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1. Introduction
In RAN#98e meeting, an updated WID was approved as [1] in which n79 was added as the objective of FR1 8Rx.
In this paper, we provide our views on some remaining issues captured in WF [2].
2. Discussion
2.1ΔRIB for 8Rx
The agreement forΔRIB for TDD in last meeting was reproduced as below.

Issue 2-1: How to derive ΔRIB for 8Rx
· Proposals
· Option 1: Evaluate achievable REFSENS for 8Rx for CPE/FWA/vehicle/industrial devices, and delta RIB for 8Rx should be performance gain compared to existing 2Rx REFSENS (Sony [3])
· Option 2: Directly defining delta Rib for different bands while taking into account the implementation challenges and the diversity gain. (MediaTek [1], Ericsson [11])
· Option 3: There is no need to agree a specific method how to derive delta 8Rx RIB (Qualcomm [9])
· Option 4: Other
· The conformance test for the minimum REFSENS requirement should be feasible in the sense that all the control channels during the test should be received with the certain reliability. (Ericsson [11])

<Agreement in Main session>
· Agree on Option 2 and Option 3.

Issue 2-2: PDCCH aggregation level
· Proposals
· Option 1: PDCCH aggregation level =8 applies to 8Rx (Qualcomm [9])
· Option 2: Other
· Proposal 1: Inform RAN5 that 8RX REFSENS requirements are specified under assumption of PDCCH aggregation level=8 (Qualcomm [9])
· Proposal 2: RAN4 core specification does not have restriction on PDCCH aggregation level meaning that lower than or equal to PDCCH aggregation level =8 is assumed, and PDCCH aggregation level used as the test condition for ΔRIB for 8Rx should be further discussed in RAN5. (DOCOMO [10])
· Proposal 3: We can consider both PDCCH AL = 4 and AL = 8 with the focus on AL = 4 first. If needed, we can specify two types of requirements, i.e. Type-1 and Type-2 for AL = 4 and AL = 8, respectively, with no new UE capability introduced (only declared for conformance tests). (Ericsson [11])

<Recommended WF>
Discuss with issue 2-2

From our understanding, PDCCH AL represents the repetition level of a PDCCH (thus, the effect of coverage), e.g., for SIB-PDCCH, such kind of the broadcast DL, the AL will be larger (could even up to 16) to ensure better coverage since it is critical for such channel, and it’s regardless of which kind of UE and how many Rx Chain the UE equipped. 
Observation 1: PDCCH AL is regardless of what kind of UE and how many Rx Chain the UE equipped.
The controversial issue in last meeting lies in whether PDCCH aggregation level should be taken into account when specifying the requirement, in our view PDCCH AL has no significant effect on PDSCH REFSENS. However generally 4Rx requires higher SNR than 8Rx to demodulate correctly, if PDCCH AL=4 is assumed for 8rx, it may lead to demodulation threshold for PDCCH higher than PDSCH which should be avoided.
Observation 2: PDCCH AL has no significant effect on PDSCH REFSENS.
Observation 3: For 8Rx, PDCCH AL=4 may lead to demodulation threshold for PDCCH higher than PDSCH which should be avoided.
From spec perspective, current RAN4 spec has no description about the PDCCH AL for ΔRIB regardless of the Rx Chain number, while RAN5 has such description as test condition. As stated in [3], RAN5 spec TS38.521-1 Annex C2 captured the requirement of aggression level as configuration parameters for connection set up (reproduced as below), while lack of such description for REFSENS initial conditions in clause 7. With that, it is reasonable to assume PDCCH AL=4 also applies for NR 4Rx receiver characteristics tests. 
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In contrast, in LTE spec TS 36.521-1, as stated in clause 7.3.4.1(for 2Rx) and 7.3_1.4.1(for 4Rx), configurations of PDSCH and PDCCH before measurement are specified in Annex C.2, while in Annex C.2 the Table C.2-2, note 4 links to Table C.3.1-3 for receiver characteristics tests (reproduce as below). It is observed that PDCCH AL=8 is assumed for 10/15/20MHz DL.
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Observation 4: In LTE RAN5 spec, PDCCH AL=8 is assumed for both 2Rx and 4Rx for 10/15/20MHz, in terms of both connection set up and receiver characteristics test.
With above consideration, we think for 8Rx, PDCCH AL=8 is more appropriate to be the configuration parameters for both connection set up and receiver characteristics tests, which could be informed to RAN5.
Proposal 1: For 8Rx, it is suggested to adopt PDCCH AL=8 as the configuration parameters for both connection set up and receiver characteristics test, which is supposed to be informed to RAN5.
Regards to the exact value for ΔRIB,8R, on one hand there is more space for CPE/FWA implementation and correspondingly the assumption for antenna isolation for REFSENS evaluation could be more aggressive, on the other hand 8Rx brings in much PCB layout difficulty, hence we think -4.2~ -4.5 dB is acceptable for TDD bands.
Proposal 2: -4.2 ~ -4.5dB is acceptable for ΔRIB,8R for TDD bands.
For FDD band n7, as elaborated in our paper [4], the difference ofΔRIB,4R between MH band and VH band(＞2.6GHz) is 0.5 for 4Rx, for both LTE and NR. Same principle applies for 8Rx, which means -5dB could be considered for n7 in caseΔRIB,8R for TDD bands is defined as -4.5dB. 
Proposal 3: The difference of n7 and TDD bands could be 0.5 for ΔRIB,8R.
2.2 Indication ofΔTRxSRS to NW
It is our understanding that UE has to restore and indicate the actualΔTRxSRS values corresponding to different SRS resources from all configured SRS resource set(s) for different TDD bands, then NW has to take these values into account when perform the channel quality estimation for corresponding SRS resources. In our view, such indication may bring considerable implementation complexity for both UE and NW, as well as significant signalling overhead if the granularity is fine. 
However, the benefit in exchange might not be significant. It is observed that as evaluated in [5] that for 2T4R, 4dB SRS IL imbalance for the second SRS resources would bring in 2dB DL throughput loss (with condition SNR=0dB); and as evaluated in [3] for 8R RANK4, the maximum performance loss difference is around 0.6% between Not-reporting and Reporting SRS IL (with condition CINR=0dB), however the SRS IL imbalance adopted for evaluation is not shown. Also note that in practice the SRS IL imbalance (which is the sum of the delta IL of SRS switch and SRS PCB trace) could be far less than the values in spec. 
With above, we made below proposal:
Observation 5: Whether there is significant benefit in exchange for potentially considerable implementation complexity as well as significant signalling overhead should be justified. 

3. Conclusion
Observation 1: PDCCH AL is regardless of what kind of UE and how many Rx Chain the UE equipped.
Observation 2: PDCCH AL has no significant effect on PDSCH REFSENS.
Observation 3: For 8Rx, PDCCH AL=4 may lead to demodulation threshold for PDCCH higher than PDSCH which should be avoided.
Observation 4: In LTE RAN5 spec, PDCCH AL=8 is assumed for both 2Rx and 4Rx for 10/15/20MHz, in terms of both connection set up and receiver characteristics test.
Proposal 1: For 8Rx, it is suggested to adopt PDCCH AL=8 as the configuration parameters for both connection set up and receiver characteristics test, which is supposed to be informed to RAN5.
Proposal 2: -4.2 ~ -4.5dB is acceptable for ΔRIB,8R for TDD bands.
Proposal 3: The difference of n7 and TDD bands could be 0.5 for ΔRIB,8R.
Observation 5: Whether there is significant benefit in exchange for potentially considerable implementation complexity as well as significant signalling overhead should be justified.
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Table C.2-2: PDSCH and PDCCH configuration.

Parameter: Unit- Value:
Number of HARQ processes- o 8 (TDD)-
4 (FDD)-
Aggregation level- CCE- 4
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Table C.3.1-3: PDCCH Aggregation Level (in CCE-s)-

- Bandwidth- DClI for DL DClI for DL+ DClI for UL+ Notes-
(SI-RNTI)- (C-RNTI)- (C-RNTI)-
m 1.4 MHz- 4. 4. 2- Note 1, 2-
m3 MHz- 4. 4. 2- Note 2
m5 MHz- 8- 8- 4. Note 2
=10 MHz- 8- 8- 8- Note 2
m 15 MHz- 8- 8- 8- Note 2
m20 MHz- 8- 8- 8- Note 2-
mNote 1:  No DL data allocated on TDD special subframes.:
Note 2:  No DL data allocated on subframe 5-
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