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1. Introduction
In this contribution, we focus on the discussion of introducing home base station.
2. Discussion
Home base station for NR was first proposed in RAN#93 meeting. In RAN#95 meeting, it was discussed in email thread [95e-11-RAN4-R18-BSRF] and most companies think the motivation of home base station is clear as it has already been supported in both UTRA and E-UTRA spec due to the deployment request from operators and vendors. The main reason why home base station is not covered in R18 is that most companies think it could be done in a short study phase. During the email discussion, common understanding is that HBS requirements consideration in Rel-18 can be handled in RAN4 under TEI [1]. Besides, During the online GTW in RAN#95 e-meeting, RAN chair confirmed that whether this item could be done in TEI is up to RAN4. 
Observation 1: during RAN#95 plenary discussion, it’s the common understanding that HBS requirements consideration in Rel-18 can be handled in RAN4 under TEI.
Considering that Wide Area BS and indoor power distribution system in some scenarios cannot meet the coverage of 5G network deployment, home base station (HBS) can be utilized to enhance indoor coverage without requiring high base station output power. The application of Home Base Station for NR is a cost-effective solution in some scenarios. 
Observation 2: Home Base Station for NR is a cost-effective solution in some scenarios.
So home base station is suggested to be specified into spec. 
Referring to LTE BS spec, home BS has following different requirements compared with LA BS:
· Output power related requirements due to CSG. 
· More relaxed frequency error requirements compared with LA, MR and WA. 
· More stringent absolute ACLR i.e. -50dBm/MHz but the same relative ACLR limit as other BS classes
· More stringent OBUE requirements
· More stringent additional spurious emission requirements e.g. -61dBm/MHz compared with LA BS -49dBm/MHz
· Allow more severe interference for Rx requirements, e.g. for dynamic range, ICS, ACS
It seems CSG/CAG is the main reason that causes different RF requirements compared with LA. But home BS is not necessarily to be combined with CSG/CAG function. From RF requirements perspective, we can assume home BS without CSG/CAG. So home class is more like one type of LA with lower output power when assuming no CSG/CAG.
Observation 3: home class is more like one type of LA with lower output power when assuming no CSG/CAG.
In following, we assume no CSG/CAG and analyze whether the RF requirements for LA could be applicable for home BS.
For power related requirements, we don’t need to consider power control schemes for home BS, so the only issue is whether to explicitly define maximum output power for home BS or just regard home BS as one type of LA with lower power. If all other requirements of LA could be applicable for home BS, it’s better to regard home BS as one type of LA with lower output power. And the exact max output power could be declared by manufacturers.
For frequency error, according to our survey, the same frequency error as LA is also achievable, so there is no need to relax it for home class.
For emission related requirements, absolute ACLR and OBUE are both more stringent than LA. For -50dBm/MHz absolute ACLR it make sense only when gNB’s output power is less than -5dBm/MHz. if gNB doesn’t consider CSG, its output power should be larger than such level. So in most cases, 45dB relative ACLR works rather than absolute ACLR. Besides, for home BS, all the TDD network is assumed as synchronized. It’s UE’s ACS rather than gNB’s ACLR that determine final interference. We don’t see the necessity to define such stringent absolute ACLR, the same limit as LA is also feasible for home class.
For OBUE, the less output power resulting to the less emission value compared with LA. If we regard home class as one type of LA, there is no need to define more stringent requirement. But if we explicitly define home gNB max output power, we should corresponding define OBUE requirements for home BS rather than reusing LA requirements.
For spurious emission related requirements, the same logic as ACLR/OBUE also apply and we don’t need to make the requirements of home more stringent.
For all Rx selectivity/blocking requirements, gNB is required to bear more interference since some UE may connect to outdoor gNB with higher power with CSG scenario assumption. But if we don’t consider CSG, then no need to let home gNB to bear more severe interference.
Based on above analysis, 
Observation 4: there are two options to define home class:
· Option 1: explicitly define home class and the definition as in LTE spec could still be applicable. If so, specific RF requirements include max output power and OBUE requirements.
· Option 2: regard home class as one type of LA with some note in the spec to emphasize all LA requirements are still applicable for BS with lower power declared by manufacturers.
Both of above two options are OK for us, in order to simply the spec, we prefer option 2 to regard home BS as one type of lower power LA.
Proposal 1: it’s suggested to regard home class as one type of LA with some note in the spec to emphasize all LA requirements are still applicable for BS with lower power declared by manufacturers. The detailed update of spec is listed as in Annex. 
3. Conclusions
In this contribution, home BS RF requirements are discussed with following observations and proposal:
Observation 1: during RAN#95 plenary discussion, it’s the common understanding that HBS requirements consideration in Rel-18 can be handled in RAN4 under TEI.
Observation 2: Home Base Station for NR is a cost-effective solution in some scenarios.
Observation 3: home class is more like one type of LA with lower output power when assuming no CSG/CAG.
Observation 4: there are two options to define home class:
· Option 1: explicitly define home class and the definition as in LTE spec could still be applicable. If so, specific RF requirements include max output power and OBUE requirements.
· Option 2: regard home class as one type of LA with some note in the spec to emphasize all LA requirements are still applicable for BS with lower power declared by manufacturers.
Proposal 1: it’s suggested to regard home class as one type of LA with some note in the spec to emphasize all LA requirements are still applicable for BS with lower power declared by manufacturers.
4. Annex
[bookmark: _Toc21127417][bookmark: _Toc29811623][bookmark: _Toc36817175][bookmark: _Toc37260091][bookmark: _Toc37267479][bookmark: _Toc44712081][bookmark: _Toc45893394][bookmark: _Toc53178121][bookmark: _Toc53178572][bookmark: _Toc61178798][bookmark: _Toc61179268][bookmark: _Toc67916564][bookmark: _Toc74663162][bookmark: _Toc82621702][bookmark: _Toc90422549][bookmark: _Toc106782742][bookmark: _Toc107311633][bookmark: _Toc107419217][bookmark: _Toc107474844]4.4	Base station classes
[bookmark: _Hlk487019015][bookmark: _Hlk497643052]The requirements in this specification apply to Wide Area Base Stations, Medium Range Base Stations and Local Area Base Stations unless otherwise stated. The associated deployment scenarios for each class are exactly the same for BS with and without connectors.
For BS type 1-O and 2-O, BS classes are defined as indicated below:
-	Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum distance along the ground equal to 35 m.
-	Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum distance along the ground equal to 5 m.
-	Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum distance along the ground equal to 2 m.
For BS type 1-C and 1-H, BS classes are defined as indicated below:
-	Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB.
-	Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.
-	Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equal to 45 dB or from Femto Cell scenarios with less power compared with the limit in Table 6.2.1-1.
All the RF requirements for LA BS apply for both Pico Cell scenarios and Femto Cell scenarios.
For BS type 1-C, 1-H and 1-O, HAPS BS class is defined as indicated below:
[bookmark: _Hlk95396199]-	HAPS Base Stations are characterised by requirements derived from High Altitude Platform scenarios with a BS to ground UE minimum distance of typically around 20km.
-	Unless otherwise stated, HAPS BS class would refer to Wide Area BS class, which is specified in clause 4.4.
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