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1	Introduction
In last RAN4 #97e meeting, a WF[1] was agreed on applicability of CBM/IBM for different CA. Some of the open issues are shown below:
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In this contribution, we give some discussions on this issue.
2	Discussion
2.1 Co-located and non-co-located
One of the issues during CBM/IBM discussion for FR2 inter-band DL CA is the BS co-located and non-co-colated deployment.  According to the WF[2], network deployment scenarios can be co-located deployment and non-co-located deployment, and network does not assume CBM UE supports non-co-located deployment while IBM UE supports both co-located and non-co-located deployments. In our understanding, such assumptions are from UE perspective which aim to support the CBM/IBM UE capabilities in FR2 inter-band DL CA scenarios, especially for CBM UE capability. 
Expect for UE side, we think it should also be needed to take BS perspective into account. In current TS38.104, the TAE requirements are defined:
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For MIMO transmission, at each carrier frequency, OTA TAE shall not exceed 65 ns.
For intra-band contiguous carrier aggregation, with or without MIMO, OTA TAE shall not exceed 130 ns.
For intra-band non-contiguous carrier aggregation, with or without MIMO, OTA TAE shall not exceed 260 ns.
For inter-band carrier aggregation, with or without MIMO, OTA TAE shall not exceed 3 µs.
For intra-band non-contiguous carrier aggregation, the OTA TAE requirement (i.e. 260ns) is aligned with MRTD requirements since when RAN4 defined this RF requirements, MRTD discussion in RRM section were referred, and it seems only CBM for intra-band non-contiguous carrier aggregation was discussed at that time. 
For inter-band carrier aggregation, the OTA TAE is defined as 3us, which is larger than 260ns. Although the MRTD requirements are discussed in RRM, we suppose that the same MRTD value as intra-band non-contiguous carrier aggregation can be applied to inter-band carrier aggregation, i.e. 260ns for co-located scenario, which means the current OTA TAE for BS type 2-O cannot satisfy that assumption for the co-located deployment for FR2 inter-band CA. It shall be noted the OTA TAE requirements are applied for any types FR2 inter-band DL combination, regardless of w/ or w/o within the same frequency group.
Observation: Current TS38.104 BS OTA TAE requirement cannot satisfy that assumption for the co-located deployment for FR2 inter-band CA
In addition, only MRTD for non-co-located scenarios for inter-band NR carrier aggregation defined in TS38.133, where it applies to the UE capable of independent beam management for FR2 inter-band CA.
7.5.4		Minimum Requirements for NR Carrier Aggregation
The UE shall be capable of handling at least a relative transmission timing difference between slot timing of all pairs of TAGs as shown in Table 7.5.4-1, provided that the UE is:
-	configured with the pTAG and the sTAG for inter-band NR carrier aggregation in SA or NR-DC mode, or
-	configured with more than one sTAG for inter-band NR carrier aggregation in EN-DC or NE-DC mode.
Table 7.5.4-1: Maximum uplink transmission timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of TAGs
	Maximum uplink transmission timing difference (µs) 

	FR1
	34.6

	FR2
	8.5 Note1

	Between FR1 and FR2
	26.1 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.



Since the MRTD requirements are discussed in RRM section, we think it is better to keep consistence among UE, BS and RRM specs. To compliance to CBM UE capability, we suppose that new values (i.e. likely 260ns with Note 2 in table 7.5.4-1) will be introduced in TS38.133. If it is the case, then some updated for OTA TAE requirements in TS38.104 are also needed even we  think it is the precondition to discuss the UE CBM capability for inter band DL CA. Otherwise, it does not make sense to discuss the CBM UE capability for inter-band DL CA due to the current BS spec cannot satisfy the co-located assumption, unless server performance degradation is acceptable.
Proposal 1.  To compliance to CBM UE capability for inter-band DL CA, both TS38.133(MRTD) and TS38.104 (OTA TAE requirements) need to be discussed/updated accordingly.

2.2 CBM&IBM applicability 
The applicability of CBM/IBM for different CA have widely discussed in the last meeting. For CBM, it is FFS whether CBM can only support CA configurations within same frequency group.
According to the discussion, the same frequency group as Rel-15 is applied to the Rel-16 discussion although the “frequency group” term shall not be defined in specification. Currently, only band n257/n258/n259/n260/n261 are defined in g50 version specification.
Let’s look at each frequency group, shown in the Fig 1. 
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Fig 1. Current frequency group 1 and possible new bands introduced in the future.
For frequency group 2, the largest frequency separation is 6500MHz, while 5250MHz for frequency group 1. For the inter-band CA where the constitute bands belong to the same frequency group, single transceiver path is applicable to support CBM capability, which means single transceiver path can at least support 6500MHz frequency separation according to the frequency group 2, therefore it seems feasible to support the largest frequency separation of 6500MHz for group 1, then some overlapping range will happen.
If new bands are introduced in the future, i.e. band nX and band nY in the Fig 1, where the largest frequency separation between band n261 and band nX is smaller than 5250MHz, and the largest frequency separation between band n260 and band nY is smaller than 6500MHz. In this case, which frequency group for band nX and band nY belong to? How about band nZ if band nZ is located in overlapped area?
In our understanding, RAN4 will not define frequency group in the spec, so it may trigger the discussion again in future on how to group the frequency bands and how to apply CBM if more FR2 bands are introduce. Although it may be premature to discuss the new possible bands at this stage, if the band nX and band nY are grouped as new frequency groups, then the inter-band DL CA band combinations such as band n261+band nX and band n260+band nY can be seen as different groups, but single transceiver path can also be applied to support such different groups band combinations, which means CBM may still valid, depending on UE’s RF hardware capability on how to implement inter-band DL CA.
Since CBM and IBM are also UE’s capability, if the performance degradation by the beam squinting effect for CBM UE capability supporting different frequency groups is acceptable, we think CBM may still possible. It should be discussed case by case, like large MSD values defined for some FR1-FR1 inter-band CA combinations. Therefore, we think it should not restrict the CBM only support CA configurations within same frequency group in the specification.
Proposal 2. RAN4 should not restrict the CBM only support CA configurations within same frequency group
For IBM, it was agreed that IBM UE capability is applicable for all CA configurations, regardless of w/ or w/o within the same frequency group. The question if whether or not it is the baseline and if the same IBM requirements apply to all CA configurations. 
We think the “CA configurations” hear is not clear. Generally, CA configurations means CA band combination with bandwidth class for each the constitute band, such as configurations of CA_nXA-nYA and CA_nXA-nYB for band combination CA nX-nY, which means CA configurations can be different for the same band combinations. It is no doubt that the same approaches/requirements are applied for all the DL CA configurations for the same band combinations. However, since the IBM capability can be supported in both the L-L/H-H  and L-H band combinations, so the requirements may not the same between L-L/H-H and L-H band combination. 
In our understanding, the intention in the WF is to describe the different band combinations either in the same frequency group or different frequency group. As we know, both CBM and IBM are supported for FR2 inter band DL CA, so if CBM can be considered as an incapability signaling for the UE to use for certain allowed band combinations, it seems there are no choices except for IBM though IBM within same freq. group is more complicated than CBM. Otherwise the UE may not support inter-band DL CA. 
Proposal 3. IBM should be the baseline for all inter-band DL CA combinations.
Proposal 4. The same IBM requirements apply to all CA configurations for the same band combination. However, the IBM requirements may not the same between L-L/H-H and L-H band combination. 

3	Conclusion
In this paper, we give some discussions on some issues for applicability of CBM/IBM for different CA.
Observation: Current TS38.104 BS OTA TAE requirement cannot satisfy that assumption for the co-located deployment for FR2 inter-band CA.
Proposal 1. To compliance to CBM UE capability for inter-band DL CA, both TS38.133 and TS38.104 (OTA TAE requirements) need to be discussed/updated accordingly.
Proposal 2. It should not restrict the CBM only support CA configurations within same frequency group in the specification.
Proposal 3. IBM should be the baseline for all inter-band DL CA combinations.
Proposal 4. The same IBM requirements apply to all CA configurations for the same band combination. However, the IBM requirements may not the same between L-L/H-H and L-H band combination. 
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WF on CBM applicability

 Issue 2-1: whether CBM is only applicable for CA configurations with same freq.
group
« Option 1: Yes, CBM can only support CA configurations within same frequency group
« Option 2: No, there is not restrictions which CA configurations CBM UE can support
« Option 3: Other
* Agreement
« FFSwhether CBM can only support CA configurations within same frequency group
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WF on IBM applicability

 Issue 2-2: whether IBM is applicable for all CA configurations
« Option 1: Yes, by default IBM is applicable for all CA configurations
« Option 2: No, IBM is not by default applicable for all CA configurations
« Option 3: Other

* Agreement

« IBM UE capability is applicable for all CA configurations

« FFSIfIBM should be the baseline (i.e., if CBM can be considered as an incapability signaling for the UE to use
for certain allowed band combinations)

+ FFSif the same IBM requirements apply to all CA configurations
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