
3GPP TSG RAN WG1 Meeting #102-e
R1-2005565
e-Meeting, August 17-28, 2020
Agenda Item:
8.1.3
Source: 
Sony

Title:
Considerations on SRS flexibility, coverage and capacity
Document for:
Discussion and Decision
1 Introduction
We think that for following part of the WID corresponding to the agenda item.

	A part of the WID [1]
Enhancement on SRS, targeting both FR1 and FR2:

a.               Identify and specify enhancements on aperiodic SRS triggering to facilitate more flexible triggering and/or DCI overhead/usage reduction

b.               Specify SRS switching for up to 8 antennas (e.g., xTyR, x = {1, 2, 4} and y = {6, 8})

c.               Evaluate and, if needed, specify the following mechanism(s) to enhance SRS capacity and/or coverage: SRS time bundling, increased SRS repetition, partial sounding across frequency


2 Discussion
2.1 SRS antenna switching for up to 8 antennas
For y= {6} of xTyR antenna switching, we can apply y={8} case assuming 2R is empty. We should focus on y= {8} to avoid the specification complexity.
Proposal 1: For y= {6} of xTyR antenna switching, we can reuse y= {8} case. 
As for y= {8}, we should take natural enhancement from current specification.

Table 1 shows possible combination of number of resource set, resource, SRS port and slot.
Table1. proposed combination for 1T8R
	
	Resource set
	Resource in a Resource set
	Number of SRS port
	How many slots are needed?

	1T8R
	0 or 2 for periodic/semi-persistent
	4
	1
	2, if resourceMapping nrofSymbols= {1,2,4,8} is introduced.

	1T8R
	0 or 2 for aperiodic
	4
	1
	2, if resourceMapping nrofSymbols= {1,2,4,8} is introduced.

	2T8R
	Up to 2(for different resource Type configuration)
	4
	2
	1, if resourceMapping nrofSymbols= {1,2,4,8} is introduced.

	4T8R
	0 or 1 for periodic/semi persistent
	2
	4
	1

	4T8R
	0 or 2 for aperiodic or 1?
	2
	4
	1


According to latest spec, following has been specified. For positioning, Ns can be configured as {1,2,3,4,8,12}.For antenna switching, RAN1  should be increase the number as well.
Rel16 TS38.214

	The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying 
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 adjacent symbols within the last 6 symbols of the slot, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter [SRS-for-positioning] the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying [image: image3.png]N, € {1,
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 adjacent symbols anywhere within the slot.



Proposal 2: The number of OFDM symbols within a slot should be {1,2,4,8}.
Proposal 3: Support the Table 1.
2.2 Enhancement SRS coverage
This is a section corresponding to following.

	A part of the WID [1]
Enhancement on SRS, targeting both FR1 and FR2:

c.               Evaluate and, if needed, specify the following mechanism(s) to enhance SRS capacity and/or coverage: SRS time bundling, increased SRS repetition, partial sounding across frequency




Related to antenna switching, SRS antenna switching up to 8 antennas would increase necessary OFDM symbol within a slot. For example, 8 OFDMs symbol within a slot would be necessary for 1T8R antenna switching.

In Rel16 specification, the number of SRS OFDM symbol within a slot can be {1,2,4}, the repetition factor R can be {1,2,4}. To increase SRS coverage and to realize 1T8R in a slot, the number of OFDM symbols within a slot should be {1,2,4,8}, and, the repletion factor R should be {1,2,4,8}.
Proposal 4: The repetition factor R should be {1,2,4,8} if resourceMapping nrofSymbols= {1,2,4,8} is introduced.
2.3 Enhancement on SRS antenna switching to reduce SRS overhead
According to Table 1 in Section 2.1, the 1T8R mechanism requires 2 slots. When there are two antenna panels, each antenna panel would require 1T8R respectively. This case would cause huge SRS overhead described below. One of the overhead issues comes from deployed gap between SRS resources. The gap between SRS of the antenna panel 1 and antenna panel 2 is not required. So, we propose new slot allocation described in Figure 2.
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Figure 1 The slot allocation for 1T8R of two antenna panels
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Figure 2 Proposed slot allocation for 1T8R of two antenna panels
Proposal 5: The minimum guard period between two SRS resources of different SRS resource set for different antenna panels is not required.
2.4 Enhancement on SRS antenna switching for across frequency
This is a section corresponding to following.
	A part of the WID [1]
Enhancement on SRS, targeting both FR1 and FR2:

c.               Evaluate and, if needed, specify the following mechanism(s) to enhance SRS capacity and/or coverage: SRS time bundling, increased SRS repetition, partial sounding across frequency


In Rel16 TS38.214 Section 6.2.1.2, there is a description regarding DL CSI acquisition using antenna switching. In my understanding, the antenna switching is performed within 1 slot basically. In a specific case such as aperiodic 1T4R, it requires 2 slots.  
To realize SRS antenna switching up to 8 antennas means that the antenna switching procedure require more SRS resource for the procedure. It may increase slots. When multiple CCs are configured and multi beam transmissions with multiple TRP/Panels environment are configured, there are a lot of occasions of the DL CSI acquisition.  For example, for 5 component carriers and 3 multiple beams in a CC, 15 different DL CSI acquisitions may be required in different timing. It means that a lot of antenna switching occasions will be required.
Observation 1: Under multi beam environment with CA scenario, many DL CSI acquisition occasions (Antenna switching occasions) will be required in different timing.
During the antenna switching for DL CSI acquisition, UE can’t transmit/receive any other signal besides SRS in all component carriers because the antenna switching cause glitch and the antenna configuration isn’t normal.

Observation 2: During the antenna switching for DL CSI acquisition, UE can’t transmit/receive any other signal besides SRS in all component carriers.
If the antenna switching is performed independently in a UE side each antenna panel. The glitch and the influence of irregular antenna configuration may not affect other antenna panels with other component carriers (See Figure1).

Proposal 6: Support UE side antenna panel mechanism during the antenna switching to increase normal TX/RX opportunity.
[image: image6.emf]time

Antenna  

switching

1 slot or 2 slot,

UE antenna panel(x) with component carrier(i)

time

Normal TX/RX

impossible

UE antenna panel(y) with component carrier(i)

(same component carrier)

time

Normal TX/RX

impossible

UE antenna panel(x) with component carrier(j)

(same UE antenna panel)

time

Normal TX/RX

may be possible

UE antenna panel(y) with component carrier(j)

(different UE antenna panel and different component carrier)

Occasions depending on a number of independent 

scheduling for multiple beams with multiple CCs 

Normal TX/RX Normal TX/RX

Normal TX/RX Normal TX/RX

Normal TX/RX Normal TX/RX

Normal TX/RX Normal TX/RX


Figure 3 Relationship among antenna panel, component carrier and prohibited normal TX/RX
3
Conclusions
In this contribution, the following proposals are made:
Proposal 1: For y= {6} of xTyR antenna switching, we can reuse y= {8} case.
Proposal 2: The number of OFDM symbols within a slot should be {1,2,4,8}.
Proposal 3: Support the Table 1.
Proposal 4: The repetition factor R should be {1,2,4,8} if resourceMapping nrofSymbols= {1,2,4,8} is introduced.
Proposal 5: The minimum guard period between two SRS resources of different SRS resource set for different antenna panels is not required.
References
[1] RP-193133, “New WID: Further enhancements on MIMO for NR”, Samsung


_1654670146.vsd
Resourc�

Resourc�

Resourc�

Resourc�

Resource Set1


Resourc�

Resourc�

Resourc�

Resourc�

Resource Set2


time


Resourc�

Resourc�

Resourc�

Resourc�

Resource Set3


Resourc�

Resourc�

Resourc�

Resourc�

Resource Set4


1T8R using two slots for Antenna Panel1


1T8R using two slots for Antenna Panel2



_1654671131.vsd
Resourc�

Resourc�

Resourc�

Resourc�

Resource Set1/Set3


Resourc�

Resourc�

Resourc�

Resourc�

Resource Set2/Set4


1T8R using two slots for Antenna Panel1 and Antenna Panel2


Resourc�

Resourc�

Resourc�

Resourc�

Resourc�

Resourc�

Resourc�

Resourc�


_1654603772.unknown

