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Introduction

In this contribution, we discuss some issues on QCL and SRS in TS38.214 [1]. Meanwhile, we provide two corresponding CRs in the companion contribution in the same folder. 
Discussion for CR1 on QCL in TS38.214
In NR, the TCI in a DCI 1_1 to schedule a PDSCH can indicate an AP CSI-RS as QCL source, and the QCL for AP CSI-RS is configured in CSI trigger states. In the following cases, the large-scale channel parameters including spatial QCL parameter delivered by AP CSI-RS can be updated dynamically.

Case 1: Update the QCL source of AP CSI-RS in DCI 0_1

As the QCL source of AP CSI-RS is configured in CSI trigger states, it can be updated via CSI request field in DCI 0_1. For example, if the following trigger states are configured, both the DCI codepoints associated with trigger state 0 and trigger state 1 can trigger AP CSI-RS 0, but with different QCL sources. The different QCL sources indicate different Rx beam for the AP CSI-RS and the corresponding PDSCH. The example shows that UE cannot know the Rx beam for the PDSCH scheduled by a DCI 1_1 before it detects the DCI 0_1 triggering the AP CSI-RS.

Table 1 Example of trigger states for AP CSI

	CSI trigger State
	Resource ID in a resource set
	QCL source in a TCI state

	Trigger State 0
	AP CSI-RS resource 0
	CSI-RS 1 for BM

	Trigger State 1
	AP CSI-RS resource 0
	CSI-RS 2 for BM


Case 2: Update the channel parameter by measuring the AP CSI-RS

There are several detailed examples for Case 2. One example is to trigger a P3 before receiving the PDSCH. Specifically, gNB triggers an AP CSI-RS resource set with repetition ON, so that UE can refine the Rx beam before receiving the PDSCH. Another example is to trigger an AP TRS before receiving the PDSCH. UE can refine the channel parameter after measuring the AP TRS and apply it on the PDSCH reception. This can be used just after BWP switch or SCell activation.

For the above cases, if TCI indicates an AP CSI-RS as QCL source, UE need some time to process another DCI or the AP CSI-RS itself before applying the channel parameter to PDSCH reception. However, the timing for this TCI indication is not clear when AP CSI-RS is used. It would cause significant issues for both gNB and UE. 

From UE side, it may not have enough time to apply the QCL information indicated by gNB. Moreover, the AP CSI-RS can be triggered multiple times before the PDSCH, UE does not know the QCL of which occasion shall be used. 

From gNB side, it does not know whether UE can process the information in time. Then gNB does not know when to indicate the TCI state or trigger the AP CSI-RS, as the UE behavior is not clear to it. 

For example, for the case in Fig. 1(a), the UL DCI updating the QCL information of AP CSI-RS is quite close to the target PDSCH. UE does not have time to apply the latest QCL information given in this UL DCI. gNB does not know whether it shall expect the UE to update the QCL information.
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Fig. 1 Timing issue for TCI indication with an AP CSI-RS

Due to the significant issues caused by the lack of timing for the indicated AP CSI-RS and the target PDSCH, we propose to adopt the approach given in Fig. 1(b), i.e., simply clarifying that the AP CSI-RS is the latest AP CSI-RS prior to the OFDM symbol which is S symbols before the first symbol of the scheduled PDSCH. Based on this clarification, UE can guarantee sufficient time between AP CSI-RS and PDSCH and the time between UL DCI and PDSCH. gNB knows that how to indicate TCI state and trigger the AP CSI-RS so that the QCL information can be applied, since the UE behavior is clear to gNB. Both the above Case 1 and Case 2 can work well.

For the value of S, it should fulfill the time requirement of processing the AP CSI-RS resource to derive the best Rx beam or other QCL parameters according to the above Case 2, including the Rx switch time for receiving the PDSCH if needed. It’s more appropriate to make it depend on UE capability as different types of UEs require different numbers of symbols to derive these parameters.

Proposal 1: If a TCI state for PDSCH indicates an AP CSI-RS resource as a QCL source, UE is expected to apply the QCL parameter(s) derived from the AP CSI-RS transmitted before OFDM symbol n-S, where symbol n is the first symbol of the PDSCH.

The value of S follows the value reported in FG 2-25

This is applicable at least for AP CSI-RS for BM without associated report or AP TRS as QCL source
Discussion for CR2 on SRS in TS38.214
In RAN1#94 meeting, it has been agreed that for SRS for CB PUSCH and antenna switching on FR1, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 symbols. For FR2, there was discussion on the minimal time in post-RAN1#94 email discussion. The difference between FR1 and FR2 is mainly on beam switching. Hence for SRS for CB PUSCH and antenna switching on FR2, beam switching time or UE buffer time for multiple beams should be reserved. Considering the configuration of spatialRelationInfo between PUSCH and SRS, we propose that the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + A, where A=0 if only one active spatialRelationInfo value is configured for PUCCH, PUSCH and SRS (i.e. sharing the same beam), otherwise A should be larger than 0. Since few symbols are usually enough for beam switching time or UE buffer time for multiple beams, we propose A=4.Note that‘active spatialRelationInfo’ refers to the finally selected spatial relation for each PUCCH resource or SRS resource for PUSCH via MAC-CE or RRC. In addition, since it has been agreed not to configure both associated CSI-RS resource and spatialRelationInfo for the SRS which is used for NCB based PUSCH in FR2, the minimal time interval of this case can follow the other cases, i.e. N2+A.   
Proposal 2: For SRS on FR2, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + A. A=0 if only one active spatialRelationInfo value is configured for PUCCH, PUSCH and SRS, otherwise A=4 .
Conclusions

In this contribution, we provide our analysis and proposals for some issues on QCL and SRS in TS38.214.. 
Proposal 1: If a TCI state for PDSCH indicates an AP CSI-RS resource as a QCL source, UE is expected to apply the QCL parameter(s) derived from the AP CSI-RS transmitted before OFDM symbol n-S, where symbol n is the first symbol of the PDSCH.

The value of S follows the value reported in FG 2-25

This is applicable at least for AP CSI-RS for BM without associated report or AP TRS as QCL source
Proposal 2: For SRS on FR2, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + A. A=0 if only one active spatialRelationInfo value is configured for PUCCH, PUSCH and SRS, otherwise A=4.
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