[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG RAN Meeting #95-e	RP-220607
Electronic Meeting, March 17 - 23, 2022


Source: 	vivo
Title: 	Discussion on remaining work of R17 NR FR2 RF WI
Agenda Item:	9.5.4.8
Document for:	Approval
1. Introduction
In the past RAN4 meetings, some work of NR RF Enhancements for FR2 got in deadlock. In this paper, we provide our views on the FR2 remaining work and how can to move forward.
2. Discussion
2.1 Inter-band DL CA enhancements
In [1], several issues that hampered the inter-band DL CA with CBM discussion were listed.

1. Whether to allow partial inter-band coverage (i.e. define FS_inter as a functional limitation)
0. There is no consensus to limit scope of FS_inter to L+L 
0. Some criterion needs to agreed as procedure to determine which future band pairs are allowed to declare FS_inter. No proposals from proponents of FS_inter.
0. For companies that assume scope-limitation to L+L, there is no agreement on whether it is a functional limitation (UE behavior undefined outside) or if merely the requirements are relaxed for larger FS_inter
1. Lack of convergence on reference architecture for L+H for setting requirements:
1. Some companies want to use single chain Rx for L+H for requirement definition, pointing to older agreement
1. Many companies have explained why single-chain is not practical for L+H and multi-chain must be used
1. Even if multi-chain is agreed, company contributions suggest there is no justification for sub-microsecond MRTD, or need for relaxation that is an ‘equalized’ PSD during test. For requirement, the following options have been discussed without convergence: 
2. PSD should be determined by simultaneous sensitivity condition
2. PSD difference should be similar to IBM case
1. Requirement reduction for ‘Both’
2. Some companies feel it is too soon to discuss reduction when definition of the core requirement for CBM is not complete
2. Some companies believe there has to be proven duplication of verification of functionality, not just convenience of test reduction
2. Many companies believe test reduction is RAN5 jurisdiction
1. CBM is a parallel feature to IBM:
3. For L+H, CBM is considered less capable, and network gains are not clearly understood
3. For L+L, CBM with single chain is expected to allow more UEs to support inter-band, but see FS_inter discussion

For issue 1, the controversy stems primarily from UE vendors' concerns about the ability of single-chain. Since single-chain UE and intra-band CA have similar architectures, we are not sure if single-chain UE can cover the entire band combination, which is the reason for introducing Fs, inter. However, this capability may cause partial inter-band coverage and puts an additional burden on network scheduling. No compromise can be found up till now, so to make progress it is proposed to circumvent Fs, inter related discussions.

Observation 1: To move forward, the Fs, inter related discussion should be avoided, so currently it is better not to discuss the requirement for single-chain UE.

The issue 2 is related to the CBM feasibility and reference architecture. In the FR2 RF WID, we divide the CBM into two parts, same frequency group and different frequency group, and discuss them separately. In RAN4#99e, we have following agreements [2]:

· RAN4 agrees to define CBM requirements in such manner that both single chain and multi chain architectures are possible.
· In following meetings discuss the following two options
1.	Label n260+n261 as IBM only
2.	Conclude that CBM UE is feasible for n260+n261 and define requirements in REL17

The two agreement seems conflict with each other. It means when we agreed that the requirements should enable both architectures, CBM between different frequency group is still in study phase and its feasibility is unknown. Its feasibility was not confirmed until RAN4#100e based on multi-chain architecture [3]:

CBM between different frequency groups is feasible and study phase can be completed at least for architecture with multiple RF chains.
From our perspective, the above conclusion implies that we never confirm that single-chain is feasible for CBM between different frequency group.

Observation 2: Considering the conflict between agreements, only the feasibility of multi-chain is confirmed for CBM between different frequency group.

Based on the discussion above, a possible compromise to move forward is to down scope and only focus on the CBM between different frequency group based on multi-chain architecture. There are several benefits:
· No need to discuss Fs, inter
· PSD condition is easier to discuss due to only multi-chain was considered.
· The requirement reduction (“both”) is clearer due to similar multi-chain architecture for both IBM and CBM
· For L+H band combination, both IBM and CBM would be enabled

Proposal 1:  Complete CBM feature by focusing on different frequency group with multi-chain only.

 
2.2  DC location reporting scheme for intra-band UL CA with more than 2 CCs
The remaining work of DC location reporting is mainly offset range, and we can try to complete it in an extra meeting. One thing worth noting is that in RAN4#102e, we agree that the R17 new method should also cover 2CC case and we have the following conclusion [4]:

“with more than 2 CCs” can be replaced with “2CCs and more”

Therefore, it is better to revise the WID to align with the agreement.

Proposal 2: Revise the WID for DC-location part from “with more than 2 CCs” to “2CCs and more”.


2.3  Introduce new FR2 CA BW class
This part of the discussion is also controversial. However, with the efforts of several meetings, the options have been basically down selected to a few candidates with thorough analysis. It is likely that an compromise can be expected in an extra meeting.

Based on the discussion above, a revised WID objective is provided in Annex.
3. Conclusion
In this contribution, we discuss the remaining work of R17 NR FR2 RF and the proposals are listed below. 
Observation 1: To move forward, the Fs, inter related discussion should be avoided, so currently it is better not to discuss the requirement for single-chain UE.
Observation 2: Considering the conflict between agreements, only the feasibility of multi-chain is confirmed for CBM between different frequency group.
Proposal 1: 	Complete CBM feature by focusing on different frequency group with multi-chain only.
Proposal 2: 	Revise the WID for DC-location part from “with more than 2 CCs” to “2CCs and more”.
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5. Annex
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The purpose of this work item is to specify the following FR2 UE features and associated requirements:
· [bookmark: _Hlk97654501]Inter-band DL CA enhancements [RAN4 RF/RRM]
· Agree a method how applicable CBM/IBM information is captured into specification for a particular CA configuration. Agree how it is decided whether a certain CA configuration is assuming CBM or IBM based requirements (for-example is applicability based on operator request or some general rule or are all CA configurations applicable for both CBM and IBM). 
· 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 requirements for CA_n258A-n260A and CA_n257A-n259A based on IBM (Note these CA configurations will be moved to Basket WI in RAN#90 and more combinations may be added to Basket WI later). (Completed in RAN4#99e)
· 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.
· Study and if feasible define UE RF requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) for (IBM) based on explicitly requested band combinations. (on hold until there is operator request or CBM requirements are finalized for one band combination)
· Both RF and RRM requirement aspects are in scope for DL interband CA.
· Inter-band UL CA [RAN4 RF/RRM] 
· Specify requirements for inter-band UL CA for two bands between different frequency groups based on IBM.
· Define requirements for  CA_n257A-n259A based on IBM (Note this CA configuration will be moved to Basket WI in RAN#90 and more combinations may be added to Basket WI later).
· Both RF and RRM requirement aspects are in scope for UL interband CA.

· UL gaps for self-calibration and monitoring. [RAN4 RF/RRM, RAN2] Study and, if feasible, introduce UE specific and NW configured gap for general self-calibration and monitoring purposes including
· UE Tx power management
· Coherent uplink MIMO
· Phase 1: Study and clearly identify the performance gain over the current baseline (Rel.16 requirements) Study of RF performance evaluation/testability related to UE self-calibration and monitoring. Study network impact of UE emissions during UL gap, if any.
· Phase 2: Specify the UL gap configuration(s), related UE capability and interruptions, if needed, based on the identified performance gain in Phase 1 and UE fall back behaviour i.e. if gaps are not available for UE requesting gaps. Discussion on release independence aspects.
· Note: The work of FR2 UL gaps includes (NG) EN-DC, NE-DC, NR-DC and SA. FR2 UL gap operation shall have no impacts to eNB operation or LTE RRC.
[bookmark: _GoBack]
· Introduce new FR2 CA BW classes and related Rx requirements to support of contiguous downlink aggregated channel BW up to 1600 MHz [RAN4 RF]  

· Specify DC location reporting scheme for intra-band UL CA with more than 2 CCs and more. Solution should be applicable to FR2 and FR1 (RAN4, RAN2)

 3 / 3
