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1	Introduction
The WI of adding 30MHz CBW to n41 was approved in RAN#82 [1] and in Athens we presented a contribution to summarize issues to be addressed for 2545 -2575MHz operation [2]. This paper updates some aspects and put WF. 
2     Consideration
Issues stated in [2] were:
	1)  UE CBW determination in relation to BWP/carrierBW,
	2)  Feasibility of new NS additions,
	3)  A-MPR details,
	4)  Actual CBW arrangement, taking REL-15 UEs (not supporting 30MHz CBW) into account.  
Current status of the issues is explained below.

2.1 UE CBW determination
This has been discussed both in RAN2/RAN4 but it seems that RAN2 is still discussing at the end of April meeting (designated as e-mail discussion, 105bis#06: CR target for May). Excerpt from draft chairman note is shown in Annex. In summary,
- in RRC_connected, a BS can instruct UE CBW using “uplink/downlinkChannelBW-PerSCS-List”,
- according to RAN2 documents, it is still outstanding when the uplink/downlinkChannelBW-PerSCS-List is not indicated.
[bookmark: _GoBack]For a case where ChannelBW-PerSCS is not instructed, current 38.331 mentions as “If absent, UE uses the configuration indicated in scs-SpecificCarrierList in uplink/downlinkConfigCommon or uplink/downlinkConfigCommonSIB” but as discussed in RAN4, it would remain ambiguous as these IEs can have RB granularity, not necessary limited to channel BW in RAN4. 
As also pointed out in [3], a similar issue is observed in RRC_idle status (Initial BWP) where UE-specific info. could not always be delivered to a UE. Then, we need some further clarification. 
The information is needed to consider actual constraint to be applied for UE and it seems better to wait for further discussion in RAN2. 
[Observation-1] Concerning UE CBW determination, it seems outstanding in RAN2 and better to wait for further discussion.
[Proposal-1] The completion of the WI should be postponed to wait for RAN2 agreement on UE CBW.  

2.2 Feasibility of new NS additions
At the time of writing of [2], we understood that the addition of a new_NS was not feasible. However, it was clarified afterward that a new NS can be added similar to a method supported in LTE Rel-10 (with NS-PmaxList). Thus,
[Observation-2] In NR, a new NS value can be added without backward compatibility issue.
In this scheme, a legacy terminal will refer to NS_01 upon an appropriate arrangement of NR-NS-Pmax_List and this also means that we do not have to think about RB restriction to make this operation happen. Then,
[Proposal-2] A-MPR can be introduced for 30MHz CBW operation.

2.3 A-MPR details
In RAN4#90bis, two simulations results [4, 5] were presented but 3-5dB discrepancies, in addition to ranges of backoff to be applied, were observed. At the time of writing this contribution, updated results are not available. Then, a contribution to summarize the results is reserved as [6]. 

2.4 Actual CBW arrangement, taking REL-15 UEs into account.  
In [3], we proposed the following schemes: 
1) For legacy UEs, any 10MHz (CBW-1) and/or upper 20MHz (CBW-2) schemes are needed where no A-MPR is required.
2) For new UEs, 30MHz (CBW-3) is likely under A-MPR to make use of the expanded UE CBW.
3) Any 10MHz/upper 20MHz scheme without A-MPR (CBW-1/2) can also be used for the new UEs.
[image: ]
Figure 1 (from [3]): Assumption on CBW arrangements

Table 1 (from [3]): Summary on assumption of CBW configurations and usage
	
	CBW-1
(Any 10MHz)
	CBW-2
(Upper 20MHz)
	CBW-3
(Full 30MHz)

	UE not supporting 30MHz
	Yes
	Yes
	No

	UE supporting 30MHz
	Yes
	Yes
	Yes

	RB Restriction/A-MPR
	No
	No
	Yes



Note that “RB restrictions” are replaced by “A-MPR” due to sec 2.2 and relevant figures and a table are also excerpted for your reference. Note that the protection requirements for 10/20MHz can be satisfied with SEM.
While the proposal looks rational, it might be better to wait for RAN2 discussion on how a UE recognizes its UE CBW against a given BWP to avoid misalignments. So we might need to reconsider the proposed scheme depending on RAN2 agreement.
[Observation-3] Concerning practical CBW arrangement, it seems better to wait for RAN2 agreement on UE CBW determination.
In addition, there is a remaining issue on how to interpret “upper 20MHz(CBW-2)” since 30MHz CBW will have GB or total RB numbers different from 10MHz, 20MHz or composite 10+20MHz. The relation of 30MHz CBW in 2545-2575MHz, 10MHz in 2545-2555MHz and 20MHz in 2555-2575MHz is depicted in Figure 2. This picture assumes maximum RB numbers for all the CBWs. Note that in 30MHz CBW, GBs of both ends were shifted by 5kHz from minimum GB due to 15kHz channel raster, i.e. 592.5k to 597.5k (and 607.5k to 602.5k).

Figure 2: CBW arrangement for 15k SCS
[image: ]
Firstly, for upper 20MHz within 30MHz CBW(Blue), it is needed for the lowest edge of the upper 20MHz block in 30MHz CBW to be placed within 20MHz CBW (Red, fc=2565MHz). The center freq. of the first subcarrier in 20MHz CBW is 2,555,460kHz while the first subcarrier of 30MHz CBW is 2,545,605kHz so the difference between two is 9,855kHz = 54.75RBs (or 657 subcarriers). Then 105 RBs from RB#55 to RB#159 can be used as upper 20MHz within 30MHz CBW operation. Concerning 10MHz (CBW-1), it can be placed anywhere within 30MHz CBW but the length of the RB should be equal to or less than 10MHz CBW(Yellow), i.e. 52RBs. 
Using the same logic, for 30k SCS, upper 20MHz (CBW-2) correspond to 50 RBs (from RB28 to RB77) while 10MHz (CBW-1) is 24RB everywhere in 30MHz CBW. Note that the channel raster should be shifted to 2560.020MHz when we assume both SSB and data follow 30k SCS but the result is the same without this shift, i.e. FC=2560.005MHz. For 60k SCS, upper 20MHz is 24RB (RB14 to RB37) while 10MHz is 11RB.
Table 2 : Summary on RB ranges for 10MHz/20MHz operations
	
	CBW-1
(Any 10MHz)
	CBW-2
(Upper 20MHz)

	SCS=15k
	Any 52RB
	upper 105RB

	SCS=30k
	Any 24RB
	upper 50RB

	SCS=60k
	Any 11RB
	upper 24RB




Again, this discussion needs reservation on how UE CBW is determined/deduced

3	Conclusion
This paper addresses 30MHz CBW operation of n41 in Japan. Proposals are:
[Proposal-1] The completion of the WI should be postponed to wait for RAN2 agreement on UE CBW in RRC_idle.
[Proposal-2] A-MPR can be introduced for 30MHz CBW operation.
In addition, since this WI does not generate a TR, we plan to summarize whole operation condition in a single contribution for approval in RAN4 in the next meeting. 
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Annex. Excerpt from draft RAN2#105b chair note (Feb/19, Athens) 


[Portions not relevant are skipped]

10.4	Stage 3 control plane 
10.4.1	NR RRC
10.4.1.3	Connection control procedures 
No documents should be submitted to 10.4.1.3. Please submit to 10.4.1.3.x.
10.4.1.3.1	Corrections to L1 Parameters
BWP related


[Portions not relevant are skipped]


BW configuration related
R2-1904799	Clarification of channel bandwidth signaling	Huawei, HiSilicon	draftCR	Rel-15	38.331	15.5.0	F	NR_newRAT-Core
-	Qualcomm think we did not mention this deliberately and the UE needs to handle that the network signals an unknown bandwidth. UE does nothing with this field.
-	Nokia thinks the UE uses this if the network doesn't provide a dedicated value. Think we should refer to the UE requirements.
-	Huawei think this signalling is used for default value and may be used by the UE to decide which RF receive chain to use. E.g. if network uses 15MHz B/w but UE uses 100MKz RF there will be issues.. If network signals this then UE can use correct B/w.
-	Nokia think n/w doesn’t have many choices. Probably has to use 100MHz as this is the value all UEs support. Huawei think there is no legacy issue even if a legacy UE doesn’t support a BW indicated by the network. The UE can use the cell even if it only supports a narrower B/w than indicated.
-	Intel think the network can broadcast a much wider B/w than the UE can support. And the UE need to support the BWP bandwidth. But for UL the UE does need to know the channel B/W even if it is configured with a narrower BWP.
-	Qualcomm think there is not really any use for the UE to know this. OPPO have the same view.
-	Nokia think the network doesn’t need to provide a dedicated channel bandwidth. Does it work in this case. Qualcomm think the network can only use this default case after it knows the UE capability.
=>	To be discussed offline (Offline discussion 08, Huawei)

R2-1905432	Summary of offline discussion on channel bandwidth and initial BWP bandwidth	Huawei, HiSilicon	discussion
=>	Noted


[105bis#xx][NR] Channel bandwidth and initial BWP bandwidth (Huawei)
	Intended outcome: Report and CR to next meeting
	Deadline:  Thursday 2019-05-02 



R2-1904996	Clarification on support of initial BWP bandwidth	Huawei, HiSilicon	draftCR	Rel-15	38.331	15.5.0	F	NR_newRAT-Core
-	Nokia agrees with the intention. The " supports the bandwidth of the initial uplink BWP " was meant to mean the UE support the channel bandwidth equal to the initial uplink BWP and support the number of PRBs,
-	DOCOMO think that 306 might be a better place to capture.
-	Vivo think maybe we should ask RAN4.
=>	To be discussed offline jointly with the previous CR


[Portions not relevant are skipped]
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