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In this paper, we provide our view on MRTD requirements for FR2 inter-band CA based on CBM and IBM. 
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Based on the last RAN4 meeting, the following band pair and deployment scenarios have been considering as Table 2.1.
Table 2.1: Band pair and deployment scenarios in RF session
	
	Band Pair
	DL
	UL

	
	
	Co-loc.
	Non-co-loc.
	Co-loc.
	Non-co-loc.

	IBM
	L+H
	O
	O
	O
	O

	
	L+L / H+H
	Going on feasible study
	-
	-

	CBM
	L+H
	Going on feasible study
	-
	-

	
	L+L / H+H
	O
	O
	-
	-

	Note : For UL,  n257-n259(L+H) based on IBM has been only considering. 



And, in WF[2], the following network deployment and related UE RF requirements were agreed  
· Network deployment for inter-band DL CA based on CBM
· There are no deployment restrictions (Non-co-located/co-located) for network to configure inter-band DL CA for CBM UEs. 
· UE RF requirements for CBM shall be derived based on co-located deployment scenario only.

We think that assumption used for RAN4 requirements should be aligned between RF and RRM. Therefore UE RRM requirements for CBM needs to be also derived based on co-located deployment scenario only.
Proposal 1: UE RRM requirements for CBM should be derived based on co-located deployment scenario same as RF requirements.

Based onthe co-located deployment for CBM UE, we would like to discuss requirement impact on MRTD by Rx beam switching. 

For MRTD 
In Rel-16, MRTD was specified with 8us for FR2 inter-band CA with assumption of non-co-located deployment. It was applicable to IBM UE.
For CBM UE, MRTD requirements need to be defined based on co-located deployment since the CBM UE cannot support different beam directions simultaneously.
Proposal 2: Define MRTD requirements based on co-located deployment for CBM UE.

For co-located deployment, MRTD value could be derived with TAE. In TS38.104, TAE is specified with 3us for inter-band CA. However, the raised problem during a few meetings is that 3us is larger than CP length in FR2. 
Figure2.1 is one example of Rx beam switch for CBM UE when MRTD is larger than CP length.  Assumptions are,
· Co-located deployment
· MRTD of 3us : larger than CP
· Same UL-DL configuration for CCs in inter-band CA
Three positions of Rx beam switch, T1, T2 and T3, are considered to discuss the impact on performance degradation due to Rx beam switch. 


Figure 2.1 Example of Rx beam switch for CBM UE

At T1 and T3, there is no DL data on CC2. At T2, DL data on CC2 is overlapped with Rx beam switch.
· T1 : It is located at the start of the first downlink symbol (including CP) which is earliest among CCs after transition time NTx-Rx. 
· T2 : It is located at downlink symbol boundary between contiguous DL symbols on CC1 and within DL symbol on CC2.
· T3 : It is located at downlink symbol boundary between contiguous DL symbols on CC1 and no DL symbol on CC2.
Herein,
· Tpropagation : Propagation delay Time
· TAE : Timing Alignment Error in gNB (3us based on Rel-16)
· NTx-Rx : Transition time from Tx to Rx in Table4.3.2-3 of TS38.211 (13792Tc = 7us for FR2). 
· A UE is not expected to receive in the downlink earlier than NTx-Rx after the end of the last transmitted uplink symbol in the same cell.
· NTAoffset : TA offset (13792Tc = 7us for FR2)

For Rx beam switch at T1, there is no interruption on DL data on CC2 due to Rx beam switch. However, Rx beam switch in UL-DL switch is not guaranteed because Rx beam switch can be performed at any DL symbol boundary.
For Rx beam switch at T2, performance degradation can occur on CC2 since Rx beam switch is performed within symbol on CC2 if MRTD is larger than CP. And, Rx beam switch can occur frequently according to channel condition such as moving and environment around UE. As a result, performance degradation can be significant in some condition.
For Rx beam switch at T3, there is no interruption on DL data on CC2 due to Rx beam switch. However, Rx beam switch in no DL symbol on other CC is not guaranteed.
As a result, performance degradation due to Rx beam switch can occur on one of CCs in case that MRTD is larger than CP. It needs to noticed in MRTD requirements.
On the other hand, if MRTD is less than CP, performance degradation due to Rx beam switch is not expected.
Proposal 3: If MRTD larger than CP length is defined for inter-band DL CA based on CBM, demodulation performance degradation should be noted due to Rx beam switch.

To avoid the performance degradation, MRTD needs to be defined with value less than CP length. Rel-16 FR2 intra-band non-contiguous MRTD of 260ns can be reused for inter-band CA based on CBM.
Proposal 4: If MRTD less than CP length is defined for inter-band DL CA based on CBM, reuse Rel-16 FR2 intra-band non-contiguous MRTD of 260ns.
Conclusion
In this contribution, we provided our views on MRTD and MTTD requirements for FR2 inter-band CA based on CBM and IBM. Proposals are as follows.

[bookmark: _GoBack]Proposal 1: UE RRM requirements for CBM should be derived based on co-located deployment scenario same as RF requirements.

For MRTD 
Proposal 2: Define MRTD requirements based on co-located deployment for CBM UE.
Proposal 3: If MRTD larger than CP length is defined for inter-band DL CA based on CBM, demodulation performance degradation should be noted due to Rx beam switch.
Proposal 4: If MRTD less than CP length is defined for inter-band DL CA based on CBM, reuse Rel-16 FR2 intra-band non-contiguous MRTD of 260ns.
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