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Introduction
This document covers the following comeback:
=>	For FDD and CBRA, PRACH configuration/resources are linked with DL BWPs (implicitly or explicitly).  The UE only monitors RAR on DL BWPs that are linked to the used PRACH resources [CB on the details, whether explicit signalling is needed and whether linkage is cell specific and/or UE specific]
[CB 320 – Ericsson]
Note: The correct comeback number is 120.
[bookmark: _Ref178064866]Discussion
Random Access in CONNECTED
Link between non-initial UL BWP and non-initial DL BWP
We can assume there is a link between the initial UL BWP and the initial DL BWP. That is why the UE switches both UL and DL BWP to the initial BWPs in case no RA resources are configured for the active UL BWP.
Then, for FDD (but not for TDD) UL BWP and DL BWP operate independently. That means, the network may switch active UL BWP, but not DL BWP and vice versa. For TDD the UL BWP and DL BWP share center frequency so both BWPs are switched simultaneously.
For FDD this means that if the UE transmits preamble on a non-initial UL BWP the network does not know on which DL BWP to send the RAR. Even though the network knows the active DL BWP of this UE, the network does not know which UE transmitted the preamble. The network could transmit RAR on the active DL BWPs of all UEs whose active UL BWP includes RA resources corresponding to the preamble transmission. This seems like a complex operation to determine which DL BWPs to transmit on and the RAR would be transmitted several times (if the DL BWPs do not overlap) which is inefficient.
Instead, some form of linking between non-initial UL BWPs and non-initial DL BWPs can be introduced to reduce the number of RAR transmissions and reduce network complexity.
Solutions are listed below, companies are invited to propose additional solutions but should include
1.	How the proposed solution addresses the problem of not having linking.
2.	The changes necessary to implement the solution.

Solutions:
0.	No linking is introduced. The network transmits RAR on the active DL BWPs of all UEs whose active UL BWP includes RA resources corresponding to the preamble transmission. No changes are necessary as the problem is solved in network implementation.
1.	UL BWP i is linked with DL BWP i. If UL BWP i contains RACH-ConfigCommon, any preamble transmitted on this UL BWP will be replied with RAR on DL BWP i. This reduces the number of RARs to be transmitted as all UEs configured with the same UL BWP will switch to the same DL BWP to receive the RAR and not stay on their respective active DL BWP which could be different. Changes are required to MAC such that the UE switches DL BWP if the UE attempts RA on non-initial BWP. [R2-1803203]
2.	Enforce paired UL/DL BWPs also for FDD. The specification impact is similar to solution 1, but ASN.1 signalling may be necessary. [R2-1803061]
3.	Enforce all UL BWPs configured with PRACH to be the initial UL BWP or overlapping with initial UL BWP. The specification impact would be minor as this is resolved with network implementation. [R2-1801815]
4.	Allow RA and RAR configuration only on the initial BWP. As there is a link between the initial BWPs this resolves the problem. Some specification impact to MAC (always switch for random access) and RRC (remove possibility for RACH resources per BWP) is foreseen.
5.	...

Companies are also encouraged to express their preference on solutions.
	Company name
	Preference
	Comment

	Ericsson
	1
	We think solution 1 addresses the problem with small changes to MAC. Solutions 2 and 4 would also be acceptable. We are not sure solution 3 works as there is no guarantee the active DL BWP of the UE is overlapping with the initial DL BWP. 

	Nokia
	1 or 2
	We think the solution 2 could be simplest as UL BWP is just paired with DL BWP – this would allow NW also to switch both UL and DL BWP together with any PDCCH assignment as for TDD. Solution 3 and 4 are not acceptable to us.

	MediaTek
	1 or 2
	We think solution 3 limits network configuration flexibility, and solution 4 has the problem that RACH load are all falling on default BWP.  

	Samsung
	
	Network links a UL BWP configured with RACH resources with a DL BWP. There is no need to signal this linking information to UE. 
If the UE’s active UL BWP is configured with RACH resources, network ensures that DL BWP which is active for the UE is the one which is linked to UE’s active UL BWP.
If the UE’s active UL BWP is not configured with RACH resources, UE anyways will switch to initial BWP. In this case, initial DL BWP is linked to initial UL BWP.

	InterDigital
	1
	Solution 2 would address the problem only if all UEs share the same UL/DL BWP pairings, which may be too restrictive.
Solution 3 does not seem to address the issue at hand since different UEs could still be monitoring the RAR on different DL BWP.
Solution 4 limits capacity available to RACH.
Solution 1 seems reasonable. Switching the DL BWP to receive the RAR does not have major impact (and may not be required frequently anyway).

	Fujitsu
	1 or 2
	The linkage is necessary to reduce the overhead of RAR.
Basically, the gNB would determine the DL BWP for RAR based on the received RA preamble, where there is some linkage between the DL BWP and the RA resources/preamble or UL BWP over which RA preamble is received.

	ZTE
	
	We share the similar view with Samsung
Since the only case of UE autonomous BWP switch is for the purpose of RA procedure and will be switched to the initial BWP, which has no ambiguity on both UE and NW side(i.e. the linkage of initial UL/DL is pre-configured explicitly), we think the linkage between the UL BWP and DL BWP can be controlled by NW in an implicit way (i.e. left to NW’s implementation).

	Qualcomm
	1
	We think some type of linkage between UL and DL BWPs is required. And solution 1 is the simplest one that can address the problem. 
We are not OK with solution 3 and 4. Solutoin 3 is against the current agreement on FDD configuration and limits network’s flexibility in configuring BWPs based on traffic pattern. The drawback of Solution 4 was already discussed in the past meetings.  

	CATT
	1 or 2
	We think the linkage is necessary. Because RAN1 prefers independent DL BWP and UL BWP configuration, option 1 may be easy to be agreed. However, option 2 is simple and can avoid some other questions on other topics, such as BWP inactivity timer.

	LG
	3 or 4
	It would be desirable to avoid BWP switching during RA procedure. In this sense, Option 1 is not preferred because RAR is received on a DL BWP linked to UL BWP where RAP is transmitted, and Msg4 may be received on the UE’s active DL BWP.

	Panasonic
	1
	We think solution 1 resolve the issue mentioned by the rapporteur. If PRACH is configured in the current active UL BWP still the linkage is required in order for gNB to avoid duplicating MSG2 to multiple DL BWPs. Additionally we think linkage should be indicated to UE (e.g via system information) such that if active UL BWP does not contain PRACH, UE can switch to a certain UL BWP (e.g wide UL BWP other than initial BWP) associated with the current active DL BWP to send PRACH. In such way, the DL active BWP can remain and the DL traffic will not be disturbed. 

	OPPO
	3
	The UL BWP configured with PRACH resources are recommended to have overlapping with initial UL BWP, otherwise, for the linkage scheme, the UE has to perform autonomous BWP switching to another non-initial BWP if the current DL BWP is not linked to the current ul active BWP which is against the current agreements.

	[bookmark: _GoBack]Huawei
	1 or 3
	We are fine with option 1 for progress. The proposal given by Samsung put too much restriction on network implementation. That means the network needs to always prepare for the potential CBRA, which could happen rarely.

	SHARP
	
	We share the same view with Samsung.
It is simple from UE perspective. UE only need to check its active DL BWP for RAR, no need to further check the linked DL BWP for RAR in linking solution e.g. 1 and 2.

	Lenovo
	1 or 2
	We think solution 1 ad 2 provide the simplest solutions without restricting the network flexibility too much.  




Other comments
Companies may provide additional comments under this section.

Conclusion
Rapporteur's summary:
Companies preferring several solutions are counted twice.
Solution 0: 
Solution 1: Ericsson, Nokia, MediaTek, Interdigital, Fujitsu, Qualcomm, CATT, Panasonic, Huawei, Lenovo
Solution 2: Nokia, MediaTek, Fujitsu, CATT, Lenovo
Solution 3: LG, OPPO, Huawei
Solution 4: LG
No preference: Samsung, ZTE, Sharp. The rapporteur thinks the replies from these companies hint towards solution 0, which is no linking is introduced.
Some companies expressed concerns for solutions 3 and 4. Solution 1 has the most supporters.
UL BWP k is linked with DL BWP k. If the UE intends to transmit preamble on UL BWP k, then the active DL BWP has to be DL BWP k. No additional ASN.1 signalling is foreseen.

Suggested text proposal (TS 38.321, section 5.15):
Upon initiation of the Random Access procedure, the MAC entity shall:
1>	if PRACH resources are configured for the active UL BWP:
2>	if the active DL BWP does not correspond to the active UL BWP:
3>	switch active DL BWP to the DL BWP corresponding to 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.

We may need to add something to explain for a "corresponding BWP" is. It can be done in RRC field description.
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