3GPP TSG-RAN4 WG4 Meeting # 97-e
R4-2016514
Electronic meeting, 2 - 13 Nov, 2020

Source: 
Huawei, HiSilicon
Title: 
On DC location for intra-band UL CA
Agenda Item:
7.11.1.3
Document for:
Approval
1 Introduction
In RAN 89-e, it is concluded that the RAN2 should provide RAN2-based signalling at least for 2UL CCs case, and RAN4 can further discuss on the signalling solution:

Proposal: a mechanism of DC location reporting for intra-band UL CA should be specified in Rel-16

•
RAN2 is tasked to provide at least one RAN2-based signalling solution for at least 2 UL CCs of intra-band UL CA in FR1 to RAN#90, considering forward compatibility to other combinations (more than 2 UL CCs and/or FR2) 


•
Other solutions are not precluded and can be discussed in RAN1, RAN2 and RAN4. Selection between solutions can be discussed at RAN#90 or later (if possible).


conclusion: proposal is endorsed
In this contribution, we will discuss the signalling of addition DC location report for CA case from RF perspective.

2 Discussion
2.1 DC location for 2 UL CCs
In approved LS[1], 2 solutions are proposed to be sent to RAN1 and RAN2:

1) Report TX DC location after every activation of BWP’s including CC activation, BWP switching procedure, etc.

2) Report each TX DC location based on permutations of all possible simultaneously activated BWPs within configured BWPs

During RAN meeting discussion, solution 2 is preferred considering limited time budget for Rel-16. The additional DC location required to transmitted to gNB is C41* C41, considering the maximum BWP configured to each CC is 4.
Observation 1: For 2 UL contiguous CCs, there is not much signalling introduced by additional DC location.
2.2 DC location for more than 2 UL CCs 
RRC based solution is blamed for more than 2UL CCs in the last RAN4 meeting, because people thinks DC location will be progressed by multiplying with 4: i.e. 4*4*4 additional DC location for 3CCs.

However, from RF perspective, we actually could reduce the additional DC location numbers. Assuming 3CC case, actually the DC location is decided by the 2CCs with the lowest carrier frequency and highest frequency. It can be depicted in Figure 1:
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Fig 1. DC location for 3 UL CCs

As shown in Fig1, DC location these 3 CCs active actually is only decided by CC1 and CC3, furthermore, it is decided by the active BWPs in CC1 and CC3. When the 3 configured CCs fallback to 2CC active, then the DC location for CC1+CC2, and CC2+CC3 are also required. 

In consequence, we found that any DC location is decided by 2CC pair which are activated, the 2 CCs are in the lowest frequency and highest frequency within all activated CCs respectively. 

The DC locations for a CA combination are determined by the activated lower bound CC in the lowest frequency and activated upper bound CC in the highest frequency. The activation/deactivation of CCs between the two bounds will not impact the DC location. For example, if the UE indicates DC location for CC1/CC4 pair, all the subset combinations with CC1/CC4 as lower/upper bound (CC1/CC2/CC4, CC1/CC2/CC3/CC4, and CC1/CC3/CC4) will use the same DC location. It can be seen as in Fig 2.
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Fig 2 DC locations for different activation CC comibinations

Therefore, the UE only needs to indicate possible DC locations for all the 2CCs pairs within the configured CA band combination, and DC location for a (subset)CC combination is same as the DC location reported for a related CCs pair which is determined by the lower/upper bound CCs for the subset CC combination. For each CC pair, the UE indicates DC locations for all possible BWP pairs across CCs. 

With this compression, the maximum number of possible DC locations for UL CA with nth UL contiguous carrier in a band would be [42* C n2]. If the UE is not configured with 4 BWPs for each carrier, the total number could be reduced further.
According to the analysis, the RRC based solution is also served for more than 2 CC, e.g. 8CC for FR2
Observation 2: The DC locations for a CA combination are determined by the activated lower bound CC in the lowest frequency and activated upper bound CC in the highest frequency. 
Observation 3: The maximum number of possible DC locations for UL CA with nth UL contiguous carrier in a band would be [42* C n2].
Proposal 1: Send LS to RAN2 to inform them on DC locations for a CA combination are determined by the activated lower bound CC in the lowest frequency and activated upper bound CC in the highest frequency.
3 Conclusion

In this contribution we discussed on DC location for intra-band CA, according to the analysis, we have the following proposals: 
Observation 1: For 2 UL contiguous CCs, there is not much signalling introduced by additional DC location.

Observation 2: The DC locations for a CA combination are determined by the activated lower bound CC in the lowest frequency and activated upper bound CC in the highest frequency. 

Observation 3: The maximum number of possible DC locations for UL CA with nth UL contiguous carrier in a band would be [42* C n2].
Proposal 1: Send LS to RAN2 to inform them on DC locations for a CA combination are determined by the activated lower bound CC in the lowest frequency and activated upper bound CC in the highest frequency.
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