
3GPP TSG-RAN WG4 Meeting#102-e                               R4-2205483                          
E-meeting,21th Feb – 3rd Mar,2022  

Agenda item:
14.2

Source: 
ZTE Corporation

Title: 
Discussion on NR UE RF enhancement in Rel-18
Document for:
Information  

Introduction

In this contribution, we want to share some initial views on how RAN4 UE RF characteristic in Rel-18 could be further improved to enable more advanced features and ensure the better NR system performance, including:

Flexible cell with variable DL-UL spectrum paring;
Real time MSD for FR1 band combination
Supporting simultaneous Rx/Tx for FR2 band combination
Discussion              

2.1. Flexible cell with variable DL-UL spectrum pairing
The first motivation of flexible cell with variable DL-UL spectrum pairing is mainly used to address UL-only case in practice. Since it is well known that 3GPP RAT might coexist with lots of other non-3GP RAT in many frequency ranges and regions, due to the potential coexistence issues, then the 3GPP RAT deployment might be restricted into indoor cases and UL-only operation in the outdoor cases to reduce the potential interference to other non-3GPP RAT. In such kind of deployment cases, UL-only case in the outdoor scenario will not have the available corresponding DL band for spectrum paring, therefore it should be essential to address this DL and UL spectrum paring issues of UL-only case in outdoor scenario for the benefit of practical deployment. 

The second motivation of flexible cell with variable DL-UL spectrum paring is to resolve the extremely unbalanced DL and UL traffic demand (e.g. machine vision in the manufacturing/factory scenario) with matching asymmetric DL and UL bandwidth in the FDD manner instead of TDD manner. In general, FDD cell could improve the scheduling latency and increase the user experienced throughput due to potential more available DL and UL resources in the time domain for network scheduling.

The third motivation of flexible cell with variable DL-UL spectrum paring is to resolve the higher throughput requirement in DL (high band) and larger coverage requirement in UL (low band).

From the RF hardware and requirement definition perspective to support the flexible cell with variable DL-UL pairing, we think that the existing mandatory simultaneous Rx/Tx capability in lots of FR1+FR1 FDD-TDD band combinations and FR1+FR1 TDD-TDD band combinations has already provided the hardware feasibility and the corresponding RF requirement definition. Therefore it is feasible to formulate or configure one new cell with DL and UL carrier coming from different bands instead of to confine one cell with DL and UL carrier coming from the same band. With such kind of flexible cell configuration as mentioned above, more asymmetric bandwidth configuration in DL and UL per cell would be feasible which could match well with the extremely unbalanced traffic service (e.g. machine vision in the man scenario) in the FDD manner. In addition, UL-only band in the outdoor scenarios could also be addressed correspondingly.

It should be also noted that the flexible cell with variable DL-UL paring proposed in this contribution is mainly supported in the RRC connected mode since this kind of spectrum paring should depend on the simultaneous Rx/Tx capability report from UE to network. If necessary to support the flexible cell with DL-UL pairing in the idle or inactive more, then new band definition would be needed, however this is not prioritized scenarios from our perspective. If the operator has strong interest to support that in idle or inactive mode, to define new bands are also not precluded.
Finally, we want to emphasize that it’s not necessary to define new bands or band combinations and corresponding RF requirements for flexible cell configuration if DL and UL spectrum paring of flexible cell has already been supported in certain band combinations and that band combination has already indicated to support the simultaneous Rx/Tx capability. Otherwise it would be necessary to define new band for such kind of band pairing. 
Observation 1: it’s not necessary to define new bands or band combinations and corresponding RF requirements for flexible cell configuration if DL and UL spectrum paring of flexible cell has already been supported in certain band combinations and that band combination has already indicated to support the simultaneous Rx/Tx capability for that spectrum paring.  
Proposal 1: to define new bands only if the flexible cell with variable DL-UL spectrum paring is also supported in idle and inactive mode;
2.2. Real time MSD

In the Rel-17, the improved MSD performance and potential signalling for good MSD (i.e. low MSD) was still under discussion. Based on our understandings, the exiting MSD requirements defined in RAN4 spec are the minimum requirements which are based on the assumption of relative conservative RF component performance and with maximum transmission power at the output of PA, therefore there should be some optimization room for some UEs with relative good performance of RF components. 

However in the practical network, UE is not always expected to transmit with maximum output except for some cell edges UEs or UEs with poor SINR conditions due to the blockage, shadow fading, etc. In other words, the real time MSD per UE might vary in different locations. Especially for the problematic band combinations due to the transmitter intermodulation or harmonic or band proximity, MSD performance of UE in different locations would also been quite different. Therefore it is really meaningful to investigate the real time MSD for the benefit of the scheduling. 

For sure, instead of specifying real time MSD in RAN4, as this would extremely complicate RF requirement definition and corresponding RF conformance testing at the end, we are seeking to find some conditions or situations that problematic band combination could change to non-problematic case or vice versa. 
Proposal 2: to study the real time MSD of UE and potential impacts on UE scheduling;

2.3. Support of simultaneous Rx/Tx for FR2 band combination
In RAN2 Rel-15 TS38.306, the IE simultaneousRxTxInterBandCA is also applied for FR2 inter-band CA band combination, see below.

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	simultaneousRxTxInterBandCA

Indicates whether the UE supports simultaneous transmission and reception in TDD-TDD and TDD-FDD inter-band NR CA. It is mandatory for certain TDD-FDD and TDD-TDD band combinations defined in TS 38.101-1 [2], TS 38.101-2 [3] and TS 38.101-3 [4].
	BC
	CY
	No
	No


According to the above, simultaneous Rx/Tx capability is applied for FR2 inter-band CA band combination from RAN2 aspect.

In the previous RAN4 meetings, the issues of supporting simultaneous Rx/Tx for FR2 band combination have been raised by some companies and it was agreed that simultaneous Rx/Tx capability for FR2+FR2 TDD-TDD inter-band CA band combination should be studied case by case. However, in Rel-17, support for simultaneousRxTx capability has not been really discussed in RAN4 yet, also there are no related RF requirements defined in Rel-17. Consequently, a WF was agreed to mark current CA configurations as no support for simultaneousRxTx operation in FR2 and add a note for the combs (i.e. a note to be added in Table 5.2A.2-1: Inter-band CA operating bands in FR2). 

In the note, there was a restriction wordings, i.e. in the current version of this specification, which means FR2-FR2 TDD-TDD band combination not supporting for simultaneousRxTx operation is only restricted in current Rel-16 and Rel-17 spec, this is mainly to address the concerns from some operators since whether or not supporting for simultaneousRxTx operation in future releases such as Rel-18 needs more further discussion. Therefore, we propose to discuss supporting simultaneousRxTx operation for FR2-FR2 TDD-TDD band combination and the related RF requirements in Rel-18 RAN4 package approval.
For FR2-FR2 TDD-TDD band combination, both CBM and IBM are specified, pending on UE capability reporting. Meanwhile, either single RF chain or multiple RF chain can be supported. It would be complicated to discuss all the cases, so IBM in different band groups can be used as starting point.
Proposal 3: to study supporting simultaneousRxTx operation for FR2-FR2 TDD-TDD band combination and the related RF requirements. 

2.4. Basket WID for 4Rx and 8Rx
Comparing with 4Rx, many more benefits can be achieved for 8Rx such as it can significantly improve the downlink throughput for a single user, also it can further enhance the coverage for the uses located at the cell edge. For the RF requirement work, similar with 4Rx, it could be foreseen that there would be limited impacts on the RF requirements when introducing 8Rx feature, where only REFSEN requirements would be impacted and there are no studies on the other Rx requirements by referring to LTE 8Rx approach.

For a UE supporting 8Rx, similar with 4Rx, different form factors are foreseen for different bands. The bands supporting 8Rx can be added to RAN4 specification if operators have the demands. Therefore, the bands supporting 8Rx can be introduced based on the requesting from operators.
Therefore, a basket WI should be created to include the corresponding 4Rx and 8Rx requirements for NR FR1 bands in the RAN4 specifications in Rel-18 for the benefit of the WID management. It shall be noted that the basket WID work for 8Rx will be started after all of the requirements for 8Rx are finished.

Proposal 4: to create basket WID for 4Rx and 8Rx;
Conclusions
In this contribution, we elaborated our initial views on how RAN4 UE RF characteristic in Rel-18 could be further improved to enable more advanced features and ensure the better NR system performance and the following items are proposed:

Observation 1: it’s not necessary to define new bands or band combinations and corresponding RF requirements for flexible cell configuration if DL and UL spectrum paring of flexible cell has already been supported in certain band combinations and that band combination has already indicated to support the simultaneous Rx/Tx capability for that spectrum paring. 

Proposal 1: to define new bands only if the flexible cell with variable DL-UL spectrum paring is also supported in idle and inactive mode;

Proposal 2: to study the real time MSD of UE and potential impacts on UE scheduling;

Proposal 3: to study supporting simultaneousRxTx operation for FR2-FR2 TDD-TDD band combination and the related RF requirements. 

Proposal 4: to create basket WID for 4Rx and 8Rx;

References
R4-2114946,WF on Simultaneous Rx/Tx, Huawei, HiSilicon
R4-2114959, WF on Simultaneous RxTx capability for FR2 inter-band CA, ZTE
