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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In the RAN4#110-bis meeting,  the WF on requirements for 6Rx was approved. In this discussion, we share our point of view for the 6Rx REFSENS based on the approved WF[1]

Discussion
Table 1 Way forward for 6 Rx REFSENS [1]
	Topic 1:	REFSENS (delta RIB,6R)
Sub-topic 1-1:	General considerations for specifying ΔRIB,6R value
Way forward: The following proposals can be endorsed. 
-	Proposal 1: Define one delta value for all CBWs for each band.
-	Proposal 2: Consider different requirements for different bands.
Further discuss the following proposals:
-	Proposal 3: Study whether band n104 should be included in the high band (n77, n78 and n79) category for 6Rx case.
-	Proposal 4: RF isolation at HB and UHB frequencies and antenna placement should be well studied and understood because of their impact on REFSENS for 6Rx handheld UEs.
-	Proposal 5: Existing ΔRIB requirements for 4Rx and 8Rx can be used as a starting point to study the performance of ΔRIB for 6Rx considering the form factor of handheld and FWA UE and other impact factors.

Sub-topic 1-2:	ΔRIB,6R value for handheld UE and FWA
Way Forward: Further discuss if the same value is used for handheld UE and FWA.

Sub-topic 1-3:	ΔRIB,6R values for handheld UE and FWA
Way forward: Further discuss the ΔRIB,6R requirements.




The way forwards for 6Rx REFSENS are shown in table 1. For Sub-topic 1-1, we have reached common understanding on proposals 1 and 2 but proposal 3, 4 and 5 require further discussion.

For sub-topic 1-1 proposal 3,
The frequency range of 4Rx high band(n48, n77, n78, n79 and n104) is quite broad, around 3800 MHz. In the case of 4 Rx, the n104 band could be considered a high band because the high frequency performance degradation of 4Rx UEs is less than 6Rx or 8Rx UEs.The complexity of UEs for 6Rx or 8Rx can be higher than 4Rx UEs, which may result in a higher potential for high frequency performance degradation. This is why it is necessary to consider different frequency category between UHB (n104) and HB(n77, n78 and n79).

Observation 1: The frequency range of 4Rx high band(n48, n77, n78, n79 and n104) is quite broad, around 3800 MHz. In the case of 4 Rx, the n104 band could be considered a high band because the high frequency performance degradation of 4Rx UEs is less than 6Rx or 8Rx UEs.The complexity of UEs for 6Rx or 8Rx can be higher  than 4Rx UEs, which may result in a higher potential for highfrequency performance degradation.

Proposal 1: It is necessary to consider different frequency category between UHB (n104) and HB(n77, n78 and n79).

For sub-topic 1-1 proopsal 4 and sub-topic 1-2,
Depending on the operating frequency bands, the optimum antenna placement may vary and may affect the REFSENS. For example, handheld UEs typically have less space for antenna placement than FWA UEs, which means that applying the optimal antenna placement for the handheld UEs can be more difficult than FWA UEs. Therefore it is necessary to consider the more REFSENS relaxation for handheld UEs than for the FWA UEs.

Observation 2: Depending on the operating frequency bands, the optimum antenna placement may vary and may affect the REFSENS. For example, handheld UEs typically have less space for antenna placement than FWA UEs, which means that applying the optimal antenna placement for the handheld UEs can be more difficult than FWA UEs.

Proposal 2: It is necessary to consider the more REFSENS relaxation for handheld UEs than for the FWA UEs.

For sub-topic 1-1 proopsal 5 and sub-topic 1-3,
Observation 3: The 6Rx UEs are more complex than 4Rx but less complex than 8Rx, therefore the Relaxation6Rx can be considered to be larger than Relaxation4Rx(0.3~0.8 dB) and smaller than Relaxation8Rx(1.5~2 dB) .

Proposal 3: ΔRIB,6R can be defined considering following range.
ΔRIB,6R = -4.77 (ideal ΔRIB,6R) + Relaxation6Rx
[0.3 ~0.8] dB< Relaxation6Rx<[1.5~2] dB

Conclusion

Observation 1: The frequency range of 4Rx high band(n48, n77, n78, n79 and n104) is quite broad, around 3800 MHz. In the case of 4 Rx, the n104 band could be considered a high band because the high frequency performance degradation of 4Rx UEs is less than 6Rx or 8Rx UEs.The complexity of UEs for 6Rx or 8Rx can be higher  than 4Rx UEs, which may result in a higher potential for highfrequency performance degradation.
Observation 2: Depending on the operating frequency bands, the optimum antenna placement may vary and may affect the REFSENS. For example, handheld UEs typically have less space for antenna placement than FWA UEs, which means that applying the optimal antenna placement for the handheld UEs can be more difficult than FWA UEs.
Observation 3: The 6Rx UEs are more complex than 4Rx but less complex than 8Rx, therefore the Relaxation6Rx can be considered to be larger than Relaxation4Rx(0.3~0.8 dB) and smaller than Relaxation8Rx(1.5~2 dB) .

Proposal 1: It is necessary to consider different frequency category between UHB (n104) and HB(n77, n78 and n79).
Proposal 2: It is necessary to consider the more REFSENS relaxation for handheld UEs than for the FWA UEs.
Proposal 3: ΔRIB,6R can be defined considering following range.
ΔRIB,6R = -4.77 (ideal ΔRIB,6R) + Relaxation6Rx
[0.3 ~0.8] dB< Relaxation6Rx<[1.5~2] dB
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