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1	Introduction 
Dynamic spectrum sharing is an important feature that allows for sharing existing spectrum between the LTE and NR carriers, thus enabling smoother transition from LTE and faster adoption of NR. After the RAN#86 meeting, a new WI was agreed [1] aiming to analyse and introduce, if needed, changes to support dynamic spectrum sharing in band 48/n48 frequency range, which is also known as the CBRS band. The latest version of the WI can be found in [2], which was revised during RAN#88 meeting to reflect the CBRS Alliance decision to add 15kHz SCS as one of the mandatory deployment options. 
After the RAN4#96 meeting, the overall completion level of this WI is estimated to be around 95% [3], whereupon the only remaining aspect is whether a UE needs to know that the centre frequency is shifted by -/+100kHz required for the LTE/NR sub-carrier grid alignment. 
In this discussion paper we elaborate further on the current completion level of this WI and suggest extending it till December 2020 to finalise the signalling discussion.  
2	DSS for band 48/n48 frequency range  
Referring to the latest version of the DSS for band 48/n48 frequency range WI [2], there are the following objectives:
-	Channel raster: Confirm that NR channel raster can be aligned with LTE centre frequencies [RAN4]; 
-	UL shift: Specify UL 7.5kHz sub-carrier shift for 15kHz SCS. Investigate whether the 7.5kHz sub-carrier shift has any impact on the needed guard between LTE and 30kHz SCS NR. Specify the shift only if there is a clear benefit [RAN4];
-	Sync raster: Check mechanisms to avoid overlapping transmissions between NR SSB and LTE CRS. Apply changes to ensure non overlap of NR SSB and LTE CRS if determined that solutions with existing specifications are insufficient [RAN4].

Referring to the sync raster discussion, no consensus was reached during the RAN4#96 meeting on whether e.g. the sync pattern B can be added into band n48 definition to mitigate the negative impact of colliding NR SSB and 4-port LTE CRS transmission. The majority of companies preferred not to introduce this change at least to band n48. And even though some companies could accept sync pattern related modifications if a new band is introduced, there were concerns on whether adding a new band is a right way forward. Based on the current status, the moderator suggestion was not to pursue this discussion and remove it from the scope of the WI. 
Observation 1:	Since there was no progress on the sync pattern related discussion, it is suggested not to pursue this topic in the scope of this WI.

As for the UL shift, it was concluded to introduce this functionality into band n48 following the CBRS Alliance agreement to add 15kHz SCS as one of the mandatory deployment options. Following the outcome of similar discussions for band n38 and n40, the UL shift is enabled only for 15kHz SCS and is not supported for 30kHz SCS.
Observation 2:	UL 7.5kHz channel shift discussion is concluded for band n48 enabling this functionality only for 15kHz SCS (which is aligned with the same decision for NR TDD bands n38 and n40).

As for the DL channel raster alignment, RAN4 conclusion was that it is possible to shift, if needed, the centre frequency by -/+100kHz to align LTE and NR sub-carriers when SAS allocates the channel which is not on the common 300kHz raster point. RAN4 also concluded that there is no specification impact for DL transmission, i.e. it is up to the base station how to ensure emission requirements when the centre frequency is shifted by -/+100kHz. As for the UL transmission, RAN4 did not conclude on the final solution, whereupon the following options were expressed:  
a)	No signalling. The main assumption behind this approach is that the network will ensure UE emission requirements by e.g. blanking edge RBs;
b)	NW-to-UE signalling. The main rationale behind this proposal is that there is no standard UE PA model, and thus blanking RBs still may result in failed emission requirements when the centre frequency is shifted. Thus, a UE should ideally know whether guard bands are smaller or not.
[bookmark: _GoBack]c)	UE capability signalling. At least one company indicated that we might need UE capability to inform the network whether a UE can handle shrunk guard bands or not.     
It should be also noted that option b) and c) do not contradict and can mutually complement each other. As an example, if the network applies the centre frequency shift, but the UE does not support smaller guard bands, then the network will have to apply other techniques to that UE.   
Observation 3:	The only remaining aspect of the DL channel raster discussion is signalling.
Based on the presented considerations, our view is that RAN WG4 has completed all the major technical discussions needed for the dynamic spectrum sharing in band 48/n48 frequency range. As the only remaining issue is whether we need signalling when the centre frequency shifted, we ask TSG RAN to extend the target completion date till December 2020 to finalise the signalling discussion.

[bookmark: _Toc43733635][bookmark: _Toc43742213][bookmark: _Toc50389003][bookmark: _Toc50389729]Proposal:	Keep the WI in Rel-16 scope and extend the target completion date focusing only on remaining signalling aspects. 

3	Conclusions
In this discussion paper we have provided our view on the current completion level of LTE/NR spectrum sharing in band 48/n48 frequency range WI. Since the only remaining aspect is signalling, and whether it is needed at all, we suggest extending the WI with a focus on remaining signalling issues. 
Proposal:	Keep the WI in Rel-16 scope and extend the target completion date focusing only on remaining signalling aspects.
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