3GPP TSG RAN Meeting #96
RP-221539
Budapest, Hungary, June 6 - 9, 2022


Agenda item:
9.4.4.7
Source:
Huawei, HiSilicon
Title:
Remaining issue for Rel-17 FR2 RF
Document for:
Discussion and Decision
1 Introduction

In RAN #92-e meeting, an objective for UL gap for UL coherent MIMO was added into the revised WID [1]. The gain and feasibility were confirmed in RAN4 #101-e meeting [2], and the RF requirement for UL coherent MIMO after side condition happens was defined in RAN4 #101bis-e meeting [3]. In the last two RAN4 meetings, there has been no progress due to concerns from several companies. This contribution provides overall analysis and tends to alleviate the concerns. 
2. Discussion
Although RF requirements for coherent UL MIMO in TS38.101-2 is copied from TS38.101-1 straightforward, we think that it is feasible because there is no difference between FR1 and FR2. The aim is to ensure the gain of coherent UL MIMO by controlling the relative power and phase between last transmitted SRS and consecutive PUSCHs.
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If no side conditions happen including DRX on, BWP switching, SRS switching, DL measurement gap, etc., UE can keep the good amplitude and phase autonomously. But once a side condition happens, UE dose not need to meet the above requirements according to the current spec. To be honestly, UE cannot control the phase well in this case. From network perspective, the RF hardware is very powerful, and the phase is controlled very well. But from UE perspective, the RF hardware is not strong due to space and cost constraints. In order to ensure the gain after side conditions happen, two aspects need to be considered: one is that RF requirement for UL coherent MIMO need to be defined after side condition happens, which was an agreement in RAN4 #101bis-e meeting [3]. The other is a network-assisted approach, which network provides a UL gap (a large K2) to UE, once UE supports capability of performing coherent UL MIMO calibration after side condition happens, like the power saving.
When a UE reports to support the capability. From network perspective, if network configures the UL gap for the UE, it schedules PUSCH with a large K2 once side condition happens, and K2 is larger than a threshold which may be [6]. If network dose not configure the UL gap for the UE, the K2 has no restrictions. From UE perspective, once side condition happens, the UE can determine whether there is sufficient time for calibration based on K2. If K2 is larger than the threshold, the UE calibrates autonomously and continues to adopt coherent transmission. If not, the UE needs to fall back from coherent transmission to non-coherent transmission or expect to be triggered aperiodic SRS. Regarding the aperiodic SRS, it always can solve the problem. However, it also takes some overhead, which leads to UL performance degraded. We think a large K2 is a simple and effective way to minimize the impact on RAN1 and RAN2.
The large K2 is an implicit triggering of the UL gap for UL coherent MIMO, by defining a threshold which include the PUSCH preparation time plus the calibration time. Compared with explicit triggering as configuration/activation and de-configuration/de-activation using RRC, the implicit triggering has grate advantages including no additional RRC signalling overhead and less impact on the current specification. Regarding the calibration time, we can define UL gap length indicating the number of consecutive static slots before the scheduled PUSCH after side condition happening. In order to reduce the complexity of many gap patterns on the specification and network, we recommend keeping only one UL gap length as 0.25ms about 1 or 2 slots.

Regarding the potential impact on RRM, a large K2 is simple enough, which does not even charge DIC and RRC. Basically, the network-assisted approach refers to the K2min definition of the power saving, and the corresponding RRM analysis can be reused. As we known, there is no impact on RRM. 
Proposal 1: Introduce per UE capability on whether UE support capability of performing coherent UL MIMO calibration in UL gap. 
Proposal 2: The network-assisted approach for UL gap has no impact on RRM.
3 Conclusions.
This contribution is providing overall analysis on UL Gap and requirements for coherent UL MIMO.

Proposal 1: Introduce per UE capability on whether UE support capability of performing coherent UL MIMO calibration in UL gap. 
Proposal 2: The network-assisted approach for UL gap has no impact on RRM.
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Table 6.4D.4-1: Maximum allowable difference of relative phase and power errors in a given slot compared to those measured at last SRS transmitted


Difference of relative phase error�
Difference of relative power error�
Time window�
�
40 degrees�
4 dB�
20 msec�
�
The above requirements apply when all of the following conditions are met within the specified time window:


-	UE is not signaled with a change in number of SRS ports in SRS-config, or a change in PUSCH-config


-	UE remains in DRX active time (UE does not enter DRX OFF time)


-	No measurement gap occurs


-	No instance of SRS transmission with the usage antenna switching occurs


-	Active BWP remains the same


-	EN-DC and CA configuration is not changed for the UE (UE is not configured or de-configured with PScell or SCell(s))








