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3GPP™ Work Item Description
Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 	New SI:  Study on issues restricting operation on particular NR bands and band combinations with legacy UEs
Acronym: 
Unique identifier: 	{A number to be provided by MCC at the plenary} 
NOTE:	For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.
	For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.
	If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.
	Please tick (X) the applicable box(es) in the table below:
	Either:
	This WID includes a Core part
	

	This WID includes a Performance part
	


	or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	



Potential target Release: Rel-18 
[bookmark: _Hlk24657802][bookmark: _Hlk24657936]Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan. 
NOTE: In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1	Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	

	Don't know
	
	
	
	
	



2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


NOTE:	Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, they are defined as work tasks. If you are in doubt, please contact MCC.

2.2	Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


NOTE:	RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one 	WID. Therefore the table above should just include the feature WI data (In case the feature covers Core and 	Perf. part, please list under Working Group the leading WG of the Core part).
2.3	Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	750067
	New Radio Access Technology
	Band n77, n28 and intra-band ENDC were introduced in Rel-15. Currently, some issues were identified in the field deployment. Some new mechanisms are needed to solve these issues, but have an impact on legacy devices.

	850066
	Addition of wider channel bandwidths in NR band n28
	Wider channel bandwidths 30/40MHz for band n28 were introduced in Rel-16. Some new mechanisms are needed to distinguish different duplexer implementation for band n28 and solve maximum channel bandwidth mismatch issue between BS and UE.

	
	
	


NOTE:	Also related or dependent WIs/SIs in other TSGs should be indicated.

Dependency on non-3GPP (draft) specification: 

3	Justification
Recently there are some signalling related issues identified and discussed in RAN4 and even discussed in RAN meetings. The common characteristic for these issues is that they may need RAN2 signalling enhancement or specification clarification, and these issues all have legacy implementation/deployment impact.

Parts of wide operating band with strict regulations
NR introduced wider bandwidth, such as n77 with 3300MHz~4200MHz. In the US and Canada, only parts of n77 has regulations. And operators are restricted to utilize those parts of n77 with regulatory certification. The solution for the problem in the US/Canada resulted in new capability signalling and new NS value. There may be similar issues in other countries when additional spectrum becomes available. 
The issue has been discussed in both RAN and RAN4 for several meetings. In RAN4#103e, it was agreed to use similar way as US n77 to introduce a new NS for Canada n77, i.e. NS_57 is applicable for cells in the range 3650-3980 MHz for UEs indicating extendedBand-n77-2 for operations in Canada. This NS value does not indicate any additional spurious emission and maximum output power reduction requirements.
It is noted that in RAN#95-e meeting, a general solution for n77-like issues was proposed, and proposal#2 was captured in the final round summary for the topic of Canada n77 and potential general solutions for similar issues:
Proposal #2: It is recommended to have a two-quarter RAN-level SI to systematically study the regulatory compliance issues for regional frequency ranges on large global bands
· Investigate and identify the root cause of this issue as the first step
· If needed (pending outcome of the bullet above), provide a general solution for regulatory compliance issues for regional frequency ranges on large global bands considering 
· Introduction of new bands
· Solutions without introduction of new bands, i.e., reusing the existing band numbers with appropriate signalling to differentiate UE support
· The UE should be ensured to support the full frequency range on its supported bands, and the fragmentation of market should be avoided.
· NOTE: The SI is expected to be submitted in RAN#96
Besides, it’s identified that there are different duplexer implementations for UE supporting band n28 in current field deployment. For example, some of UEs may only support duplexer n28A (UL: 703~733MHz) when UE indicate to support band n28, but the others may support both duplexer n28A (UL: 703~733MHz) and n28B (UL: 718~748MHz) when UE indicate to support band n28. Besides, UE can also support full frequency range duplexer for band n28. Currently, BS can’t distinguish these different kinds of duplexer implementation for band n28, so some interoperation issues are observed. In order to solve this issue, a general solution is needed to address it.
Thus a general solution for n77-like issues is necessary.

30MHz reconfiguration failure when accessing to 40MHz network of n28
In RAN4#103e meeting, some proposals for a real deployment issue are proposed in R4-2208401. In China, the available spectrum is 703-743MHz for UL and 758-798MHz for DL, partial of band n28. In practical network deployment, gNB use 40MHz CBW while UE is configured with dedicated 30MHz CBW considering UE’s capability. The dedicated 30MHz bandwidth is confined to either 703-733/758-788 or 718-748/768-798 MHz for UE. The internal guard band does not increase monotonously with channel bandwidth (MHz), 30 MHz has a larger internal guard band than 40 MHz. During the field test, some UEs may declare RRC reconfiguration failure when its carrier edge extends over lower/upper bound of the band after self-check. The following solutions are discussed in RAN4 but no conclusion yet:
· Solution 1: UE should follow network configuration and do not declare RRC reconfiguration failure 
· Solution 1a: RAN4 allow carrier edge extend over duplex edge but not extend over band edge.
· the 30 MHz channel bandwidth can be shifted by 1 PRB to increase the lower internal GB above 758 MHz, or alternatively,
· the carrier grid (SIB1) can be shifted by +100 kHz with the PRB 215 blanked if needed (then the internal guard bands for both the 30 MHz and 40 MHz bandwidths are met), but less attractive
· Solution 2: specify new minimum guard band for 30MHz CBW to make it narrower than that of 40MHz CBW. i.e. less than 552.5kHz.
· Solution 3: shift the guard band of 40MHz CBW by 40 kHz (same as minimum guard band of 30MHz) to higher frequency.
· Solution 4: Configure less number of PRBs in UE dedicated CBW, i.e. configure offset to carrier by 1PRB and bandwidth with 158 PRB.

Enhancement for IntrabandENDC-Support
The discussion of intraBandENDC-Support can be traced back to RAN4#99e, and the issue is still under discussion in RAN4 without a final solution. Two cases were discussed in RAN4#103e.
· Case 3: All CCs are contiguous in DL but  neither carrier is contiguous to each other in UL:
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_(n)41AB
DC_(n)41CA
DC_(n)41DA
	DC_41A_n41A

	DC_(n)48CA
	DC_48A_n48A

	DC_(n)48DA
	DC_48A_n48A


· Case 4: LTE and NR adjacent carriers are contiguous but carriers in LTE or NR are non-contiguous, it will has two kinds of UL ENDC configurations:
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_48A_(n)48AA
	DC_(n)48AA
DC_48A_n48A


The WF in R4-2210543 with alternatives to address the issue how to indicate contiguous and non-contiguous EN-DC with IntrabandENDC-Support was not agreed. 
Further enhancements for the aforementioned issues with legacy impact is necessary. Besides these issues, if other relevant issues with legacy impact are identified during the study, the SI scope can also be extended to capture these issues. 
It is noted that the issues in the SI could be closed one by one, and there is no need to wait for the completion of SI to finish all the identified issues.

4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The objectives for study on general solutions or enhancements for issues with legacy impact include:
· Enhanced solution for US/Canada n77 issue with regulations and band n28 different duplexer implementations issue for parts of an operating band
· Investigate and identify the root cause of this issue
· If needed, provide a general solution for regulatory compliance issues for regional frequency ranges on large global bands 
· Investigate and identify issues of different types of UEs (including new and legacy UEs) in roaming scenario, i.e. whether to define UE behaviours in both idle mode and connected mode for UE roaming amongst  networks w/ or w/o support of newly specified signalling, by taking into account the phased supported spectrum, e.g. n77.
· Solution for reconfiguration of UE specific CBW when access to larger cell CBW with non-monotonously increased guard band
· Investigate solution(s) to address the specific issue for n28
· Identify whether there are potential issues due to non-monotonously increased guard band for other operating bands, if needed, investigate general solution to address the identified issues
· Enhancement for IntrabandENDC-Support
· Investigate solution for the identified issues for contiguous and non-contiguous intra-band ENDC combination with more than 2 carriers
NOTE: The study shall not introduce any NBC changes.

4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.

4.3	RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:	For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.
	For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.
	If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.
additional comments to the time budget request in the attached Excel table:


5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	Internal TR
	TR 38.xxx
	NR; Study on signalling related issues with legacy impact
	TSG#XX
	TSG#YY
	rapporteur: TBD


NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.

	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6	Work item Rapporteur(s)

	
7	Work item leadership

Primary WG: R4
Secondary WG: R2

8	Aspects that involve other WGs
NOTE:	For RAN WIs: Section 8 applies only to WGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9	Supporting Individual Members

	Supporting IM name

	Huawei

	HiSilicon

	[bookmark: _GoBack]Xiaomi

	

	

	

	

	

	

	

	

	



