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Introduction:
RAN#76 endorsed the proposal in RP-171128 for handling of 3GPP-based access to unlicensed spectrum:
· From Rel-15 onwards, standard impact specific to 3GPP-based access to unlicensed spectrum will be specified in a different set of specifications.
· No use of unlicensed spectrum will be assumed in the IMT-2020 self-evaluations from 3GPP, and the corresponding specifications will not be submitted to ITU-R as part of the IMT-2020 submission.
This paper discusses the details of the practical handling of RAN1 and RAN4 specifications for unlicensed spectrum, with the goal to achieve a simple solution targeting only the essential aspects of channel access mechanisms (e.g. LBT).
Handling of RAN1 specifications
LTE-based LAA has impact across several RAN1 specifications, and is tightly related to the use of frame structure 3. The channel access mechanism specified in section 15 of TS36.213 is exclusively relevant to band 46. It would thus be straightforward to move this essential part of the use of unlicensed spectrum to a new RAN1 specification focusing on channel access mechanisms for unlicensed spectrum (covering Rel-13/14/15), while other impacts which are affecting more commonly shared functions with licensed spectrum would remain in legacy RAN1 specifications and refer as appropriate to the new TS. It is not proposed to move the definition of frame structure 3 to the new TS.
Considering that 3GPP-based access to unlicensed spectrum will soon be under study for NR with possible specification in Rel-16, it may be useful to consider the forward compatibility of the new specification and its applicability to NR from Rel-16. Therefore a TS in 37 series may be appropriate. Candidate names for the new RAN1 TS could be “channel access mechanisms for unlicensed spectrum” or “channel access mechanisms for shared spectrum” or “channel access mechanisms for unlicensed and shared spectrum”.
Proposal 1: create a new RAN1-led technical specification to specify channel access mechanisms for unlicensed and shared spectrum, taking the Rel-13/14/15 contents of section 15 of 36.213. Consider the 37 spec series.
Handling of RAN4 specifications
LTE-based LAA also has impacts across RAN4 specifications. From the aspect of the relation with LBT mechanism, all the requirements can be categorized into three types:
· Type 1: Requirements tightly related to LBT mechanism, including channel access procedure, demodulation performance, RRM requirements, which verify the particular UE implementation or behavior under LBT mechanism.
· Type 2: Requirements defined based on reference channel with LBT model but not tightly related to LBT mechanism, like the reference sensitivity and other receiver RF requirements, which mainly verify receiver RF channel performance.
· Type 3: Requirements for Band 46 but not tightly related to LBT mechanism, including UE transmitter requirements for eLAA and BS transmitter requirements for LAA, which verify whether UE can meet the regulatory requirements for the unwanted signal emission or have good signal quality. Those requirements would be kept unchanged, if a new licensed band was specified in the same spectrum range.
There would be two alternative ways to separate the unlicensed RAN4 specifications. One is to move both Type 1 and Type 2 requirements to new specifications. The other is to move only Type 1 to new specifications. In our view, the latter is more preferable since it is easy and has less impact on the existing specifications. Besides, some of Type 1 requirements are specific for Band 46. So we also need the unlicensed band definition in the new specifications.
Based on the above analysis, the following requirements can be moved to the new RAN4 specifications dedicated to unlicensed spectrum:
· Unlicensed band definition including the frequency range, channel bandwidth and channel arrangement specified in Section 5 of 36.101 and 36.104.
· Channel access procedure for eLAA UE in Section 13 of 36.101.
· Channel access procedure for LAA BS in Section 9 of 36.104 and corresponding conformance tests in 36.141.
· All the RRM requirements defined for Frame structure 3 in 36.133, including SCell activation/deactivation delay, interruptions, timing, discovery signal based measurement delay and measurement accuracy.
· UE demodulation performance and CSI reporting requirements specified for LAA (or Frame structure type 3) in Section 8 and 9 of 36.101.
· BS demodulation performance requirements for eLAA specified in Section 8 of 36.104 and the corresponding conformance tests specified in 36.141.
Proposal 2: create new RAN4 specifications for including the unlicensed band definition, i.e. band 46, and all the requirements related to LBT mechanism for both BS and UE, including channel access procedures, RRM for frame structure 3, and demodulation tests for LAA/eLAA. Consider the 37 spec series.
Conclusion
This paper discusses practical handling of the principle to separate aspects exclusively specific to the use of unlicensed spectrum from RAN1 and RAN4 specifications. The proposed principle is to create new RAN1-led TS and RAN4-led TS to specify channel access mechanisms for unlicensed or shared spectrum, the related requirements and the associated unlicensed or shared bands definition, starting in Rel-15. 
Proposal 1: create a new RAN1-led technical specification to specify channel access mechanisms for unlicensed and shared spectrum, taking the Rel-13/14/15 contents of section 15 of 36.213. Consider the 37 spec series.
Proposal 2: create new RAN4 specifications for including the unlicensed band definition, i.e. band 46, and all the requirements related to LBT mechanism for both BS and UE, including channel access procedures, RRM for frame structure 3, and demodulation tests for LAA/eLAA. Consider the 37 spec series.
It is proposed that RAN makes a final decision at RAN#78 in December 2017 and updates the relevant LTE Rel-15 WIs with the new and impacted technical specifications. The relevant LTE WIs are “Enhancements to LTE operation in unlicensed spectrum” and “LAA/eLAA for the CBRS 3.5GHz band in the United States”.

3GPP TSG RAN Meeting #77


 


RP


-


171776


 


Sapporo, Japan, 11 


–


 


14 September 2017


 


 


 


Agenda item:


 


10.6.8


 


Source:


 


Huawei, HiSilicon


 


Title:


 


Details of specification handling of 3GPP


-


based access to 


unlicensed spectrum


 


Document for:


 


Discussion


 


Introduction:


 


RAN#76 endorsed the 


proposal in 


RP


-


171128


 


for handling of 3GPP


-


based access to unlicensed spectrum:


 


l


 


From Rel


-


15 onwards, standard impact specific to 3GPP


-


based access to unlicensed spectrum will be specified 


in a different set of specifications


.


 


l


 


No use of 


unlicensed spectrum will be assumed in the IMT


-


2020 self


-


evaluations from 3GPP, and the 


corresponding specifications will not be submitted to ITU


-


R as part of the IMT


-


2020 submissio


n.


 


This paper discusses the details of the practical handling of RAN1 and R


AN4 specifications for unlicensed spectrum, 


with the goal to achieve a simple solution targeting only the essential aspects of channel access mechanisms (e.g. LBT).


 


Handling of RAN1 specifications


 


LTE


-


based 


LAA has impact across several RAN1 specifications


, and is tightly related to the 


use of frame structure 3. 


T


he channel access mechanism specified in section 15


 


of TS36.213


 


is exclusively relevant to band 46


. It would 


thus 


be 


straightforward to move this essential part of the use of unlicensed spectrum 


to a new RAN1 specification focusing on 


channel access mech


anisms for unlicensed spectrum


 


(covering Rel


-


13/14/15)


, while other impacts which are affecting 


more commonly shared functions with licensed spectrum would remain in legacy RAN1 specifications


 


and 


refer as 


appropriate to the new TS


. It is not proposed to move the definition of frame structure 3 to the new 


TS


.


 


Considering that 3GPP


-


based access to unlicensed spectrum 


will soon be under study for NR with possible specification 


in Rel


-


16, it may be 


useful to consider the forward compatibility of the new specification and its applicability to NR 


from Rel


-


16. Therefore a TS in 37 series may be appropriate. Candidate names for the new RAN1 TS could be “channel 


access mechanisms for unlicensed spectrum” 


or “channel access mechanisms for shared spectrum”


 


or “channel access 


mechanisms for unlicensed and shared spectrum”.


 


Proposal 1: 


c


reat


e


 


a new RAN1


-


led technical specification to specify channel access mechanisms for unlicensed 


and


 


shared spectrum


, taking 


the Rel


-


13/14/


15 contents of section 15


 


of 36.213


.


 


Consider the 37 spec series.


 


Handling of RAN4 specifications


 


LTE


-


based LAA also has impacts across 


RAN4 specifications


. From the aspect of


 


th


e relation with


 


LBT mechanism, all 


the requirements can be cat


egorized into three types:


 


l


 


Type 1: Requirements tightly related to LBT mechanis


m, 


including channel access procedure, demodulation 


performance, R


RM requirements, which verify the particular UE implementation or behavior under LBT 


mechanism


.


 


l


 


Type 2: Requirements defined based on 


reference channel with 


LBT model but not t


ightly related to LBT 


mechanism, like the reference sensitivity and other receiver RF requirements, which mainly verify receiver RF 


channel performance.


 


l


 


Type 3: Requirements fo


r Band 46 but not tightly related to LBT mechanism, including 


UE transmitter 


requirements for eLAA and BS transmitter requirements for LAA


, which verify whether UE can meet the 




3GPP TSG RAN Meeting #77   RP - 171776   Sapporo, Japan, 11  –   14 September 2017       Agenda item:   10.6.8   Source:   Huawei, HiSilicon   Title:   Details of specification handling of 3GPP - based access to  unlicensed spectrum   Document for:   Discussion   Introduction:   RAN#76 endorsed the  proposal in  RP - 171128   for handling of 3GPP - based access to unlicensed spectrum:      From Rel - 15 onwards, standard impact specific to 3GPP - based access to unlicensed spectrum will be specified  in a different set of specifications .      No use of  unlicensed spectrum will be assumed in the IMT - 2020 self - evaluations from 3GPP, and the  corresponding specifications will not be submitted to ITU - R as part of the IMT - 2020 submissio n.   This paper discusses the details of the practical handling of RAN1 and R AN4 specifications for unlicensed spectrum,  with the goal to achieve a simple solution targeting only the essential aspects of channel access mechanisms (e.g. LBT).   Handling of RAN1 specifications   LTE - based  LAA has impact across several RAN1 specifications , and is tightly related to the  use of frame structure 3.  T he channel access mechanism specified in section 15   of TS36.213   is exclusively relevant to band 46 . It would  thus  be  straightforward to move this essential part of the use of unlicensed spectrum  to a new RAN1 specification focusing on  channel access mech anisms for unlicensed spectrum   (covering Rel - 13/14/15) , while other impacts which are affecting  more commonly shared functions with licensed spectrum would remain in legacy RAN1 specifications   and  refer as  appropriate to the new TS . It is not proposed to move the definition of frame structure 3 to the new  TS .   Considering that 3GPP - based access to unlicensed spectrum  will soon be under study for NR with possible specification  in Rel - 16, it may be  useful to consider the forward compatibility of the new specification and its applicability to NR  from Rel - 16. Therefore a TS in 37 series may be appropriate. Candidate names for the new RAN1 TS could be “channel  access mechanisms for unlicensed spectrum”  or “channel access mechanisms for shared spectrum”   or “channel access  mechanisms for unlicensed and shared spectrum”.   Proposal 1:  c reat e   a new RAN1 - led technical specification to specify channel access mechanisms for unlicensed  and   shared spectrum , taking  the Rel - 13/14/ 15 contents of section 15   of 36.213 .   Consider the 37 spec series.   Handling of RAN4 specifications   LTE - based LAA also has impacts across  RAN4 specifications . From the aspect of   th e relation with   LBT mechanism, all  the requirements can be cat egorized into three types:      Type 1: Requirements tightly related to LBT mechanis m,  including channel access procedure, demodulation  performance, R RM requirements, which verify the particular UE implementation or behavior under LBT  mechanism .      Type 2: Requirements defined based on  reference channel with  LBT model but not t ightly related to LBT  mechanism, like the reference sensitivity and other receiver RF requirements, which mainly verify receiver RF  channel performance.      Type 3: Requirements fo r Band 46 but not tightly related to LBT mechanism, including  UE transmitter  requirements for eLAA and BS transmitter requirements for LAA , which verify whether UE can meet the 

