirements for inter-band CA with CBM is divided according to the UE architecture. This is alternative proposal to advance the discussion. As the sensitivity requirements for single-chain, simultaneous sensitivity concept is applied. On the other hand, as the sensitivity requirements for multi-chain, IBM requirements are reused.
The problem is that it is unclear which requirement should be applied. Normally, CA with single-chain architecture or same frequency group should be applied the simultaneous sensitivity concept, and CA with multi-chain architecture or different frequency groups should be applied the IBM requirements. However, their definitions are also unclear. Therefore, we also propose some criteria.

The first is how to distinguish the applied requirements for each band combination. For example, CA_n258-n261 is feasible for single-chain, so simultaneous sensitivity concept is applied. CA_n257-n259 is not feasible for single-chain, so IBM requirements is applied. There are two ways to define them. If the definitions are common to all UEs, it will be specified in the 3gpp specifications. On the other hand, if it is defined for each UE, new capability will be needed to notify it. (e.g. ChainType_n257n259 = {single, multi} is notified to NW.)

The second is how to define the applicable frequency span for single-chain. For example, it is feasible for single-chain if frequency span between CCs is within 800MHz, so simultaneous sensitivity concept is applied. If the definitions are common to all UEs, it will be specified in the 3gpp specifications. In addition, there is also a method of notifying by capability for each UE, but it is not recommended because it will be complicated.

Our recommendation is how to distinguish the applied requirements for each band combination. Especially, it is simple that the definition is specified in the 3gpp specification. There is no need for discussions like Fs_inter_CBM, which is being discussed in parallel. In addition, it is also possible to notify the RF configuration by using new capability (ChainType= {Multi, Single, Both}). In this cases, IBM requirement is applied for "Multi" UE, simultaneous sensitivity concept is applied for "Single" UE, and the above discussion is applied for "Both" UE.

Proposal 2: The criteria are needed to determine which requirement to apply. Our recommendation is how to specify the applied requirements for each band combination. That is, it is specified for each band combination that whether single-chain is feasible. If it is only multi-chain, IBM requirement will be applied for this band combination.
Proposal 3: It is also possible to notify the RF configuration by using new capability (ChainType= {Multi, Single, Both}). IBM requirement is applied for "Multi" UE, and simultaneous sensitivity concept is applied for "Single" UE. The above Proposal 1 is only applied for "Both" UE.
3
Conclusion

This paper showed our views on sensitivity requirements for FR2 inter-band DL CA with CBM. Here we summarize our observations:

Proposal 1: The sensitivity requirements for inter-band CA with CBM is divided according to the UE architecture. This is alternative proposal to advance the discussion. As the sensitivity requirements for single-chain, simultaneous sensitivity concept is applied. On the other hand, as the sensitivity requirements for multi-chain, IBM requirements are reused.
Proposal 2: The criteria are needed to determine which requirement to apply. Our recommendation is how to specify the applied requirements for each band combination. That is, it is specified for each band combination that whether single-chain is feasible. If it is only multi-chain, IBM requirement will be applied for this band combination.
Proposal 3: It is also possible to notify the RF configuration by using new capability (ChainType= {Multi, Single, Both}). IBM requirement is applied for "Multi" UE, and simultaneous sensitivity concept is applied for "Single" UE. The above Proposal 1 is only applied for "Both" UE.
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