
3GPP TSG RAN Meeting #94-e






      RP-213409
Electronic Meeting, Dec 6 - 17, 2021

Agenda item:
8A.4
Source: 
ZTE Corporation
Title: 
Views on NR BS RF enhancement in Rel-18
Document for:
Approval  

Introduction

In the previous RAN-P meeting and RAN Rel-18 Workshop, there were some initial discussions on BS RF evolution in Rel-18. In this contribution, we share our further understandings on the proposed items and new proposals for BS RF evolution in Rel-18.
Discussion              

2.1. MR and LA BS for 6425-7125MHz and 10-10.5GHz
In Rel-17, one study item on IMT parameters for 6.425-7.025GHz, 7.025-7.125GHz and 10.0-10.5GHz has been approved to study the transmitter and receiver characteristics for both NR BS and NR UE, and related parameters for answering requests from ITU-R WP5D. However due to the limited TU for this SID and its urgency to reply to ITU-R, based on moderator’s suggestions[7] in RAN4#98e meeting, it was suggested to focus on WA BS requirement firstly and other BS class requirement could be discussed later. However there were no further discussions for MR and LA BS requirements anymore, in order to have complete set of BS class and corresponding requirements in these frequency ranges, in Rel-18, we need to complete MR and LA BS requirements for 6425-7125MHz and 10-10.5GHz.
Proposal 1: to define MR and LA BS requirements for 6425-7125MHz and 10-10.5GHz in Rel-18.
2.2. FR2 multi-band gNB
The motivation to support FR2 multi-band gNB could be understandable since there were some inter-band combinations already supported in TS38.101-2, it might be reasonable to have multi-band gNB in FR2, however whether we might need to further check how to support this multi-band operation in FR2 from hardware perspective and how to specify the requirement based on the baseline hardware assumption.

First of all, FR2 spectrum can be group into two different frequency group as shown in Figure 1. The preliminary supported inter-band combination in TS 38.101-2 17.2.0 version, the component operation bands are coming from different frequency group. Even though that the CBM based inter-band DL CA within same frequency group was under the discussion in FR2 UE RF enhancement, however it seems that there were no band combination request from operators till now, therefore this scenario could be deprioritized from the time being we think.
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Figure 1. the illustration of the existing FR2 band
Table 5.2A.2-1: Inter-band CA operating bands in FR2 [TS 38.101-2]
	NR CA Band
	NR Band

(Table 5.2-1)

	CA_n257-n259
	n257, n259

	CA_n258-n260
	n258, n260

	CA_n260-n261
	n260, n261


In the following section, both multi-band across different frequency group and within the same frequency group would be discussed in details.

For multi-band operation across different frequency group, based on the existing definition for multi-band RIB in TS 38.104 as following, there should be some common active RF components within BS RF chain to process two or more carriers from different frequency group, however based on our initial analysis, due to the large frequency gap between 28GHz and 39GHz frequency group, it might be difficult to use shared active RF components to process carriers from different frequency group, in other words, even though BS capable of supporting operation in multiple operating bands, all RIBs are still single-band RIBs, therefore we don’t see the necessity to define the RF requirements for FR2 multi-band RIB in this scenario and requirement for single-band RIB might be sufficient for this case.

Observation 1: for multi-band operation across different frequency group, single-band RIB might be sufficient. 
For multi-band operation within the same frequency group, based on the definition for multi-band RIB in TS38.104 as following, the component band cannot be sub-band of another operating band, therefore n257+n261 is not applicable here. If operating band is partially overlapping with each other in multi-band operation (e.g. n257+n258, n259+n260 ), then there would be no Inter RF Bandwidth gaps between different operating bands anymore, however from lots of RF requirements for multi-band operation is defined within inter-RF bandwidth gaps, based on our initial understandings, the multi-band RIB is also not applicable for multi-band operation with overlapping operating band; 

Observation 2: for multi-band operation within the same frequency group, multi-band RIB might be not applicable for n257+n258, n259+n260 or n257+n261.

multi-band RIB: operating band specific RIB associated with a transmitter or receiver that is characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band than the other carrier(s) and where this different operating band is not a sub-band or superseding-band of another supported operating band.

For 47GHz band n262 introduced in Rel-17, we are still checking whether multi-band RIB could be applicable for n262+n260 and n262+n259, however based on the initial analysis, the frequency range between operating band is also very large.
In general, we fully understand the motivation of supporting multi-band operation at BS side especially considering the band combination request from interested operators, however for how to define RF requirements for multi-band RIB in FR2, we would like to have more detailed analysis from both RF feasibility and RF requirement definition. In addition, we also acknowledge that to support multi-band operation in FR2 might be beneficial for FR2 UE to support CBM without much performance degradation during the beam switching transition time.
Observation 3: to support multi-band operation in FR2 might be beneficial for FR2 UE to support CBM without much performance degradation during the beam switching transition time.
2.3. Home gNB

The motivation to support the home gNB seems reasonable as Home gNB has already been supported in both UTRA and E-UTRA spec due to the deployment request from operators and vendors. In Rel-15, this deployment scenario was deprioritized, we think that it could be considered in Rel-18 based on the operators’ request. 

Regarding whether Home BS could be covered by the existing local area BS, we think that logic doesn’t make too much sense to us since the output power of local area BS is also falling within the range of medium range BS. In addition, since the UEM for home BS is also tighten that of local area BS, in other words, the minimum requirement for local area BS might be a bit relaxed for home BS which is not beneficial from adjacent carrier coexistence perspective.

In short, we support the introduction of home gNB requirement in Rel-18.

Proposal 2: to support the introduction of home gNB requirement in Rel-18.

2.4. Introduction of NB-IoT in AAS
In Rel-15, lots of GSM/UTRA/E-URA/NB-IoT spectrum were supposed to refarmed to NR operation, therefore it’s inevitable to implement MSR BS to support E-UTRA+NR+NB-IoT operation. Indeed such kind of capability sets enabling MSR BS supporting E-UTRA+NR+standalone NB-IoT has already been introduced into MSR spec in Rel-15 and the in-band NB-IoT with NR in CS16, 18, 19 was introduced into MSR spec in Rel-16, however the legacy conducted MSR BS specified in TS37.104 cannot meet the ongoing market demand especially considering lots of MSR BS should be implemented with AAS architecture in practice. In addition, in-band NB-IoT with NR was introduced in NR in Rel-16 with only non-AAS BS (BS type 1-C) supported which also cannot meet the market demand.
Indeed, NB-IoT is designed to operate in the E-UTRA operating bands 1, 2, 3, 4, 5, 8, 11, 12, 13, 14, 17, 18, 19, 20, 21, 25, 26, 28, 31, 41, 65, 66, 70, 71, 72, 73, 74, 85 and NB-IoT is designed to operate in the NR operating bands n1, n2, n3, n5, n7, n8, n12, n13, n14, n18, n20, n25, n26, n28, n41, n65, n66, n70, n71, n74, n90. Many of the above E-UTRA and NR bands are suitable for AAS based BS implementation. In other words, if in-band NB-IoT with NR or in-band NB-IoT/guard band NB-IoT with E-UTRA cannot be supported with AAS based BS (BS type 1-H), AAS based BS regardless of E-UTRA BS or NR BS in lots of bands cannot support the NB-IoT feature in practice which needs to be resolved for the benefit of the widely deployment of the in-band/guard band NB-IoT feature. 

Similar story could also applied for MSR BS with E-UTRA+NR+standalone NB-IoT, if only non-AAS based BS (BS type 1-C) is supported for such kind of capability set, this would also restrict the standalone NB-IoT deployment in many practical cases.  

Therefore based on the above considerations, we think that
it’s essential to introduce NB-IoT into AAS spec. For single RAT case, it is necessary to introduce in-band NB-IoT with NR and in-band NB-IoT or guard band NB-IoT with E-UTRA into AAS spec. For multiple RAT case, it is necessary to introduce E-UTRA+NR+standalone NB-IoT into AAS spec. 

The capability sets and test configurations for NB-IoT in TS 37.141 could be reused for AAS spec. 
Proposal 3: introduce the in-band NB-IoT with NR and in-band NB-IoT or guard band NB-IoT with E-UTRA into AAS spec and E-UTRA+NR+standalone NB-IoT into AAS spec in Rel-18.
Conclusions
In this contribution, we shared our further understandings on the proposed items and new proposals for BS RF evolution in Rel-18 as following:
Proposal 1: to define MR and LA BS requirements for 6425-7125MHz and 10-10.5GHz in Rel-18.
Observation 1: for multi-band operation across different frequency group, single-band RIB might be sufficient. 

Observation 2: for multi-band operation within the same frequency group, multi-band RIB might be not applicable for n257+n258, n259+n260 or n257+n261.

Observation 3: to support multi-band operation in FR2 might be beneficial for FR2 UE to support CBM without much performance degradation during the beam switching transition time.

Proposal 2: to support the introduction of home gNB requirement in Rel-18.

Proposal 3: introduce the in-band NB-IoT with NR and in-band NB-IoT or guard band NB-IoT with E-UTRA into AAS spec and E-UTRA+NR+standalone NB-IoT into AAS spec in Rel-18.
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