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1. Background
[bookmark: OLE_LINK15]In RAN4 #88bis, a WF on UE behaviour and network configuration without SCS restriction was approved [1], and the two open issues are proposed to be checked:
1) Check if possible to narrow down which scenarios the network can deploy. 
2) Define UE behavior in each of the scenarios network can deploy 
- Pick one option for each possible scenario
In this contribution, we further discuss the above two issues and conclude that all of the four deployment scenarios should be supported, and propose the UE behaviour for each scenario depending on whether or not both BWPs are active.
2. Discussion
[bookmark: OLE_LINK10]2.1 Deployment scenarios
In the WF [1] four deployment scenarios are listed to discuss the UE behaviour and network configuration without SCS restriction as shown in Fig. 1:
[image: ]
Fig. 1. Four deployment scenarios
Scenario 1 is necessary in the case where an operator statically or semi-statically partitions its owned spectrum into different carriers with each carrier supporting different SCS. Since a limited number of supported channel bandwidth is defined in the channel bandwidth set in the specs, operators often own some spectrum which cannot accurately accommodate with a combination of predefined channel bandwidths, e.g., a 14 MHz spectrum can only accommodate a 10MHz carrier with 4 MHz unused if scenario 2 cannot be supported, but if scenario 2 is supported, then the 14 MHz spectrum can be assigned with a 10 MHz carrier and a 5 MHz carrier with 1 MHz overlapped in between, as shown in Fig. 2. And these two carriers can be configured with different SCS in order to support different services. Therefore, scenario 2 is important to ensure the efficiency and flexibility of spectrum usage for operators.
[image: ]
Fig. 2. Example of scenario 2
For scenario 3 and 4, it is very natural for operators. In one word, all of four deployment scenarios should be supported in order to ensure the efficiency and flexibility of spectrum usage for the operators.
Proposal 1:  All of four deployment scenarios should be supported in order to ensure the efficiency and flexibility of spectrum usage for operators.
2.2 UE behaviours
For each deployment, UE behaviour should be deterministic, which means that no ambiguity on UE behaviour is allowed.  Three options of UE behaviour are listed in the WF [1]:
Option 1: UE needs to satisfy the requirements based on the carrierBandwidth corresponding to the SCS of the BWP 
Option 2: Pick a reference carrierBandwidth /SCS
· Reference carrierBandwidth should span all configured BW
· RF requirements need to exist for the reference carrierBandwidth /SCS combination 
Option 3: BWP switch here implies a CC switch. UE can declare RLF
Other options not precluded
Apparently, the WF’s main concern is the case where only one BWP is active at a time for different carriers. But there is also possibility that both BWPs from two different carriers (scenario 1 and 2) are active, and in this case, CA-like requirements could apply, which means the two carriers are treated as CCs in a CA configuration, otherwise, option 1 and 3 apply at the same time.
Proposal 2:  In scenario 1 and 2, if both BWPs from two different carriers are active at the same time, then the two carriers are treated as CCs in a CA configuration, thus CA-like requirements apply, otherwise, option 1 and 3 apply at the same time.
For scenario 3, if only one BWP is active at a time, then option 1 applies, otherwise, option 2 applies. 
For scenario 4, option 1 and 2 are equivalent.
 Proposal 3:  In scenario 3, if only one BWP is active at a time, then UE behaviours as option 1, otherwise, option 2 applies.
3. Conclusions
Based on the above discussions, we have the following proposals on UE behaviours and network configuration without SCS restriction:
Proposal 1:  All of four deployment scenarios should be supported in order to ensure the efficiency and flexibility of spectrum usage for operators.
Proposal 2:  In scenario 1 and 2, if both BWPs from two different carriers are active at the same time, then the two carriers are treated as CCs in a CA configuration, thus CA-like requirements apply, otherwise, option 1 and 3 apply at the same time.
Proposal 3:  In scenario 3, if only one BWP is active at a time, then UE behaviours as option 1, otherwise, option 2 applies.
References
[1] R4-1814147 WF on UE behaviour and network configuration without SCS restriction, Qualcomm, Huawei

image2.png
14 MHz Spectrum

1 MHz Overlapping




image1.png
erBandwidth

carrierBandwidth1, e
BW1,5CS1

BWP1,5CS1

BWP1, SC

carrierBandwidth
BW2, 2

BWP2, 5CS2 BWP2, 5CS2

Scenario 1
Scenario 2

carrierBandwidth BW1, SCS1

BWP2, SC

Scenario 3 Scenario 4





