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1.	Introduction
According to the TS 38.321, the descriptions regarding the RA procedure in BW operation have been described as follows:
5.15	Bandwidth Part (BWP) operation
Upon initiation of the Random Access procedure, the MAC entity shall:
1>	if PRACH resources are configured for the active UL BWP:
2>	perform the Random Access procedure on the active DL BWP and UL BWP.
1>	else (i.e. PRACH resources are not configured for the active UL BWP):
2>	switch to initial DL BWP and UL BWP;
2>	perform the Random Access procedure on the initial DL BWP and UL BWP.

Based on the current texts, the UE in connected state can perform a CBRA in its active DL/UL BWP if PRACH resources are configured for the active UL BWP. However, since the network doesn’t know which UE is performing the CBRA, the several issues arises. In this contribution, we discuss the possible issues on CBRA in details, and propose to revert the RAN2 agreement on the CBRA procedure in the active UL BWP of a UE.
[bookmark: _Toc476230925]2.	Discussion
In RAN2#100, it has been agreed that
7. For contention based, some UL BWP are configured with PRACH resources. The UE performs RACH on the active BWP if configured with RACH resources. If not configured the UE uses initial UL/DL BWP. It is recommended for the network to configure RACH resources on active BWP. If the UE switches to initial BWP it stays there until told by the network to switch with a DCI.
The current agreement recommends that the network configure RACH resources on the active BWP. However, if a UE performs the CBRA procedure on its active BWP, the several issues can occur because the network doesn’t know which UE is performing the CBRA. As a result, it may become difficult to complete the CBRA procedure, or lots of network resources may be wasted. So, we’d like to discuss the details of possible issues on the CBRA procedure in this contribution. 
Issue 1. No UL resources guaranteed for MSG3
According to the current contention based RA procedure, upon initiation of the RA, the UE checks whether or not the PRACH resources are configured for the active UL BWP. If PRACH resources are configured for the active BWP of the UE, the UE transmits a preamble on the PRACH resource for the active UL BWP and monitors PDCCH to receive a RAR message on the CSS (Common Search Space) in the active DL BWP. If the UE successfully receives its RAR, the UE will transmit MSG3 on the UL resource allocated in the UL grant of the RAR.
However, it can be assumed that there are two UEs having the different starting position for the active UL BWPs but the UEs share the same PRACH resource for each configured UL BWP. According to the RAN1 agreement, the PRB index of the configured UL BWP for each UE is logically re-allocated from the starting position of each configured UL BWP. That is, as shown in the Figure 1, the physical resource of UE1 and UE2 can be partially overlapped but the logical PRB index for the overlapped physical resource is differently allocated to each UE.
Here, it is raised a question about how the network can allocate the UL resource for MSG3 of each UE performing a CBRA. Based on the current spec, UE1 and UE2 can receive the RARs with UL grant allocated by the PRB index X and they may transmit a MSG3 by using the resource X allocated for its active UL BWP. But, since the network doesn’t know the UE performing a CBRA until contention resolution is completed, the network has no way to exactly indicate the logical index for the active UL BWP of the UE in the UL grant. As a result, the UL resource X for MSG3 would be randomly assigned by the network, which might cause a resource collision between the UE transmitting the MSG3 and the UE transmitting a normal data if the network had dedicatedly allocated the physically same resource to another UE3 for the normal data transmission. The collision occurs because the physically same resource is indicated by the logical PRB index Y of the UE3, but it can be also indicated by the logical PRB index X of the UE1 or UE2. Consequently, the MSG3 transmission of the UE1 and UE2 may mostly fail. 
One way to avoid the resource collision is to reserve the UL resources that a UE can transmit a MSG3, but this will cause the high resource wastes. Another solution is to exclusively allocate an empty resource for MSG3 considering the resources that the network has allocated to the UEs for normal data, but it is very difficult to predict the empty resource.
Observation 1. If a UE performs a CBRA on its active UL BWP, there is an issue in Msg3 transmission in terms of UL resource collisions or high resource wastes because the network does not know information for the active UL BWP of the UE performing a CBRA. 
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Figure 1. An example of no UL resource guaranteed for MSG3
Issue 2. High RAR signalling overhead
In addition, there is an issue that the RAR signalling overhead is increased because the network doesn’t know the UE performing a CBRA. In the last meeting, we assumed that the network may repeatedly transmit the RAR messages on the Common Search Space (CSS) of all DL BWPs, if needed. However, it is obvious that the RAR signalling overhead increases as much as the CSS for the DL BWPs in the wider BW. 
Observation 2. If the UE performs a CBRA in its active DL BWP, the network should repeatedly transmit RAR messages on the CSS in all DL BWPs of the wider bandwidth. This may result in high RAR signalling overhead.
The simplest way to resolve the above issues is to predefine a common DL/UL BWP for RAR/MSG3. If the DL/UL BWP associated with the PRACH resource is predefined, the network can transmit RAR message only on the predefined DL BWP, and UL resources for MSG3 can be allocated by using the PRB index of the predefined UL BWP. From the UE perspective, the UE can receive the RAR message only on the predefined DL BWP, and transmit the MSG3 only on the predefined UL BWP. However, we already have the predefined DL/UL BWP, i.e., initial DL/UL BWP, in wider bandwidth. Thus, we think RAN2 can use the initial DL/UL BWP as the predefined DL/UL BWP.
With the above solution, we may allow to transmit a random preamble on PRACH resource for the active UL BWP of a UE if the PRACH resources are configured for the active UL BWP, but the UE will have to switch to the initial UL BWP to transmit the MSG3 by the issue 1, or to the initial DL BWP to receive the RAR message by the issue 2. With TS 38.321, it has been described that 
If the MAC entity receives a PDCCH for BWP switching while a Random Access procedure is ongoing in the MAC entity, it is up to UE implementation whether to switch BWP or ignore the PDCCH for BWP switching. If the MAC entity decides to perform BWP switching, the MAC entity shall stop the ongoing Random Access procedure and initiate a Random Access procedure on the new activated BWP. If the MAC decides to ignore the PDCCH for BWP switching, the MAC entity shall continue with the ongoing Random Access procedure on the active BWP.
As shown in the above, RAN2 has already agreed that the UE should perform the ongoing RA procedure only on the one DL/UL BWP. It means that the UE cannot switch to the initial DL/UL BWP during a RA procedure. So, we believe that the best solution is to allow the UE to perform the CBRA procedure only on the initial DL/UL BWP.
Observation 3. The UE shall continue the ongoing RA procedure for only one DL/UL BWP. During the RA procedure, the UE cannot switch to another BWP. 
According to the above discussions, the agreement of RAN2, which recommends that the network configure the PRACH resources on active UL BWP, doesn’t resolve any of the concerns described in observation 1, 2 and 3. 
Observation 4. The agreement of RAN2, which recommends that the network configure the PRACH resources on active UL BWP, doesn’t resolve any of the concerns described in observation 1, 2 and 3. 
Consequently, we propose to revert the agreement that a UE can perform a CBRA procedure on its active DL/UL BWP, and based on the observation 1, 2, 3 and 4, to specify that the UE should switch to the initial DL/UL BWP upon initiation of the CBRA procedure.
Proposal 1. Revert the RAN2 agreement that a UE can perform a CBRA procedure on its active DL/UL BWP.
[bookmark: _GoBack]Proposal 2. According to the observation 1, 2, 3 and 4, specify that the UE should switch to the initial DL/UL BWP upon initiation of the CBRA procedure. 
3.	Conclusion
In this contribution, we have discussed the possible issues on Contention based RA performed in the active DL/UL BWP of UE, and our observations and proposals are as follows:
Observation 1. If a UE performs a CBRA on its active UL BWP, there is an issue in Msg3 transmission in terms of UL resource collisions or high resource wastes because the network does not know information for the active UL BWP of the UE performing a CBRA. 
Observation 2. If the UE performs a CBRA in its active DL BWP, the network should repeatedly transmit RAR messages on the CSS in all DL BWPs of the wider bandwidth. This may result in high RAR signalling overhead.
Observation 3. The UE shall continue the ongoing RA procedure for only one DL/UL BWP. During the RA procedure, the UE cannot switch to another BWP. 
Observation 4. The agreement of RAN2, which recommends that the network configure the PRACH resources on active UL BWP, doesn’t resolve any of the concerns described in observation 1, 2 and 3. 

Proposal 1. Revert the RAN2 agreement that a UE can perform a CBRA procedure on its active DL/UL BWP.
Proposal 2. According to the observation 1, 2, 3 and 4, specify that the UE should switch to the initial DL/UL BWP upon initiation of the CBRA procedure. 
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