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Introduction
In the last RAN4 #88 meeting, a way-forward [1] was agreed to capture the progress in the RAN4 discussion for demodulation/SDR/CSI requirement for 8Rx-capable UE. In this contribution, we discuss the open issues in the applicability rule for 8Rx capable UE.
Applicability Rule
PDSCH demodulation
Applicability rule agreed in the last meeting is summarized in the Table 1, where the applicability rule for the scenario 3 is left as FFS. For the scenario 3, our view is that the 2Rx demodulation test should be run on 4Rx-supported band, instead of 8Rx-supported band, in order to minimize the approximation in the requirement. Note that when 2Rx demodulation requirement is tested on 8Rx-supported band, a larger margin is added with respect to the theoretical SNR gain, i.e., 3dB tightening versus 6dB theoretical SNR gain (3dB gap), while the gap is only 1.5dB when the same test is run on 4Rx-supported band.
Proposal 1. For a UE that has both 4Rx- and 8Rx-supported bands, but without any 2Rx-supported band, existing demodulation requirement defined based on 2Rx UE is run on the 4Rx-supported band with SNR requirement tightened by 1.5dB.
Table 1. Applicability rule for 2Rx/4Rx PDSCH demodulation test for 8Rx capable UE
	Scenario
	Demod test case
	Exists 2Rx supported bands
	Exists 4Rx supported bands
	UE tested on
	SNR requirement tightening

	1
	2Rx
	Yes
	Yes/No
	2Rx band
	N/A

	2
	2Rx
	No
	No
	8Rx band
	3dB

	3
	2Rx
	No
	Yes
	FFS: 4Rx or 8Rx band
	1.5dB if run on 4Rx band. 3dB otherwise

	4
	4Rx
	Yes/No
	No
	8Rx band
	1.5dB

	5
	4Rx
	Yes/No
	Yes
	4Rx band
	N/A



PDCCH demodulation
In the last RAN4 #88 meeting, it was agreed that UE is not required to use 8Rx for the demodulation of broadcast/control channels. Therefore, in terms of UE demodulation requirement for control channels, there would be no additional tightening with respect to the 4Rx-capable UE. Table 2 summarizes the applicability rule and SNR tightening for 2Rx/4Rx-based PDCCH demodulation requirement tested on the 8Rx-capable UE.
Proposal 2. Adopt Table 2 as the applicability rule for 2Rx/4Rx PDCCH demodulation requirement for 8Rx-capable UE
Table 2. Applicability rule for 2Rx/4Rx PDCCH demodulation test for 8Rx capable UE
	Scenario
	Demod test case
	Exists 2Rx supported bands
	Exists 4Rx supported bands
	UE tested on
	SNR requirement tightening

	1
	2Rx
	Yes
	Yes/No
	2Rx band
	N/A

	2
	2Rx
	No
	No
	8Rx band
	1.5dB

	3
	2Rx
	No
	Yes
	4Rx band
	1.5dB 

	4
	4Rx
	Yes/No
	No
	8Rx band
	0 dB

	5
	4Rx
	Yes/No
	Yes
	4Rx band
	N/A



Radio link monitoring
RAN4 has already agreed that no new RLM requirement shall be defined for 8Rx-capable UE and UE is not required to use 8Rx for RLM measurement. In order to accommodate different UE implementations that may or may not use 8Rx for RLM, an applicability rule should be defined how to test the existing RLM requirement defined for 2Rx UE against the 8Rx-capable UE. In 4Rx-WI, RAN4 had a similar discussion and agreed to reduce the SNR level at T3 (the period where UE is supposed to declare RLF) when the RLM test is run on 4Rx-supported band. More specifically, the SNR level is reduced by 3dB compared to the 2Rx case to negate the potential 3dB gain in RLM SNR for any UE that uses all 4Rx for RLM measurement. In RLM out-of-sync test, we can follow the same approach for 8Rx-capable UE and reduce the SNR at T3 by 6dB when tested on 8Rx-supported band. For RLM in-sync test, however, following the same approach as out-of-sync test may require UE under 2Rx fallback to maintain its tracking loop under the extremely low SNR condition, e.g., -19.6 ~ -20dB for A.7.3.6 or A.7.3.8 in TS36.133, in order to stay in-sync, and hence makes the overall test more challenging than original 2Rx requirement. To avoid such undesirable scenario, we propose the SNR adjustment to be done only for the out-of-sync test.
Proposal 3. Applicability rule for RLM requirement for 8Rx-capable UE is defined as follows:
· For an 8Rx-capable UE with 2Rx supported band, RLM requirement is tested on 2Rx-supported band.
· For an 8Rx-capable UE with 4Rx supported band but without any 2Rx supported band, RLM requirement is tested on 4Rx-supported band.
· Existing applicability rules for 4Rx UE apply.
· [bookmark: _GoBack]For an 8Rx-capable UE without any 2Rx or 4Rx supported bands, RLM requirement is tested on 8Rx-supported band
· For RLM out-of-sync test, SNR at T3 period is further reduced by 3dB, compared to Table A.3.8.1.2.1-1
· For RLM in-sync test, reuse the Table A.3.8.1.2.1-2.

Conclusions
In this paper, we discussed the open issues in the applicability rules for 8Rx-capable UE. The proposals made in this paper is summarized as follows.

Proposal 1. For a UE that has both 4Rx- and 8Rx-supported bands, but without any 2Rx-supported band, existing demodulation requirement defined based on 2Rx UE is run on the 4Rx-supported band with SNR requirement tightened by 1.5dB.

Proposal 2. Adopt Table 2 as the applicability rule for 2Rx/4Rx PDCCH demodulation requirement for 8Rx-capable UE
Table 2. Applicability rule for 2Rx/4Rx PDCCH demodulation test for 8Rx capable UE
	Scenario
	Demod test case
	Exists 2Rx supported bands
	Exists 4Rx supported bands
	UE tested on
	SNR requirement tightening

	1
	2Rx
	Yes
	D/C
	2Rx band
	N/A

	2
	2Rx
	No
	No
	8Rx band
	1.5dB

	3
	2Rx
	No
	Yes
	4Rx band
	1.5dB 

	4
	4Rx
	Yes/No
	No
	8Rx band
	0 dB

	5
	4Rx
	Yes/No
	Yes
	4Rx band
	N/A



Proposal 3. Applicability rule for RLM requirement for 8Rx-capable UE is defined as follows:
· For an 8Rx-capable UE with 2Rx supported band, RLM requirement is tested on 2Rx-supported band.
· For an 8Rx-capable UE with 4Rx supported band but without any 2Rx supported band, RLM requirement is tested on 4Rx-supported band.
· Existing applicability rules and principles of testing defined for 4Rx UE in TS36.133 A3.8 apply.
· For an 8Rx-capable UE without any 2Rx or 4Rx supported bands, RLM requirement is tested on 8Rx-supported band
· For RLM out-of-sync test, SNR at T3 period is further reduced by 3dB, compared to Table A.3.8.1.2.1-1
· For RLM in-sync test, reuse the Table A.3.8.1.2.1-2.

References
[1] R4-1811868
[2] R4-1810536

8

4

