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Introduction
In NR, TRS, i.e. NZP-CSI-RS-ResourceSet configured with trs-Info, is designed and introduced to assist UE in frequency and time tracking. To handle large doppler shift, TRS allows enough pull in range by providing 2 TRS symbols in a slot, up to 2 consecutive slots. In each slot, there are 3 symbols between 2 TRS symbols to achieve good tradeoff between the pull in range and the estimation accuracy,  
However, NR also supports very flexible slot format configuration, and it is possible that NW can configure UL symbol(s) between 2 TRS symbols in a slot. Consequentially, both the transmitter at gNB side and the receiver at the UE side has to switch duplexing direction. For example, UE has to switch from DL to UL and then switch from UL back to DL between 2 TRS symbol in a slot. After duplexing direction change, UE cannot guarantee the phase continuity for reception, i.e.  UE will have random phase change between 2 TRS symbols in a slot. Potentially, this also applies to the gNB.
In this contribution, we seek some clarification on the expected UE behavior when UE is configured to change duplexing direction between 2 TRS symbols in a slot.
TRS configuration with duplexing direction 

We use Table 11.1.1-1 as an example for dynamic slot format indication via DCI format 2_0. In Table 11.1.1-1, format 49 introduces UL symbol between 2 TRS symbols for TRS configuration , as shown below. Note, this is just one example and there are more examples that can be generated according to the specification, 
[image: ]
Figure 1 Example for UL symbol between 2 TSRS symbols in a slot
As we discussed before, after duplexing direction change, there will be random phase change between 2 TRS symbols caused by the receiver, or transmitter or both. UE cannot perform frequency tracking based on TRS.
Observation 1: When there is UL symbol between 2 TRS symbols in a slot, UE cannot perform frequency tracking based on TRS due to the random phase change after duplexing direction change.
Therefore, we have the following proposal
Proposal 1: UE is not expected to be configured with UL symbols between 2 TRS symbols in a slot. The following TP is proposed for 38.214
	5.1.6.1.1 CSI-RS for tracking 

<unchanged part omitted>

Each CSI-RS resource, defined in Clause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter NZP-CSI-RS-Resource with the following restrictions:
-	the time-domain locations of the two CSI-RS resources in a slot, or of the four CSI-RS resources in two consecutive slots (which are the same across two consecutive slots), as defined by higher layer parameter CSI-RS-resourceMapping, is given by one of



-	, , or for frequency range 1 and frequency range 2,







-	, , , , ,  or  for frequency range 2.
The UE is not expected to be configured with UL symbol(s) between the two CSI-RS resources in a slot. 
<unchanged part omitted>



Conclusion
In this contribution, we seek some clarification on the expected UE behavior when UE is configured to change duplexing direction between 2 TRS symbols in a slot. After duplexing direction change, there will be random phase change between 2 TRS symbols caused by the receiver, or transmitter or both. As results, UE cannot perform frequency tracking based on TRS. We have the following observation 
Observation 1: When there is UL symbol between 2 TRS symbols in a slot, UE cannot perform frequency tracking based on TRS due to the random phase change after duplexing direction change.
With the above observation, we have the following proposal
Proposal 1: UE is not expected to be configured with UL symbols between 2 TRS symbols in a slot. The following TP is proposed for 38.214
	5.1.6.1.1 CSI-RS for tracking 

<unchanged part omitted>

Each CSI-RS resource, defined in Clause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter NZP-CSI-RS-Resource with the following restrictions:
-	the time-domain locations of the two CSI-RS resources in a slot, or of the four CSI-RS resources in two consecutive slots (which are the same across two consecutive slots), as defined by higher layer parameter CSI-RS-resourceMapping, is given by one of



-	, , or for frequency range 1 and frequency range 2,







-	, , , , ,  or  for frequency range 2.
The UE is not expected to be configured with UL symbol(s) between the two CSI-RS resources in a slot. 
<unchanged part omitted>





1

image3.wmf
{

}

8

,

4

Î

l


oleObject2.bin

image4.wmf
{

}

9

,

5

Î

l


oleObject3.bin

image5.wmf
{

}

10

,

6

Î

l


oleObject4.bin

image6.wmf
{

}

4

,

0

Î

l


oleObject5.bin

image7.wmf
{

}

5

,

1

Î

l


oleObject6.bin

image8.wmf
{

}

6

,

2

Î

l


oleObject7.bin

oleObject8.bin

image9.wmf
{

}

11

,

7

Î

l


oleObject9.bin

image10.wmf
{

}

12

,

8

Î

l


oleObject10.bin

image11.wmf
{

}

13

,

9

Î

l


oleObject11.bin

oleObject12.bin

oleObject13.bin

oleObject14.bin

oleObject15.bin

oleObject16.bin

oleObject17.bin

oleObject18.bin

oleObject19.bin

oleObject20.bin

oleObject21.bin

image1.wmf
{

}

7

,

3

Î

l


oleObject1.bin

image2.png
4
Format 49 3
RS 153, 7)





