14

[bookmark: historyclause]
3GPP RAN WG4 Meeting #106		R4-2300306
Athens, Greece, February 27th – March 3rd, 2023	

Agenda item:	12.2
Source:	Apple
Title:	2RX exception for the 6GHz band
WI/SI:	
Release:	Rel-18
Document for:	Decision

1	Introduction 
3GPP Rel-16 NR-U WI specified how the NR technology can be used on the unlicensed spectrum thus offering more resources in frequency bands, such as 5GHz and 6GHz. As a part of the completed Rel-16 NR-U WI, a new unlicensed band n96 (5925-7125MHz) was added. Its applicability was initially limited only to US, but then enlarged to other countries, such as Canada, South Korea, Brazil, etc. At the same time a new licensed band n104 (6425-7125MHz) was introduced in Rel-17, which from the viewpoint of the covered frequency range overlaps with the unlicensed band n96. 
During the previous RAN WG4 and TSG RAN meetings companies discussed how to accommodate different UE designs and requirements for the case if a particular device supports both the unlicensed band n96 and the licensed band n104 [1][2]. The matter is that from the viewpoint of the 3GPP core specifications licensed and unlicensed bands have different performance requirements; in particular, unlicensed bands n46 and n96 have 2RX antennas as the minimum performance requirement. 
Based on the outcome of the TSG RAN#97 meeting [3], it was agreed to study how a device implementing both bands n96 and n104 can be granted the 2RX exception. And the corresponding papers were submitted to the RAN4#104bis meeting [4][5][6]. However, RAN WG4 only confirmed that there is no need for new performance requirements urging companies to study further how the 2RX exception can be accomplished [7].
After the RAN4#105 meeting RAN WG4 reached an agreement to clarify that 4RX is the baseline for band n104, whereupon 2RX exception will be also allowed. The exact set of conditions for the 2RX exception is, however, for further studies. Thus, in this paper suggests a way on how to proceed on that matter.   
2	2RX exception for the 6GHz band
2.1	Background
As mentioned in the Introduction part and as extensively discussed in 3GPP, the root cause of the problem is the fact that band n96 and n104 overlap in the frequency range of 6425-7125MHz and that the unlicensed and licensed bands have different performance requirements. Of course, if a device plans to implement only the unlicensed band n96 (5925-7125MHz), then there is no issue because a device will not even indicate support for band n104. However, if a device wants to be forward compatible with potential band n104 deployments (6425-7125MHz), then at least from the UE implementation perspective it is not evident whether 2RX or 4RX shall be assumed as none of the national Administrations has officially adopted 6425-7125MHz for the IMT operation. For instance, the RCC body published a recommendation on how that spectrum range should be divided and used, but none of the RCC countries has made the official change in the national regulations. And it remains to be seen how the final regulatory landscape will look like in e.g. Region 1 countries because, as an example, UK has indicated "no change" preference for the 6425-7125MHz frequency range [9], which is motivated by the fact that that at least the UK regulator does not have a strong view now on whether this spectrum should be used for licensed or unlicensed mode, or even allowing both modes of operation. In fact, the same point is also raised in the RSPG report to the European Commission [10], in which it is mentioned that it should be clarified further what would be the best way to operate 6425-7125MHz range, whereupon three major options are also proposed: IMT, WAS/RLAN, or a shared framework between IMT and WAS/RLAN. And as further clarified at the end of the RSPG recommendations, different modes can be further considered for different sub-ranges within the 6425-7125MHz frequency. For the sake of convenience, the corresponding excerpt from the RPSG report, sub-clause 4.1.3, is provided below. 
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Figure 2.1-1: Excerpt from the Radio Spectrum Policy Group opinion document to the European Commission. 

Based on that it remains to be seen which deployments and in which countries/regions we will have for band n104. In the subsequent sections we elaborate further on how to proceed with the 2RX exception for the licensed band n104 and which specifications changes will be needed. 
2.2	Conditions for the 2RX exception
As detailed in section 2.1 above, the root cause of the problem is a device implementing band n96 that also wants to be forward compatible with potential band n104 deployments. However, the exact regulatory rules are not clear now and we do not even know whether IMT, if adopted, will be applicable to the whole range of 6425-7125MHz or only the portion of that band that might or might not be shared with WAS/RLAN systems. From that perspective it is even questionable whether band n104 definition will remain valid or 3GPP will have to devise a new band plan that will capture properly all regional aspects.  
As for the 2RX exceptions, if the 3GPP preference is to end up with a more or less strict set of rules and conditions upon which a UE can operate with 2RX, then the only reasonable way forward is to put this discussion on hold until we have more input from e.g. WRC23 and/or follow-up CEPT studies.  
[bookmark: _Toc118705687][bookmark: _Toc126064163][bookmark: _Toc126067451]Proposal 1:	Further conditions for the 2RX exception can be devised later once the exact regulatory rules become available.  
2.3	Signalling details
Based on the decision from the TSG RAN#97 meeting, RAN WG4 was tasked to study how the 2RX exception will or may impact existing specifications in terms of signalling. Our preliminary view is that a device implementing 2RX for band n104 does not necessarily need any new signalling because existing UE capabilities in principle allow conveying the corresponding information. There is an IE maxNumberMIMO-LayersPDSCH which indicates how many MIMO layers are supported by the UE, and the current logic of the specifications that a UE shall support 4 MIMO layers if it supports 4RX antenna ports as captured in TS 38.306
maxNumberMIMO-LayersPDSCH
Defines the maximum number of spatial multiplexing layer(s) supported by the UE for DL reception. For single CC standalone NR, it is mandatory with capability signalling to support at least 4 MIMO layers in the bands where 4Rx is specified as mandatory for the given UE and at least 2 MIMO layers in FR2. If absent, the UE does not support MIMO on this carrier.
However, it is obvious that if a UE supports only 2RX antenna ports, it can support only 2 MIMO layers. Thus, if a particular device implements support for band n104 with 2RX it will anyway signal only 2 MIMO layers in IE maxNumberMIMO-LayersPDSCH. Based on that the network can always differentiate between 2RX and 4RX devices (and make further decisions on whether it will be configured with secondary cells, re-directed to the 6GHz layer, etc). 
[bookmark: _Toc115363892][bookmark: _Toc115375827][bookmark: _Toc115428802][bookmark: _Toc115431203][bookmark: _Toc118704809][bookmark: _Toc118705689][bookmark: _Toc126064164][bookmark: _Toc126067452]Proposal 2:	To differentiate between 2RX and 4RX UE, the simplest signalling solution is to leverage existing IE maxNumberMIMO-LayersPDSCH that will require no changes to the existing RAN WG2 and WG4 specifications. 

3	Conclusions
In this contribution we have presented our further considerations on enabling 2RX exception for band n104 as tasked by TSG RAN#97 meeting. As explained in our paper, there are cases when a UE may implement support for both bands n96 and n104, whereupon 3GPP has already decided that a UE may be granted an exception to support only two Rx antenna ports. However, since the exact regulatory rules are not clear and it is not even clear in which frequency (sub-)ranges within 6425-7125MHz we can operate IMT, WAS/RLAN or both, we suggest postponing this discussion to the point when the mobile industry has a clearer set of regulations. 
Proposal 1:	Further conditions for the 2RX exception can be devised later once the exact regulatory rules become available.
Proposal 2:	To differentiate between 2RX and 4RX UE, the simplest signalling solution is to leverage existing IE maxNumberMIMO-LayersPDSCH that will require no changes to the existing RAN WG2 and WG4 specifications.
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4.1.3 RSPG recommendation:

RSPG recommends that the Commission should clarify explicitly the intention for EU to consider, by
2024 or later, the best usage of the frequency band 6 425-7 125 MHz for wireless broadband in the
future: either IMT, or WAS/RLAN or a shared framework between IMT and WAS/RLAN, possibly
depending on the portion of this frequency band, noting that an IMT identification does not exclude
other use of the band, for example a shared future use between IMT and WAS/RLAN or WAS/RLAN
alone.

RSPG recommends that the EU position should be to accept an IMT identification at WRC-23, while
not advocating for it or proactively supporting it, in all or portion of the band 6 425-7 125 MHz and only
if the following conditions are met:

o that the protection of incumbent services and applications in the band 6 425-7 125 MHz is
ensured through relevant RR provisions

o that the negotiations under Agenda Item 10 relating to IMT candidate bands between 7 and 30
GHz are successful to preserve the EU interest (see section 4.9).

RSPG also considers that an IMT identification may, depending on the WRC-23 negotiation and under
the same conditions as outlined above, be limited to a portion of the band 6 425-7 125 MHz.

It is noted that the RSPG intends to include the issue of the future use (which could entail IMT,
WAS/RLAN or a shared framework between IMT and WAS/RLAN) of the band 6 425-7 125 MHz into
the RSPG Work Programme, taking into account -among others- the outcome of CEPT studies for this
band.




