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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	YES



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.4	RAN4
2.4.1	Agreements and progress	
RAN4#94e (February - March 2020, Electronic meeting)
-	The following contributions were submitted to RAN#94e meeting [1-9];

-	Based on opinions expressed by companies, the following options were captured in the 1st discussion round summary document [10] for each of the technical aspect:
a)	Channel raster:
Option 1: Keep existing 300kHz channel raster (no changes to the specifications);
Option 2: Add 100kHz channel raster (changes to the specification).
b)	UL shift:
Option 1: A UE does not support UL 7.5kHz shift on band n48 (no changes to the specifications);
Option 2: A UE supports UL 7.5kHz shift on band n48;
c)	Sync pattern:
Option 1: Keep existing pattern C (no changes to the specifications);
Option 2: Keep existing pattern C and adopt LTE MBSFN (changes to the specification);
Option 3: Adopt pattern B (changes to the specifications);

-	Based on further input from companies provides during the 2nd discussion round [11-12], the following pros and cons were captured for each technical aspect:
a)	Channel raster:
-	If 300kHz raster is kept (Option 1): spectrum allocation is done by SAS and is not controlled by operator; there is no guarantee that allocated spectrum will be on 300kHz raster; implementation specific workarounds are not clear and might result in performance degradation;
-	If 100kHz raster is added (Option 2): changing existing channel raster design; changing GSCN entries.
b)	UL shift:
-	The majority of companies preferred not to mandate UL shift for band n48;
c)	Sync pattern:
-	For option1: The major concern is that 4-port LTE transmission will be possible only in non-DSS deployments, but it shall be deactivated if DSS is enabled, which is not preferred by operators who plan to deploy 4-port LTE in band n48;
-	For option2: The main concern is that it will impact CBRS specs and other 3GPP WGs;
-	For option3: The main concern is that adoption of sync pattern B will conflict with band n77 design (and thus further impacting power consumption and cell search time).

RAN4#94bis-e (April 2020, Electronic meeting)
-	The following contributions were submitted to RAN#94e meeting [13-23];
-	Based on opinions expressed by companies, the following options were captured in the email discussion summary document [22] for each of the technical aspect:
a)	Channel raster:
-	Option 1: Keep existing SCS based raster (i.e. no changes to the specifications);
-	Option 2: Add 100kHz channel raster;
-	Option 3: Option 1, but if the allocated spectrum is not on the 300kHz raster, then shift the channel center frequency (+/- 100kHz) to the closest 300kHz raster.
b)	UL shift:
-	Option 1: A UE does not support UL 7.5kHz shift on band n48 (no changes to the specifications);
-	Option 2: A UE supports UL 7.5kHz shift on band n48;
-	Option 3: A UE supports UL 7.5kHz shift on band n48 only for 15kHz SCS;
c)	Sync pattern:
-	Option 1: Keep existing pattern C (no changes to the specifications);
-	Option 2: Adopt pattern B;

-	After the 2nd round of the email discussion, the following concerns were captured for each of the technical aspects with suggested way forward for further discussions:
a)	Channel raster:
-	Option 1: SCS-based raster is kept:
-	Spectrum allocation is done by SAS and is not controlled by operator;
-	There is no guarantee that allocated spectrum will be on the 300kHz raster;
-	Implementation specific workarounds are not clear and might result in performance degradation;
-	Proponents of keeping the SCS-based raster are encouraged to provide more input to the analysis of how DSS will work in this case; 
-	If any solution requiring specification change is not acceptable, then there should be a contribution showing how concerns from the CBRS operators can be addressed
Option 2: 100kHz raster is added: 
-	Adding 100kHz channel raster is the fundamental specification change impacting also other WGs;
-	Adding more GSCN entries might impact cell search time;
-	Specification impact analysis for adding 100kHz raster is captured Appendix A.2 of [22]; 
-	Further input is welcome to make a decision at the next meeting whether this option can be pursued or not.
Option 3: SCS-based raster is kept, but the channel centre frequency is shifted -/+100kHz:
-	RB blanking cannot be used because CORESET requires 24RBs;
-	If RB blanking is not performed, then the minimum guard band requirements are not met potentially leading to violation of the OOB emission requirements;
-	This may require MPR to meet the FCC spectrum emission mask inside a 10-MHz PAL channel;
-	Some simulations/measurements are ideally needed to check whether shifting the centre frequency -/+100kHz still can meet RAN4 requirements; 
-	Appendix A.3 of [22] captures additional technical information.
b)	UL shift:
-	Option 1: A UE is not mandated not support UL 7.5kHz shift
-	The main concern from companies, especially operators, is that without mandating UL shift functionality the DSS feature cannot be used; 
-	As a related issue identified during the discussion, several companies expressed the view that even if UL shift is not mandated, it still can be implemented by a UE, but there was no consensus on the resulting UE and system behaviour. Thus, it is suggested to clarify this aspect for the next meeting;
-	Several companies expressed the view that even if UL shift is not mandated, it still can be implemented by a UE;  
Option 2: A UE is mandated to support UL 7.5kHz shift for both 15 and 30kHz SCS
-	At least for 30kHz SCS, the main concern from a number of companies is that UL shift is not needed/necessary because the inter-numerology guard band is still needed; 
-	Most of the companies expressed the view that UL shift should not be mandated for 30kHz SCS, and it is suggested to down-select this option.
Option 3: A UE is mandated to support UL 7.5kHz shift only for 15kHz SCS
-	The main concern for this option is that it is not the major deployment option defined by the CBRS alliance, and thus mandating UL shift for 15kHz SCS is a corner case deployment scenario; 
-	Two CBRS operators and OEM vendor are still interested in UL shift for 15kHz SCS. It is suggested to study technical aspects of whether UL shift can be mandated only for 15kHz SCS; 
-	Since several companies expressed the view that this option is not in the scope of WI, the final decision should be made based on the agreement whether it is in the scope of the WI or not.
c)	Sync pattern:
-	Option 1: Keep existing sync pattern C
-	The major concern is that 4-port LTE transmission will be possible only in non-DSS deployments;
-	4-port LTE transmission shall be deactivated when DSS is enabled, which is not preferred by operators who plan to deploy 4-port LTE in band n48;
-	It is not clear whether implementation specific workaround exist and how efficient they are;
-	Accounting for the feedback from operators, companies who prefer not to make any changes, are encouraged to provide further technical overview of how 4-port LTE transmission can work with DSS. 
-	Option 2: Adopt sync pattern B
-	Several concerns have been identified: double complexity, cell search time, power consumption, potential incompatible issue for legacy UE on band n77/78, impact to search time for C-band / band n77 (proposed to be adopted in the US), non-backward compatible issues;
-	Several companies provided further feedback addressing potential concerns associated with addition of sync pattern B;
-	It is suggested to consolidate technical input from all the companies to conclude whether addition of sync pattern B still can be considered

RAN4#95-e (May 2020, Electronic meeting)
-	The following contributions were submitted to RAN#95e meeting [24-32];
-	Based on opinions expressed by companies, the following options were captured in the email discussion summary document [32] for each technical aspect:
a)	Channel raster:
-	Option 1: Keep existing SCS based raster (i.e. no changes to the specifications);
-	Option 2: void (previously, addition of 100kHz channel raster);
-	Option 3: Keep existing SCS based raster, but if the allocated spectrum is not on the 300kHz raster, then the channel center frequency can be shifted by +/- 100kHz to the closest 300kHz raster.
b)	UL shift:
-	Option 1: UE support for UL 7.5kHz shift is not mandatory on band n48;
-	Option 2: void (previously, UE support for UL 7.5kHz shift is mandatory on band n48 for both 15 and 30kHz SCS);
-	Option 3: UE support for UL 7.5kHz shift is mandatory only for 15kHz SCS on band n48;
c)	Sync pattern:
-	Option 1: Keep existing pattern C (no changes to the specifications);
-	Option 2: Adopt pattern B in addition to pattern C;
-	Option 3: Adopt pattern B with a new band (we can follow the practice of what RAN4 did in DSS for band 41);

-	Agreements from the GTW session (29th May 2020)
a)	Issue 1-1 Channel raster:
-	Option1 and option 3 will be further considered.
-	Alt. 1: 
-	Network indicates NS_27 or NS_01 in the cell and the network may or may not blank the edge UL RBs; 
-	UE follows scheduling in UL transmission;
-	FFS on whether UE requirements would be met;
-	FFS DL needs RB blanking or not.
-	Alt. 2: 
-	There could be no specification impact due to the UE MPR implementation margin; 
-	However, the UE needs to be informed when to apply this additional backoff.
b)	Issue 1-3 Sync pattern:
To further explore option 1 and option 3:
-	Option 1: Keep existing pattern C (no changes to the specifications);
-	Option 2: Adopt pattern B in addition to pattern C;
-	Option 3: Adopt pattern B with a new band (we can follow the practice of what RAN4 did in DSS for band 41);

-	Recommendations for the next meeting as captured in the email discussion summary document:
a)	Channel raster:
-	Option 3 DL: analyse further whether the specification impact to TS 38.104 is needed. 
- 	Option 3 UL: there are two main alternatives: 
-	Alt 1: use RB blanking at the gNB UL scheduling;
-	Alt 2: use power back-off at the UE side.
b)	UL shift:
-	If enabling UL shift on band n48 is not feasible for certain reasons (e.g. NBC), then it is suggested to consider introduction of a new band (conclusion for the 1st round of the email discussion).
c)	Sync pattern:
-	Option 2, adding sync pattern B to band n48, might have the NBC issue and was not preferred by some companies;
- 	It is suggested to check further whether Option 3, adding a new band supporting sync pattern B, have critical issues with the ecosystem fragmentation;

RAN4#96e (August 2020, Electronic meeting)
-	The following contributions were submitted to RAN#96e meeting [33-37];
-	Based on opinions expressed by companies, the following options were captured in the email summary document [38] and discussed during the meeting:
a)	Channel raster:
-	Option 1: Keep existing SCS based raster (i.e. no changes to the specifications);
-	Option 2: void (previously, addition of 100kHz channel raster);
-	Option 3: Keep existing SCS based raster, but if the allocated spectrum is not on the 300kHz raster, then the channel center frequency can be shifted by +/- 100kHz to the closest NR ARFCN raster point: a) transparent to the UE; b) signalled to the UE.
b)	UL shift:
-	UL 7.5kHz shift for 15 kHz SCS is mandatory;
-	UL 7.5kHz shift is for 30kHz is: a) mandatory; b) optional; c) not supported at all;
-	Clarification of the UE behavior when UL shift is optionally supported by UE.
c)	Sync pattern:
-	Option 1: Keep existing pattern C (no changes to the specifications);
-	Option 2: Adopt pattern B (in addition to pattern C);
-	Option 3: Adopt pattern B (in addition to pattern C) with introduction of a new band.

-	As the outcome of the GTW session and further email discussions, the following conclusions and decision were made:
a)	Channel raster:
-	It was concluded that shifting the center frequency by -/+100kHz is a valid technical solution;
-	It was concluded that no specification impact is anticipated for DL transmission when the center frequency is shifted by -/+100kHz;
-	There was no conclusion on whether UE needs to know that center frequency is shifted or not. 
b)	UL shift:
-	It was concluded that UL 7.5kHz shift for 15 kHz SCS is mandatory;
-	It was concluded that UL 7.5kHz shift for 30kHz SCS is not supported;
-	The corresponding CRs introducing UL shift for band n48 are agreed [39-40];
-	The LS to RAN2 is agreed asking for further clarification on the UE behavior when UL shift is not supported [41];
c)	Sync pattern:
-	No conclusion was reached as the opinions varied a lot;
-	The moderator company recommendation was to treat this issue as a separate problem because it concerns not only band n48 but also other NR TDD bands where DSS will be used.


RAN4#97e (November 2020, Electronic meeting)
-	The following contributions were submitted to RAN#96e meeting [42-48];
-	Based on the opinions expressed by companies, the following options were captured in the summary document [49]:
-	Option 1: Use RB blanking for edge RBs when the centre frequency is shifted;
-	Option 2: Add MPR/A-MPR for the 5 and 10MHz channel bandwidths:
-	Option 2a: Introduce only NW-to-UE signalling (e.g. a new NS value), which will indicate that the centre frequency is shifted and thus increased MPR/A-MPR is allowed;
-	Option 2b: Introduce both UE capability, which will indicate that a UE supports increased MPR/A-MPR, and NW-to-UE signalling, which will indicate that the centre frequency is shifted and thus increased MPR/A-MPR is allowed;
-	As the outcome of the 2nd round discussion [50] and the GTW session, the following conclusions were made:
-	Chair: it is agreed that there is no further change required to either 38.101-1 or 38.104.
-	Chair: It is agreed during the email discussion that for the dynamic spectrum sharing operation in band 48/n48 frequency range, what is supported in NR for both BS and UE can ensure UE emission requirements through appropriate configuration/scheduling


2.4.2	Remaining Open issues
No open issues for this WI.

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
N/A
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