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General
The following paper is a companion paper to, and closely follows, [1] (R1-1703026 “NR/LTE co-existence – Downlink”). The general conclusions of [1] are valid also for this paper. Especially: 
· The mechanisms enabling good LTE/NR co-existence should as much as possible not rely on that a UE accessing an NR carrier is aware of a co-existing LTE carrier. 
· NR/LTE co-existence should as much as possible rely on general forward-compatibility-related mechanisms rather than mechanisms specifically tied to the LTE/NR co-existence scenario
Uplink co-existence: 
Similar to the downlink, collision avoidance between NR and LTE in the uplink transmission direction can be divided into different types
· Avoiding collision between NR and LTE scheduled (PUSCH) transmissions
· Avoiding collision between NR PUSCH transmissions and LTE non-PUSCH transmissions
· Avoiding collision between NR non-PUSCH transmissions and LTE PUSCH transmissions
· Avoiding collision between NR and LTE non-PUSCH transmissions
Avoiding collision between NR and LTE PUSCH transmissions
Similar to the downlink, collision between NR and LTE PUSCH transmissions can straightforwardly be avoided by means of scheduling decisions within each technology.
Avoiding collision between NR PUSCH transmissions and LTE non-PUSCH transmissions
LTE non-PUSCH transmissions include transmission of PUCCH, SRS, and scheduling requests.
PUCCH transmissions are well confined in the frequency domain and collision between NR PUSCH transmission and LTE PUCCH transmission can be avoided by means of NR slot-based scheduling.
Other non-PUCCH transmissions, like transmission of SRS, are confined to a single OFDM symbol and are spread out over a large number of resource blocks in the frequency domain. Similar to the downlink, collision with NR PUSCH transmission can then be avoided by the use of NR mini-slot transmission or, as an alternative, by configuring reserved resources within the NR carrier.
For completeness we repeat the proposals of [1] regarding mini-slot transmission and reserved resources which are equally valid in the uplink direction:
Proposal: Mini-slot transmissions can start at any OFDM symbol regardless of the frequency band
Proposal:	Reserved resources are configured by means of RRC signaling
Proposal:	 At least PUSCH transmissions are rate matched around reserved resources (assumes configuration by 	means of RRC signaling)
Proposal:	In the time-domain, granularity of reserved resources should be one OFDM symbol. 
Proposal:	Reserved resources are configured with a periodicity of at least 10 ms
Avoiding collision between NR non-PUSCH transmission and LTE PUSCH transmission
Similar to the downlink, confining NR some non-PUSCH transmissions in the frequency domain may be in conflict with the purpose of the transmission. Also, puncturing of LTE PUSCH transmissions to avoid collision with such NR transmissions are obviously not possible. To avoid collision, one may in such cases rather have to avoid scheduling of LTE PUSCH transmissions over the entire subframe.  
Avoiding collision between NR and LTE non-PUSCH transmissions
To enhance the possibility for good NR/LTE co-existence, NR non-PUSCH transmissions should have a high degree of flexibility and configurability making it possible to avoid LTE non-scheduled transmissions by means of configuration.
Proposals
Proposal: Mini-slot transmissions can start at any OFDM symbol regardless of the frequency band
Proposal:	Reserved resources are configured by means of RRC signaling
Proposal:	At least PUSCH transmissions are rate matched around reserved resources (assumes configuration by 	means of RRC signaling)
Proposal:	In the time-domain, granularity of reserved resources should be one OFDM symbol. 
Proposal:	Reserved resources are configured with a periodicity of at least 10 ms
References
[1]	R1-1703026, “NR/LTE co-existence –Downlink”, TSG-RAN WG1 #88

 


3GPP TSG


-


RAN WG1 #88


 


R1


-


1703027


 


Athens, Greece


, 


February


 


13 


–


 


17


, 2017


 


 


Source:


 


Ericsson


 


Title:


 


NR/LTE co


-


existence 


–


 


Up


link


 


Agenda Item:


 


8.1.8


 


Document for:


 


Discussion 


and Decision


 


 


 


1.


 


General


 


The following paper is a companion paper to, and closely follows, 


[1] (


R1


-


1703026 “


NR/


LTE co


-


existence 


–


 


Downlink”


)


. The general conclusions of [1] are valid also for this paper. 


Especially: 


 


-


 


The mechanisms enabling good LTE/NR co


-


existence should as much as possible not rely on that a UE 


accessing an NR carrier is aware of a co


-


existing LTE carrier. 


 


-


 


NR/LTE co


-


existence should as much as possible rely on general forward


-


compatibility


-


related 


m


echanisms rather than mechanisms specifically tied to the LTE/NR co


-


existence scenario


 


2.


 


Up


link co


-


existence: 


 


Similar to the downlink, collision avoidance between NR and LTE in the uplink transmission direction


 


can be 


divided into different types


 


-


 


Avoiding collision between 


NR and LTE 


scheduled 


(


PUSCH


)


 


transmissions


 


-


 


Avoi


ding collision between


 


NR 


PUSCH 


transmission


s


 


and LTE non


-


PUSCH transmission


s


 


-


 


Avoiding collision


 


between NR 


non


-


PUSCH 


transmission


s


 


and 


LTE 


PUSCH 


transmission


s


 


-


 


Avoiding collision bet


ween 


NR and LTE non


-


PUSCH


 


transmission


s


 


2.1.


 


Avoiding collision between 


NR and LTE 


PUSCH transmissions


 


Similar


 


to 


the 


downlink


,


 


c


ollision


 


between NR and LTE PUSCH


 


transmissions can straightforwardly be avoided 


by means 


of 


scheduling decisions


 


within each techno


logy


.


 


2.2.


 


Avoid


ing collision between 


NR 


PUSCH transmission


s


 


and 


LTE 


non


-


PUSCH 


transmission


s


 


LTE 


n


on


-


PUSCH transmissions include


 


transmission of


 


PUCCH, SRS, and scheduling requests.


 


PUCCH 


transmissions are 


well confined in the frequency domain and collis


ion bet


ween


 


NR PUSCH 


transmission


 


and LTE PUCCH transmission 


can be avoided by means of NR slot


-


based scheduling


.


 


Other non


-


PUCCH


 


transmissions, like transmission 


of SRS, are


 


confined to a single OFDM sy


mbol and are


 


spread out over a large number of


 


resource blocks in the frequency domain. 


Similar to the downlink,


 


c


ollis


ion 


with NR PUSCH transmission


 


can 


then 


be avoided by the use of 


NR 


mini


-


slot 


transmission or, 


as an 


alternative, 


by configuring 


reserved resources


 


within


 


the NR carrier


.


 


For complete


ness we repeat the proposals of [1]


 


regarding mini


-


slot transmission and reserved resources


 


which 


are equally valid in the uplink direction


:


 


Proposal:


 


Mini


-


slot transmissions can start at any OFDM symbol regardless of the frequency band


 


Proposal:


 


Reserved 


resources are configured by means of RRC signaling


 


Propo


s


al:


 


 


At least PU


SCH transmissions are rate matched around reserved resources (assumes configuration by 


 


means of RRC signaling)


 


Proposal:


 


In the time


-


domain, granularity of reserved resources should 


be one OFDM symbol. 


 


Proposal:


 


Reserved resources are configured with a periodicity of at least 10 ms


 


2.3.


 


Avoiding collision between NR non


-


PUSCH transmission and LTE PUSCH transmission


 


Similar to the downlink, 


confining NR 


some 


non


-


PUSCH transmissions in 


the 


fre


quency


 


domain may be in 


conflict


 


with the purpose of the 


transmission


.


 


Also, puncturing of LTE PUSCH transmissions 


to avoid 


co


l


li


sion 




  3GPP TSG - RAN WG1 #88   R1 - 1703027   Athens, Greece ,  February   13  –   17 , 2017     Source:   Ericsson   Title:   NR/LTE co - existence  –   Up link   Agenda Item:   8.1.8   Document for:   Discussion  and Decision       1.   General   The following paper is a companion paper to, and closely follows,  [1] ( R1 - 1703026 “ NR/ LTE co - existence  –   Downlink” ) . The general conclusions of [1] are valid also for this paper.  Especially:    -   The mechanisms enabling good LTE/NR co - existence should as much as possible not rely on that a UE  accessing an NR carrier is aware of a co - existing LTE carrier.    -   NR/LTE co - existence should as much as possible rely on general forward - compatibility - related  m echanisms rather than mechanisms specifically tied to the LTE/NR co - existence scenario   2.   Up link co - existence:    Similar to the downlink, collision avoidance between NR and LTE in the uplink transmission direction   can be  divided into different types   -   Avoiding collision between  NR and LTE  scheduled  ( PUSCH )   transmissions   -   Avoi ding collision between   NR  PUSCH  transmission s   and LTE non - PUSCH transmission s   -   Avoiding collision   between NR  non - PUSCH  transmission s   and  LTE  PUSCH  transmission s   -   Avoiding collision bet ween  NR and LTE non - PUSCH   transmission s   2.1.   Avoiding collision between  NR and LTE  PUSCH transmissions   Similar   to  the  downlink ,   c ollision   between NR and LTE PUSCH   transmissions can straightforwardly be avoided  by means  of  scheduling decisions   within each techno logy .   2.2.   Avoid ing collision between  NR  PUSCH transmission s   and  LTE  non - PUSCH  transmission s   LTE  n on - PUSCH transmissions include   transmission of   PUCCH, SRS, and scheduling requests.   PUCCH  transmissions are  well confined in the frequency domain and collis ion bet ween   NR PUSCH  transmission   and LTE PUCCH transmission  can be avoided by means of NR slot - based scheduling .   Other non - PUCCH   transmissions, like transmission  of SRS, are   confined to a single OFDM sy mbol and are   spread out over a large number of   resource blocks in the frequency domain.  Similar to the downlink,   c ollis ion  with NR PUSCH transmission   can  then  be avoided by the use of  NR  mini - slot  transmission or,  as an  alternative,  by configuring  reserved resources   within   the NR carrier .   For complete ness we repeat the proposals of [1]   regarding mini - slot transmission and reserved resources   which  are equally valid in the uplink direction :   Proposal:   Mini - slot transmissions can start at any OFDM symbol regardless of the frequency band   Proposal:   Reserved  resources are configured by means of RRC signaling   Propo s al:     At least PU SCH transmissions are rate matched around reserved resources (assumes configuration by    means of RRC signaling)   Proposal:   In the time - domain, granularity of reserved resources should  be one OFDM symbol.    Proposal:   Reserved resources are configured with a periodicity of at least 10 ms   2.3.   Avoiding collision between NR non - PUSCH transmission and LTE PUSCH transmission   Similar to the downlink,  confining NR  some  non - PUSCH transmissions in  the  fre quency   domain may be in  conflict   with the purpose of the  transmission .   Also, puncturing of LTE PUSCH transmissions  to avoid  co l li sion 

