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1	Introduction 
This TP contribution contains text for each of the methods within section 6 of TR 38.844.  
2 Discussion
The specific changes include:
· 6.4 Addition of Generic solutions guidance for the methods
· 6.6 Addition of Legacy UE impact for the methods
· 6.7 Addition of RAN4 standard impact identification for the methods

3	Text Proposal
<<START OF CHANGES>>
6.4	Generic solutions guidance
6.4.x	Larger Channel BW than licensed BW 	Comment by Lehne, Mark A [2]: @ZTE, I think the moderator will need to update the section numbers in the full document
Editor’s note: If needed, any aspects deemed not generic solution of this method can be added
Does not require new channel filters for UE to be designed and tested.	Comment by Angelow, Iwajlo (Nokia - US/Naperville): The assumption in section 6.4.x that the BW is adaptable between the regular CBWs is not confirmed yet. Apple's performance measurements suggest that the ACP close to the next larger CBW is sufficient but close to the next smaller CBW very bad. Further investigation of the performance at irregular BWs close to the next smaller BW is needed before considering the next wider method as a viable option for these cases. Indicating it is working with 1PRB resolution would need a proof in the future meetings and should not be included at this point in time.	Comment by Lehne, Mark A: Ok, will remove for now

6.4.1	Overlapping UE CBW from Network Perspective
This approach can be also be applied to all irregular channel bandwidths with only consideration of different spectral utilization considerations. However the single CORESET#0 and SSB is only applicable for bandwidths greater than 10 MHz.  For all irregular channel bandwidths two SSBs can be used (in irregular channel bandwidths  < 10 MHz SSB can be TDM).  .  
.Does not require new channel filters for UE to be designed and tested.

6.4.2	Combined UE CBW (one cell)
-	Given the availability of a new UE with the required architecture, Generic and a future proof solution, the channel bandwidth can be tailored with the resolution of 1PRB.  Able to support any irregular channel bandwidth even to the band edge.	Comment by Lehne, Mark A [2]: In our view, “generic” has nothing to do with performance metrics but is about flexibility.  MediaTek has a different view and Nokia a third view.  We should remove discussion of “generic” from all four sections since we can’t agree on what “generic” means.
-	Ensured co-existence with very limited specification impact since both the “main RF carrier” and the “additional RF carrier” and the separate signal processing paths before the equalization would conform to existing 3GPP requirements
-	Does not require new channel filters for UE and gNB to be designed and tested


6.4.3		Combined UE CBW (two cell)
Editor’s note: If needed, any aspects deemed not generic solution of this method can be added


6.5	RAN1 and RAN2 impact
6.5.1	Larger Channel BW than licensed BW

6.5.2	Overlapping UE CBW from Network Perspective

6.5.3		Combined UE CBW (one cell)

6.5.4	Combined UE CBW (two cells)
CSI-RS measurement and reporting for the component carriers are specified in TS 38.213 and to be performed independently per-carrier, similarly for PDCCH.  It is up to the gNB scheduler to avoid collisions of different transmissions for the overlapping part with overlapping CA cross-carrier scheduling.  
UE capability signalling does not provide any possibility for UE to indicate support of overlapped CA.  New signalling would be required in order for this approach to become feasible.
Editor’s note: An indication of the time required to setup two CSI-RS measurements would be added later
6.6	Legacy UE impact
6.6.1		Larger Channel BW than licensed BW
.	Comment by Angelow, Iwajlo (Nokia - US/Naperville): Similar comment as above, signalling aspects and other open issues (resource grid extension, channel raster, etc.) are still not solved so too early to include such text. 	Comment by Lehne, Mark A: Will remove for now
6.6.2	Overlapping UE CBW from Network Perspective
This approach works with all the legacy UEs and thus an operator can use this solution with the whole ecosystem of available devices. 
Overlapping channels from the network perspective works with all the legacy UEs. As presented in previous sub-clauses, from an individual UE perspective, this is just a standard Rel-15 channel and no special UE side enhancements are needed. Thus an operator can use this solution with the whole ecosystem of available devices.

6.6.3	Combined UE CBW (one cell)
-	No impact to legacy UEs. UEs which support this solution would be reconfigured in RRC_CONNECTED, there is no change to UE behaviour in IDLE mode which could create potential issue with legacy UE compatibility

This option is for UEs that have no support for using an irregular bandwidth. Such a UE will apply the next smaller bandwidth referring to the channel filtering. It will never receive more than the PRBs defined for the next smaller bandwidth and it follows the conventional way of aligning the center frequency of the channel in both DL and UL. These UEs will camp on the same frequency part of the channel since the SIB1 only has one allocation. In CONNECTED mode, the network can configure UE with the UE specific ServingCellConfig IE which configures the point A reference that may shift the UE to operate either at the lower side or the upper side of the irregular bandwidth. In most of the configurations with an irregular BW below 10 MHz, legacy UEs can only use one side of the irregular BW unless – as in the case of overlapping CBWs from network perspective – a second, time-staggered SSB is spent.
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Figure 6.6.3-1: Legacy UE may be configured for either of the two carriers

6.6.4	Overlapping CA (two cells)
This approach works with legacy UEs in single carrier operation. It is unclear whether legacy UEs would support a CA configuration or UE behavior is undefined with overlapping channel bandwidths as this has not been discussed in RAN2 when designing current UE capabilities and therefore do not consider any frequency overlap in the CA case.  Current channel spacing in RAN4 does not assume overlapping carriers so RAN4 specs do not support overlapping CA.


6.7	RAN4 standard impact identification
6.7.1		Larger Channel BW than licensed BW

6.7.2	Combined UE CBW (one cell)
Overall impact limited since both the “main RF carrier” and the “additional RF carrier” would conform to existing 3GPP requirements, to guarantee co-existence	Comment by Lehne, Mark A: @Nokia, Removed comment about RAN4 spec impact being potentially unclear due to split RF path required for this method
6.7.3	Overlapping CA (two cells)
The CA framework defines the transmitter emission and receiver blocking at the edge of carriers. Limited impacted is expected to enable coexistence with neighbouring channels for this scenario. Overlapping CA channel spacing need to be updated to consider channel raster, minimum guard band and RB alignment.
For 15 KHz SCS and 100 KHz channel raster,

For NR operating bands with 15 kHz channel raster,

with
	
Where BW is the bandwidth not aligned with the existing NR channel bandwidths, BWchannel(1) and BWchanel(2) are channel bandwidths of the overlapping carriers respectively.
For overlapping CA approach, the only difference compared to normal CA is that overlapping CA can further adjust the channel spacing to fit the irregular spectrum. Hence gNB supporting the corresponding normal CA could also meet the existing unwanted emission and ACS requirement when operating in overlapping CA case and no need to redo Base Station conformance testing. 
6.7.4	Overlapping UE CBWs from Network Perspective
The required guard band is based on the next smaller channel bandwidth for the legacy UE. Hence BS can use the same implementation as overlapping CA, i.e. to use two existing BS filters (other implementations are not excluded). If manufacturer declares to use two existing filter implementation, and gNB supports the corresponding normal CA, the gNB could also meet the existing unwanted emission and ACS requirement and hence no need to redo conformance testing.

<<END OF CHANGES>>

4	References
TR 38.844, Study on Efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths.
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