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1. Introduction
At the last meeting, the WF for PDSCH demodulation requirements for Rel.15 NR was approved [1]. In this contribution, we provide our views on the remaining issues on the requirements.
2. Discussion
2.1	CSI-RS for Rx beam refinement
In the last meeting, following agreements were reached regarding test parameters on TCI state configurations for normal PDSCH demodulation test [1].
· Issue 4: CSI-RS for UE RX beam refinement 
· Proposal
· Configure CSI-RS for UE Rx Beam refinement purpose during test, whether UE using this or not for Rx Beam refinement pending on UE capability and implementation.
· NZP CSI-RS configuration for BM:
· 1 port
· 2 resources
· Periodicity 20 ms
· Offset 0
· Repetition ON
· Subcarrier index: 0
· OFDM symbol:
· Resource 1: 8, Resource 2: 9, (note: no collision with SSB or CSIRS for CSI acquisition)
· Density [3]
· No CDM
· Further discuss how to capture the beam refinement procedure in the test case definition
















There is FFS parts on density of CSI-RS, which is highlighted in yellow. We propose to apply density of 3, since it is typical values for CSI-RS for beam management to achieve enough beam measurement accuracy. 
Proposal 1: For CSI-RS for UE Rx beam refinement, density of 3 shall be used.

2.2	TCI state and QCL configuration
For NR, TCI is indicated in order to perform proper frequency/time synchronization and UE Rx beam control. Use cases include multi-panel/TRP transmission and/or UE Rx beam control. Two possible TCI implementations are presented in Figs. 1. Regarding the PDSCH DM-RS TCI, one of the typical implementations is to associate PDSCH DM-RS with PDCCH DM-RS without specific indication for PDSCH DM-RS (shown in Fig. 1 (a); also captured in the first highlight in the text box below). The other implementation is to associate PDSCH DM-RS to TRS (shown in Fig. 1 (b); also captured in the first highlight in the text box below). For FR2, these two configurations should be considered for TCI indications. For FR1, multi-beam operation can be also possible and QCL-type A/C can be useful to perform proper frequency/time synchronization, while QCL-type D would not be necessary, since UE does not perform UE Rx beamforming. 
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                      (a) Case A                                                                           (b) Case B
Figure 1: Examples of TCI indication
TS38.214 (Sec. 5.1.5)
If a UE is configured with the higher layer parameter tci-PresentInDCI that is set as 'enabled' for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DCI format 1_1 of the PDCCH transmitted on the CORESET. If tci-PresentInDCI is not configured for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0, and the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold Threshold-Sched-Offset, where the threshold is based on reported UE capability [13, TS 38.306], for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission.
 (Omitted)
For the DM-RS of PDSCH, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):
-	'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with the same CSI-RS resource, or
-	'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition,or
-	QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without higher layer parameter repetition and, when applicable, 'QCL-TypeD' with the same CSI-RS resource.

Proposal 2: For FR2 test cases, 
· TRS is associated with SSB with respect to QCL-type C and D (RRC).
· Regarding TCI indication for PDSCH DM-RS, we propose two options with our preference on option 2.
· Option 1: PDSCH DM-RS is associated with TRS with respect to QCL-types A and D (RRC+MAC CE). 
· Option 2: UE reuses TCI information for PDCCH DM-RS (RRC + MAC CE) for PDSCH demodulation.  
Proposal 3: For FR1 test cases, reuse TCI indication for FR2 by removing QCL-type D.

2.3	TRS configuration for FR2 {DDDSU}
In the last meeting, the following options for TRS configuration for FR2 were captured in [1]:
	· TRS configuration for FR2
· Option 1: Do not change TRS configuration
· Option 2: 20ms with 1 slot duration and OFDM symbol indexes 5, 9
· Option 3: 40ms with 1 slot duration
· Other options are not precluded
· TRS configuration change can be applicable for one of test cases. Exact test cases is FFS. 
· FFS whether to introduce configuration for normal demodulation or SDR test cases



The current assumption is “20ms with 2 contiguous slots and OFDM symbol 6, 10”, so only one TRS configuration can be configured in a one TDD cycle of {DDDSU}. This means that at maximum 32 TRS configurations with different beam can be configured in TRS periodicity of 20ms when assuming different analogue beam is applied for each TRS, i.e. only 32 analogue beams can be deployed at maximum. One example of TRS configuration is shown below.
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Figure 2. One example of TRS configuration for FR2 {DDDSU} with 120kHz SCS
On the other hand, 64 TCI states are mandatory for FR2 as indicated in UE feature 2-4 of [2], i.e., UE should be able to to handle 64 beams “at minimum”. Therefore, only 32 beams due to the current TRS configuration would not be aligned with this agreement. It is completely operating issue how many number of beams is configured in real network, but at least RAN4 requirements should cover the mandated number of analogue beams in order not to limit deployment flexibility. Based on above analysis, we propose to change the current TRS configuration to “20ms with 1 slot and OFDM symbol 6, 10” in a normal PDSCH test case with {DDDSU}. By this configuration, it is possible to configure two TRS with different analogue beams in a TDD cycle, so 64 analogue beams can be configured in the TRS periodicity.
Proposal 4. To cover the mandated number of analogue beams, i.e. 64, change the current TRS configuration to “20ms with 1 slot and OFDM symbol 6, 10” in one normal FR2 PDSCH demodulation test with TDD configuration of {DDDSU} for each Rx port. Proposed test cases are as follows:
· 1Rx port: FFS (currently the section is void)
· 2Rx port: Test case 1-1 in the Table 7.2.2.2.1-3

2.4	Additional soft buffer test for PDSCH mapping type A
[bookmark: _GoBack]In the past RAN4 meetings, RAN4 has been discussed the necessity of this requirements, e.g. [3], but unfortunately there is no conclusion. The purposes of the requirement are verification of (i) proper soft buffer combining in high MCS and Rank scenario assuming the reuiqred maximum number of HARQ processes (i.e. 8 for FDD and 16 for TDD), and (ii) proper implementation of the maximum number of HARQ processes in high MCS and Rank scenario. From operating point of view, the second aspect is more important since if a UE has improper soft-combining behaviour, the impact can be minimized, e.g., by setting lower target BLER in outer-loop link adaptation in high MCS and Rank scenario. Thus, at least to confirm the second aspect, we propose to apply 8/16 HARQ processes for SDR requirement for FDD/TDD as a compromised solution.
Proposal 5. Apply 8/16 HARQ processes for SDR requirements for FDD/TDD.
3. Conclusion
In this contribution, we discuss the remaining issues on PDSCH demodulation requirement. Our proposals are summarized below.
Proposal 1: For CSI-RS for UE Rx beam refinement, density of 3 shall be used.
Proposal 2: For FR2 test cases, 
· TRS is associated with SSB with respect to QCL-type C and D (RRC).
· Regarding TCI indication for PDSCH DM-RS, we propose two options with our preference on option 2.
· Option 1: PDSCH DM-RS is associated with TRS with respect to QCL-types A and D (RRC+MAC CE). 
· Option 2: UE reuses TCI information for PDCCH DM-RS (RRC + MAC CE) for PDSCH demodulation.  
Proposal 3: For FR1 test cases, reuse TCI indication for FR2 by removing QCL-type D.
Proposal 4. To cover the mandated number of analogue beams, i.e. 64, change the current TRS configuration to “20ms with 1 slot and OFDM symbol 6, 10” in one normal FR2 PDSCH demodulation test with TDD configuration of {DDDSU} for each Rx port. Proposed test cases are as follows:
· 1Rx port: FFS (currently the section is void)
· 2Rx port: Test case 1-1 in the Table 7.2.2.2.1-3
Proposal 5. Apply 8/16 HARQ processes for SDR requirements for FDD/TDD.
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