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1 Introduction

In this contribution, we discuss about remaining issues on aperiodic SRS for 1T4R antenna switching and SRS BWP switching.
2 Aperiodic SRS for 1T4R antenna switching 

In RAN1 AH 1709 meeting [1], the following agreement was made:
· An SRS resource can be configured to occupy a location within at least the last 6 symbols in a slot.
· FFS other location in a slot or using all UL OFDM symbols in a slot depending on the results of antenna switching discussions

According to RAN1 AH 1801 meeting [2], the following table was agreed to define the value of Y which indicates the minimum guard period between two SRS resources of an SRS resource set for antenna switching as:
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	Y(symbol)

	0
	15
	1

	1
	30
	1

	2
	60
	1

	3
	120
	2


Currently, possible SRS locations are the last 6 symbols in a slot. For SRS antenna switching, a guard period of Y symbols between SRS resources are configured to account for the Tx switching transient time. Then, 4+3Y symbols are required for 1T4R antenna switching. In RAN1 AH 1801 meeting [2], it was agreed that Y can be 1 or 2 symbol(s) depending on numerology. Specifically, 7 or 10 symbols are necessary for 1T4R antenna switching. Therefore, aperiodic SRS for 1T4R antenna switching cannot be achieved within one slot because of insufficient resources. Related to this, we should make a clarification on FFS points made in RAN1#92 meeting [3] in order to support aperiodic SRS antenna switching as:
· The slot offset with respect to DCI that triggers an SRS resource set is higher layer configured in a per SRS resource set

· FFS: Details on the support for aperiodic SRS for 1T4R
In order to solve the above problem, two aperiodic SRS resource sets could be configured for 1T4R antenna switching. The 4 resources for 1T4R antenna switching are separately allocated in two sets, such as 3 resources in one set and 1 resource in another set, or 2 resources in each set. The two SRS resource sets for 1T4R antenna switching are triggered by one single DCI, and the slot offset of each SRS resource set with respect to the DCI can be different and is higher layer configured in a per SRS resource set. As shown in Fig. 1, the resource(s) in each set will not exceed the limitation of last 6 symbols in a slot.
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Fig. 1 Aperiodic SRS for 1T4R antenna switching
Proposal 1: Two aperiodic SRS resource sets could be configured for 1T4R antenna switching. The number of SRS resources in the two SRS resource sets could be “2+2” or “1+3”.

3 BWP and SRS configuration

In current spec, three BWP switching modes are defined. In the timer-based switching mode, the UE can switch to the default/initial BWP from an active BWP when the timer expires. In the RRC-based and the DCI-based switching mode, the UE can be indicated to switch between any two configured BWPs according to some specific rules, like traffic adaptation, power saving and etc.  However, there is no clear rules on how gNB determines the target BWP and how gNB makes efficient scheduling on the target BWP, especially when there is no historical channel information in the BWP. Hence, SRS transmission in an inactive BWP can be supported to assist BWP switching.

However, in the last meeting, the following was agreed regarding SRS configuration[3]:

Agreement :

SRS resource set configuration is supported per BWP. SRS is always transmitted in an active BWP within an active CC.
In our opinion, as dynamic BWP switching is already supported in NR, only supporting SRS transmission in an active BWP may lead to low efficiency due to lacking historical channel information for inactive BWPs. In addition, this agreement is not in line with previous agreements in RAN1 #90b[4]:

Agreements: 

When a UE performs measurement or transmit SRS outside of its active BWP, it is considered as a measurement gap 

o FFS: details of measurement gap configuration 

o During the measurement gap, UE is not expected to monitor CORESET 
Based on this agreement, in a measurement gap, a UE can transmit SRS outside of its active BWP. The “outside of its active BWP” in this agreement could refer to an inactive BWP. Hence, we can consider to configure a measurement gap, during this gap, UE can transmit SRS in an inactive BWP to help gNB get channel information. 

Hence, we have the following proposal:

Proposal 2: NR should support SRS transmission in an inactive BWP.
4 Conclusion
In this contribution, we discuss SRS design for NR. From the above discussion, we have the following proposals:

Proposal 1: Two SRS resource sets should be configured for aperiodic SRS 1T4R antenna switching. The number of SRS resources in the two SRS resource sets could be “2+2” or “1+3”.

Proposal 2: NR should support SRS transmission in an inactive BWP.
References

[1] 3GPP TSG RAN1 AH 1709, Final Report of 3GPP TSG RAN.

[2] 3GPP TSG RAN1 AH 1801, Final Report of 3GPP TSG RAN.

[3] 3GPP TSG RAN1#92, Final Report of 3GPP TSG RAN.

[4] 3GPP TSG RAN1#90b, Final Report of 3GPP TSG RAN.

