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1. Introduction
At RAN 90 meeting the updated WI related to Rel-17 RRM further enhancement was agreed at [1], three topics among a pack of possible topics related to RRM enhancement had been picked up for this WI. In this contribution, we provide our initial consideration regarding SRS antenna port switching.
2. Discussion
Based on [1], the justifications and objectives of the SRS antenna port switching topic are copied below: 
· SRS antenna port switching
· Justification

· In NR system the SRS antenna port switching is supported in the RAN1 and RAN2 specs, and the capability is defined in TS38.306. However, the SRS antenna port switching requirement is missing in RAN4 RRM.

· Objective

· Specify RRM requirement for SRS antenna port switching, e.g.

· Interruption requirement

· Potential impact on other RRM requirements
The mechanism of SRS antenna switch, with the intention to further improve SRS performance on top of other features such as the introduction of multiple SRS OFDM symbols to achieve higher spectral efficiency, was introduced by RAN1 at Rel-15. Based on assumption that the channel reciprocity will be hold for TDD operation, the SRS antenna switch feature will enable a gNB to have more channel CSI information, which is essential for guaranteeing reasonable MIMO performance especially when a UE has fewer transmitting chains than receiving chains.
The procedure of SRS antenna switch has already been specified by RAN1/2 at TS38.214 and related signalling and UE capabilities were defined at TS38.331 and TS38.306. The corresponding signalling and capabilities information are copied below:
      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
    }                                                                              
-
supportedSRS-TxPortSwitch indicates SRS Tx port switching pattern supported by the UE. 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;

-
txSwitchImpactToRx indicates the entry number of the first-listed band with UL in the band combination that affects this DL;

-
txSwitchWithAnotherBand indicates the entry number of the first-listed band with UL in the band combination that switches together with this UL.

In addition, a guard period with Y symbols has been defined where the UE does not transmit any other signal, in the case the SRS resources of a set are transmitted in the same slot. The value of Y is defined by Table 6.2.1.2-1 of [2].

Table 6.2.1.2-1: The minimum guard period between two SRS resources of an SRS resource set for antenna switching
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	Y [symbol]

	0
	15
	1

	1
	30
	1

	2
	60
	1

	3
	120
	2


From UE perspective, switch SRS transmission between different antenna may/may not cause interruption on transmission/reception on other cells, depending on UE architecture and which could be identified by corresponding capability signalling. Clearly the scenario where interruption is caused should be investigated and the corresponding interruption requirements should be specified within Rel-17 time scope as stated in WI’s objectives.  

Considering the interruption, the total duration from a UE starts to execute SRS antenna switch to the end when a UE finishes this process and go back to normal transmission consists of two parts, the first part is for the RF retuning to/from another antenna and the second part is the duration for SRS symbol transmission, which could be 1 to 4 OFDM symbols. One issue is how to define the interruption period for SRS antenna switching, i.e., the interruption only consist of the first part or consists of two parts. Actually similar issue has been discussed during the BWP switch interruption discussion, i.e., whether the interruption length for BWP switch could be less than or the same as the BWP switch delay length. For the SRS antenna case, the specification work will be complicated if only the second part is included in the interruption period. Moreover since the second part only consists of the transmission of a few OFDM symbols, even this part is not included in the interruption duration, it is almost impossible for this part to be utilized/scheduled by the network therefore no benefit on throughput performance. Based on former analysis, we have the following proposal:

Proposal 1: the interruption period caused by SRS antenna switch transmission is from a UE starts to execute SRS antenna switch to the end when a UE finishes this process and go back to normal transmission, it consists of two parts, the part is for the RF retuning to/from another antenna and the second part is the duration for SRS symbol transmission.

As aforementioned, different Tx port switching patterns have been defined. Different switch patterns may lead different UE implementations which may results in different RF retuning time, for example, parallelly UE RF retuning or serially UE RF retuning/antenna switches. One question is whether the interruption length depends on switch patterns such as    t1r2, t2r4 etc. or not. The initial thinking is the difference caused by different switch patterns on the interruption duration is trivial, especially when considering the SRS transmission part whose duration is not impacted by the SRS antenna switch pattern. In addition if the interruption is dependent on switch patterns, the specification process will be more complicated with almost zero benefit and the corresponding test efforts could be increased as well. Therefore we suggest to use same set of requirements for different SRS antenna switch patterns.   
Proposal 2: use same set of requirements for different SRS antenna switch patterns   
As indicated at Table 6.2.1.2-1 of [2], the guard period introduced by RAN1 is SCS dependent. It is straightforward that the interruption requirement for SRS antenna switch is SCS dependent, like other interruption requirements which have already been defined. In practice the requirements will jointly depend on the SCS value of aggressor and victim cells. 
Proposal 3: the interruption requirements for SRS antenna switch will jointly depend on the SCS value of aggressor and victim cells.
3. Conclusion
In this contribution, we provide our initial considerations on how to specify requirements for SRS antenna switch and have the following proposals.
Proposal 1: the interruption period caused by SRS antenna switch transmission is from a UE starts to execute SRS antenna switch to the end when a UE finishes this process and go back to normal transmission, it consists of two parts, the part is for the RF retuning to/from another antenna and the second part is the duration for SRS symbol transmission.

Proposal 2: use same set of requirements for different SRS antenna switch patterns   
Proposal 3: the interruption requirements for SRS antenna switch will jointly depend on the SCS value of aggressor and victim cells.
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