3GPP TSG-RAN WG4 Meeting #98-e 
R4-2102534
Electronic Meeting, January 25 ( February 5, 2021
Agenda Item:
11.4.2.1
Source: 
Ericsson
Title:
On RRM requirements for SRS antenna port switching
Document for:
Discussion
1 Introduction
In [1], the following core objective is included on SRS antenna port switching among NR RRM further enhancement requirements for Rel-17:
(1) SRS antenna port switching [RAN4]
· Specify RRM requirement for SRS antenna port switching, e.g.

· Interruption requirement

· Potential impact on other RRM requirements

The corresponding performance objective [1]:
· Specify the RRM performance requirements and test cases related to new core requirements
The justification of introducing SRS antenna port switching is [1] is as follows. In NR system, the SRS antenna port switching is supported in the RAN1 and RAN2 specs, and the capability is defined in TS 38.306. However, the SRS antenna port switching requirement is missing in RAN4 RRM.
In this contribution, we provide the initial view on the core objective above.
2 Discussion

The UE can further be configured with SRS antenna port switching by higher layer parameter, antennaSwitching. This allows the UE to switch between two or more SRS antenna ports for transmitting the SRS resource of an SRS resource set. The SRS resource can be transmitted on up to 4 consecutive symbols (last symbols of the slot). When SRS antenna switching is enabled, the UE is further configured with one or more guard symbols (1 symbol for 15/30/60 kHz SCS and 2 symbols for 120 kHz SCS) between SRS resources if they are configured within the same slot. The UE does not transmit anything in the guard symbols. The SRS antenna port switching enables the UE to achieve transmit diversity for SRS transmission and hereby enhancing the performance. 

There is signaling support for SRS antenna port switching, but there are no RAN4 requirements. The existing related per-band UE capabilities include:

· Capability to support SRS Tx port switching (UE reporting supportedSRS-TxPortSwitch),

· Indication on whether the UL Tx switching in a band impacts DL receiving in another band (UE reporting txSwitchImpactToRx), and

· Indication on whether the UL Tx in a band is switched together with UL Tx in another band (UE reporting txSwitchWithAnotherBand).

From TS 38.331:
BandParameters-v1540 ::=            SEQUENCE {

………………………

    srs-TxSwitch                    SEQUENCE {

        supportedSRS-TxPortSwitch       ENUMERATED {t1r2, t1r4, t2r4, t1r4-t2r4, t1r1, t2r2, t4r4, notSupported},

        txSwitchImpactToRx              INTEGER (1..32)                            OPTIONAL,

        txSwitchWithAnotherBand         INTEGER (1..32)                            OPTIONAL
    }                                                                              OPTIONAL
}

BandParameters-v1610 ::=         SEQUENCE {

    srs-TxSwitch-v1610               SEQUENCE {

        supportedSRS-TxPortSwitch-v1610  ENUMERATED {t1r1-t1r2, t1r1-t1r2-t1r4, t1r1-t1r2-t2r2-t2r4, t1r1-t1r2-t2r2-t1r4-t2r4,

                                                         t1r1-t2r2, t1r1-t2r2-t4r4}

    }                                                                              OPTIONAL
}

From TS 38.306:

srs-TxSwitch Defines whether UE supports SRS for DL CSI acquisition as defined in clause 6.2.1.2 of TS 38.214 [12]. The capability signalling comprises of the following parameters:

-
supportedSRS-TxPortSwitch indicates SRS Tx port switching pattern supported by the UE, which is mandatory with capability signaling. The indicated UE antenna switching capability of ′xTyR′ corresponds to a UE, capable of SRS transmission on ′x′ antenna ports over total of ′y′ antennas, where ′y′ corresponds to all or subset of UE receive antennas, where 2T4R is two pairs of antennas. supportedSRS-TxPortSwitch-v16xy, which is optional to report, indicates downgrading configuration of SRS Tx port switching pattern. If the UE indicates the support of downgrading configuration of SRS Tx port switching pattern using supportedSRS-TxPortSwitch-v16xy, the UE shall report the values for this as below, based on what is reported in supportedSRS-TxPortSwitch.

-
txSwitchImpactToRx indicates the entry number of the first-listed band with UL in the band combination that affects this DL, which is mandatory with capability signaling;

-
txSwitchWithAnotherBand indicates the entry number of the first-listed band with UL in the band combination that switches together with this UL, which is mandatory with capability signaling.

For txSwitchImpactToRx and txSwitchWithAnotherBand, value 1 means first entry, value 2 means second entry and so on. All DL and UL that switch together indicate the same entry number.
The entry number is the band entry number in a band combination. The UE is restricted not to include fallback band combinations for the purpose of indicating different SRS antenna switching capabilities.
During the SRS antenna port switching, the UE may not be able to transmit and/or receive, so the corresponding requirements for a maximum allowed interruption on serving cells (PCell, PSCell, or SCells) are needed. The interruption requirement itself may also further depend on UE capability.
· Proposal 1: RAN4 to define interruption requirements for SRS antenna port switching.
The interruption requirements are defined in slots which have different length depending on the numerology, while the interruption depends on the switching time. Therefore, the interruption requirement, should depend as a minimum on SCS of the victim cell.
· Proposal 2: The interruption requirement depends at least on the SCS of the victim cell.
· Proposal 3: FFS: the interruption requirement depends on the SCS of aggressor cell.
RAN4 also needs to discuss what is included in the interruption time (e.g., which of: time to switch to transmit, time to switch back, guard symbol(s), and SRS transmission).
· Proposal 4: RAN4 to discuss what is included into the interruption time, e.g.:
· FFS: time to switch to transmit,

· FFS: time to switch back,

· FFS: guard symbol(s),

· FFS: SRS transmission.

In addition to the interruption requirements, RAN4 also needs to discuss and agree on the SRS antenna port switching delay requirement.
· Proposal 5: RAN4 to define SRS antenna port switching delay requirement.
SRS antenna port switching may also impact other RRM requirements, e.g., related to timing measurements (e.g., UE Rx-Tx, gNB Rx-Tx measurements, UL RTOA, etc.). The reason is that in practice the transmit timings between signals transmitted by any two or more UE transmit antennas are not perfectly aligned with respect to each other. This leads to transmit time misalignment (or time alignment error, TAE) between transmissions on different antennas, which may cause a non-negligible additional error in the timing measurement accuracy, unless the SRS antenna port switching impact is completely avoided or limited during the timing measurement.
· Proposal 6: RAN4 to discuss the impact of SRS antenna port switching on timing measurements (e.g., UE Rx-Tx time difference, gNB Rx-Tx time difference, and UL RTOA measurements) and corresponding measurement requirements.
3 Summary

The following have been proposed in the current contribution:
· Proposal 1: RAN4 to define interruption requirements for SRS antenna port switching.
· Proposal 2: The interruption requirement depends at least on the SCS of the victim cell.
· Proposal 3: FFS: the interruption requirement depends on the SCS of aggressor cell.
· Proposal 4: RAN4 to discuss what is included into the interruption time, e.g.:

· FFS: time to switch to transmit,

· FFS: time to switch back,

· FFS: guard symbol(s),

· FFS: SRS transmission.

· Proposal 5: RAN4 to define SRS antenna port switching delay requirement.
· Proposal 6: RAN4 to discuss the impact of SRS antenna port switching on timing measurements (e.g., UE Rx-Tx time difference, gNB Rx-Tx time difference, and UL RTOA measurements) and corresponding measurement requirements.
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