[bookmark: DocumentFor][bookmark: Title][bookmark: _Toc193024528][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #101bis-e                                                    R4-2201338
Electronic Meeting, Jan. 17-25, 2022

Source:	ZTE Corporation
Title:	Discussion on HPUE FDD MSD
Agenda Item:	5.36.2.3
Document for:	Approval 
1	Introduction
In last RAN #93e meeting, A new WID [1] was approved on high power UE (power class 2) for NR FDD band, in which the objectives are: 
The objectives of the core part are as follows, taking all the outcome from SI captured in TR 38.861 into account,
1) Specify RF requirements for n1 and n3 to support both 1Tx and 2Tx architecture
2) Specify UE maximum output power, Tx power tolerance for band n1 and n3.
3) Specify A-MPR requirements for band n1 and n3 if needed
4) Specify PC2 MSD requirements for NR band n1 and n3.
· Investigate HD-duplex solution which targets at reduce MSD.
Note 1: The ability to define 1Tx and 2Tx requirements is subject to data availability.  If sufficient data is not available and/or agreement cannot be reached, the work item can be closed as long as one set of requirements is defined.
Note 2: The applicability of requirements and optional or mandatory for features can be further discussed.
Note 3: Ensure that the UE RF requirements of power class 2 UEs shall comply with those of power class 3 when the maximum transmit power is limited to 23dBm by gNB configuration.
According to the bullet in the objectives, some requirements such as general requirements(power/tolerance, etc.) and Rx requirements(MSD) should be defined.
In last RAN4#101 meeting, some discussion for the above objectives happened, and some agreements were achieved in the WF[2], in which the release independent (from Rel-15) , UE Tx power and tolerance (26dBm +2/-3dB), MPR(reuse the existing MPR for both single Tx and dual Tx), ACLR(=31dB) were agreed. Still there were some open issues such as MSD, A-MPR for both 1Tx and 2Tx for band n1 and n3.
In this paper, we provide some more discussions on MSD requirements.
2	Discussion
Some studies including MSD requirements have already been done in the SI phase, and the study conclusions were captured in TR38.861[2]. According to the SI conclusion, in order to support 26dBm UE Tx power, two RF architectures (i.e. 2Tx×23dBm and 1Tx×26dBm) are considered and agreed during the study.  In the WID, both 1Tx and 2Tx architecture are also mentioned.
In [3], we have already gave some initial estimation on the MSD for PC2 band n1 and n3 for both 1Tx and 2Tx architecture. For 2Tx RF architecture, it should be 2*23dBm PAs, where one PC3 PA is used in each Tx path, it is more like UL-MIMO implementation, and each Tx path are the same with the original PC3 Tx path. Therefore, the assumptions of existing PA3 should be reused. 
2Tx RF architecture
For band n1, it should be noted that there are no CIM issue for all the channel bandwidths for band n1, thanks to larger duplex gap between UL and DL. So for 2Tx RF architectures, comparing with 1Tx RF architecture, additional of Tx noise from both 2Tx impact on one of 1Tx are needed to be considered, i.e. comprised Tx noise from both 2Tx. 
According to our initial estimations, for PC2 band n1with 2Tx RF architecture, the additional degradation on REFSEN caused by the noise from the other 1Tx path are negligible, which means there are no additional REFSENS degradation comparing with 1Tx PC3 FDD bands.
Proposal 1: For 2Tx RF architecture PC2 FDD band n1, it can be concluded that there are no additional REFSENS degradation comparing with 1Tx PC3 FDD band n1.
For band n3, there exists CIM issue for 40MHz and 50MHz for band n3 were observed. Similar with band n1, additional of Tx noise (including CIM produce) from both 2Tx impact on one of 1Tx are needed to be considered, which may worse the REFSEN. 
1 Tx RF architecture
For 1Tx RF architecture for band n1, due to lack of the latest RF component, compared with 1Tx PC3 RF architecture, we assume 2dB additional total noise increased and falls to Rx frequency range Due to no CIM issue for all the channel bandwidths for band n1. So when 2dB total noise increase to Rx frequency range, the MSD is ~0.2dB for all the channel bandwidths, which can also be negligible.
Proposal 2: For 1Tx RF architecture PC2 FDD band n1, it can be concluded that there are no additional REFSENS degradation comparing with 1Tx PC3 FDD band n1.
Of course, new measurements would be needed to achieve more precise results.
For 1Tx RF architecture for band n3, some studies/inputs have already been done in last meeting and the conclusion have been captured in [2], see below: 
Table 6.1-2. Required sensitivity degradation levels in n3 NR Band for PC2 UE (in [2])
	n3 band
	PC2 [5]
	PC2 [4]
	PC2 [6]

	Reference point
	 
	 0.0 dB
	 

	10 MHz (-93.8dBm)
	1.7 dB
	 0.0 dB
	 

	20 MHz (-90.8dBm)
	 
	 0.0 dB
	 

	30 MHz (-88.9dBm)
	 
	 0.0 dB
	 

	35 MHz (-86.2dBm)
	 
	0.2 dB
	0.9 dB

	40 MHz (-82.3dBm)
	2.1 dB
	0.6 dB
	1.4 dB

	45 MHz (-81.3dBm)
	 
	2.5 dB
	1.8 dB

	50 MHz (-79.7dBm)
	2.4 dB
	3.1 dB
	2.7 dB



It can be seen that different values are given from different companies, and the values for 35/40/45/50MHz among companies are closed. Therefore, a feasible way is to average all the values, i.e. 0.6dB, 1.4dB, 2.2dB and 2.7dB for 35/40/45/50MHz, respectively. In addition, the current n3 PC3 REFSENS Uplink Configuration are reused.
Proposal 3: By using PC3 REFSENS requirements as reference point, for 1Tx RF architecture PC2 FDD band n3, it is proposed to average all the values, i.e. 0.6dB, 1.4dB, 2.2dB and 2.7dB for 35/40/45/50MHz, respectively.
Moreover, there are two options how to treat the PC2 MSD in the WF: 
Option 1: Use PC3 REFSENS requirements as reference point, FFS if “MSD” is appropriate to capture PC2 REFSENS level, e.g.  use DeltaPC2_REFSENS instead of PC2 MSD.
Option 2: Define PC2 MSD using ideal RB scaled REFSENS level as reference point.
The purpose for the two options are to unify the estimated values from different companies, since larger different values would be seen in the first glance which might cause misunderstandings but actually different criteria are used. Actually, some interesting companies have discussed this issue in the SID phase, and the related texts were captured in the TR38.861.
From the above sensitivity degradation simulation results, RAN4 summarize the required sentitivity degradation levels as shown in Table 6.1-1 and Table 6.1-2. The reference points are PC3 REFSENS requirements in TS38.101-1 to decide the required sensitivity level for PC2 UE.
In our understanding, either option 1 and option 2 are ok to illustrate the PC2 FDDs bands REFSEN, the only difference is how to implement it in the specification. In option 1, relative values by using PC3 REFSEN requirements as reference points, i.e. REFSENS for PC2 nX = REFSENS for PC3 nX + delta; while in option 2, absolute MSD levels was adopted by comparing with the ideal RB scaled REFSENS levels for a certain channel bandwidth, i.e. -97+10*log10(NRB/25) by using 5MHz REFSEN as baseline. So for option 2, REFSENS for PC2 nX is a set of brand new absolute values.
Observation: Either option 1 and option 2 are ok to illustrate the PC2 FDDs bands REFSEN, the difference is how to implement it in the specification.
3	Conclusion
In this paper, we give some discussions on MSD requirements for HPUE PC2 FDD band n1 and band n3, including 1Tx and 2Tx RF architectures.
Observation: Either option 1 and option 2 are ok to illustrate the PC2 FDDs bands REFSEN, the difference is how to implement it in the specification.
Proposal 1: For 2Tx RF architecture PC2 FDD band n1, it can be concluded that there are no additional REFSENS degradation comparing with 1Tx PC3 FDD band n1.
Proposal 2: For 1Tx RF architecture PC2 FDD band n1, it can be concluded that there are no additional REFSENS degradation comparing with 1Tx PC3 FDD band n1.
Proposal 3: By using PC3 REFSENS requirements as reference point, for 1Tx RF architecture PC2 FDD band n3, it is proposed to average all the values, i.e. 0.6dB, 1.4dB, 2.2dB and 2.7dB for 35/40/45/50MHz, respectively.
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