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Discussion and decision
1. Introduction
In this document we provide summary for offline discussion #33 on the next level of detail on MR-DC UE capability coordination.
2. Discussion
The following questions were discussed in this offline discussion.
2.1. Handling of BPC (Baseband Processing Capability)
It is important to understand what UE capability structure we will reply on for the UE capability coordination. In online discussion, the following points were discussed.
1. Whether to introduce a “shared” BPC for LTE and NR

2. Whether to introduce the same BPC concept as in NR also for LTE

It is the understanding of the offline discussion moderator that the proponent of the shared BPC in the item 1 above would no longer pursue the option. So the suggestion is to focus on the item 2.
Question 1:
Do we want to introduce BPC (baseband processing combination) for LTE?
a. No
b. Yes, to be used for MR-DC only
c. Ye, to be used for both LTE standalone and MR-DC 
	Company
	Input
	Comment

	Qualcomm Incorporated
	Option b
	We understand option “a” leads to having to signal UE baseband capabilities in MR-DC band combination as done in the current LTE CA band combination signalling. Option “b” seems to be a good compromise because baseband capacities are repeated in the legacy signalling and in the new BPC format only for LTE CA band combinations used in MR-DC. 

	NTT DOCOMO
	Option b
	Was it agreed below?
2. The concept of baseband capability combination is applied at least for the LTE part of EN-DC. (Whether to apply for LTE only operation can be discussed separately under TEI15 after it is stable for EN-DC)

	VF
	Option A
	I am not totally sure what at the end option A means, therefore it is a bit difficult to decide. On LTE only side, we should not change anything right now in my view.

	Intel
	Option C is preferred, but ok with Option B
	There is a lot of redundancy in FD_MIMO signalling in LTE that can be greatly reduced with this proposal. Obviously we need to address the size problem in MR-DC and this is a good approach.

	MediaTek
	Option b
	LTE SA can be added later.

	Nokia
	Option b
	Agree with Qualcomm and Docomo


2.2. Sharing of baseband capability / baseband processing
In case of MR-DC, one could expect that the baseband capability / baseband processing is shared within the UE between LTE and NR. The question is how much flexibility we want to have for the sharing. One simplistic example is shown below.

· When the UE is configured with 64QAM in LTE, it can do 256QAM in NR
· When the UE is configured with 256QAM in LTE, it can only do 64QAM in NR

If we are to allow the UE to offer the above two options of capability sharing, multiple combinations of LTE and NR capabilities will have to be signalled.
Question 2:
Should the UE capability signaling support signaling of multiple combinations (“Dependency”) of LTE baseband capability and NR baseband capability?
a. Yes
b. No
	Company
	Input
	Comment

	Qualcomm Incorporated
	Yes
	This option avoids underutilization of UE capability.

	NTT DOCOMO
	Yes
	On the other hand, too much flexibility would result in the increased signaling size. The balance between the capability utilization and flexibility needs to be taken into account.

	VF
	Yes
	Agree with NTTdocomo

	Intel
	Yes
	There will be cases there the BB capability of LTE could impact BB capability of NR (and vise-versa).

	MediaTek
	Yes
	Signalling should allow flexible sharing.

	Nokia
	Yes
	Agree with Qualcomm and Docomo


2.3. Granularity of LTE-NR baseband capability combination(s)
Assuming at least one combination of LTE and NR capabilities will have to be signalled, we need to decide if such information should be per UE or per MR-DC band combination.
Question 3:
What should be the granularity of LTE and NR capability combination?
a. Per UE
b. Per MR-DC band combination

c. Other
	Company
	Input
	Comment

	Qualcomm Incorporated
	Option b
	This option avoids underutilization of UE capability.
From the signalling point of view, the same information does not have to be repeated in each MR-DC, if we are to use BPC signalling. This is because BPC format includes the information of number of CCs and bandwidth classes. So the mapping to each MR-DC band combination is clear.

	NTT DOCOMO
	Option b
	This is due to the expectation that supported BPC of LTE/NR would be dependent to MR-DC band combination. 

	Intel
	Option B
	The baseband capability can differ between BCs

	MediaTek
	Option b
	We think per MR-DC BC is baseline, but expect signalling design can reduce duplication across BCs can be avoided.

	Nokia
	Option b
	We would like to avoid unnecessary repetition of information, but still allow some flexibility


2.4. Placement of relevant UE capabilities
It is assumed now that we will have 1) the legacy LTE UE capability, 2) NR UE capability and 3) the common MR-DC UE capability. 1) and 2) are supposed to be understood by the node of each RAT and 3) is comprehended by the nodes of both RATs.
Now the questions are where the UE capability information necessary for the purpose of UE baseband capability should be placed.
Question 4:
Where should the baseband capabilities for LTE and NR be signaled?
a. In the UE capability of each RAT
b. In the common MR-DC band combination container
c. Other
	Company
	Input
	Comment

	Qualcomm Incorporated
	Option a
	The signalling of BPC in each RAT can be reused (we assume BPC in LTE as in Q1).

	NTT DOCOMO
	Option a
	Although the applicability of BPC is FFS to LTE, if applied, the total signaling size of 1) to 3) can be reduced compared to b.

	VF
	Option b
	As I do not assume BPC in LTE as in Q1, I think MR-DC band combination container might be ok

	Intel
	Option a/b
	BPC in each RAT is used for SA and BPC in MR-DC BC container can be used for MR-DC

	MediaTek
	Option a
	

	Nokia
	Option a
	Agree with Qualcomm and Docomo


Question 5:
Where should the “dependency” for LTE-NR baseband capability signaled?
a. In the UE capability of each RAT
b. In the common MR-DC band combination container
c. Other
	Company
	Input
	Comment

	Qualcomm Incorporated
	Option b
	The dependency needs to be understood by the nodes of both RATs. Our proposal is to use some form of index matrix to provide this dependency information.

	NTT DOCOMO
	Option b
	

	Intel 
	Option b
	May need update with every new capability report.

	MediaTek
	Option b
	We assume it is possible to have a separate BPC table for MR-DC to reduce duplication across BCs.

	Nokia
	Option b
	We can consider this as a working principle.

	
	
	


3. Summary
Based on this offline discussion, the moderator would like to suggest the following.

Proposal 1:
The concept of baseband capability combination is applied at least for the LTE part of MR-DC. (the same agreement for EN-DC from discussion on R2-1710115 also applies to MR-DC).
Proposal 2:
Multiple combinations of LTE-NR baseband capability are indicated per MR-DC band combination
Proposal 3:
Baseband capability combinations for LTE and NR applied for MR-DC are signalled in the UE capability of each RAT
Proposal 4:
“Dependency” of LTE and NR baseband capability combinations is signalled in the “MR-DC capability container”.
Proposal 3:
RAN2 to further work on signalling detail based on the above proposals
Example for LTE – NR UE capability combinations (“dependency”)
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