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1. Introduction

This contribution addresses some issues discussed in an Email discussion summary [1] and an approved WF in [2] in RAN4#98-bis-e.
2. Discussion
How to handle signalling method for DC location 

There was a discussion on if RAN4 should discuss the details on signalling methods such that RRC, MAC-CE, etc. As was seen in Rel-16 discussion on DC location methods for intra band UL CA up to 2CCs under NR_RF_FR1 WI, RAN4 was not able to reach an agreement to select one method even with intensive discussions over meetings. In the end, RAN2 specified the signalling method in an orthodox way. In order not to repeat the same situation, it is reasonable to leave the detail signalling method discussion to RAN2 while RAN4 focuses on identifying essential aspects to be the basis for which RAN2 can utilize during their specification process.

Observation 1: RAN4 is not the group to consider concreate signalling mechanisms. It makes sense to focus on identifying essential parameters which RAN2 needs to know and leave the detail signalling mechanism to RAN2.

Parameters affecting DC location 

With respect to parameters for DC location change, the below is an agreement captured in the WF of [2].

[image: image1.png]Parameters for DC location change

» UE is allowed to change DC location based on activation or
configuration based on any BWP in any CC.

* Whether DC locations can be decided by the outermost CCs or BWPs for some
UE’s is FFS




As can be seen, the final conclusion is FFS. It would not be realistic to select only one parameter to determine the DC location(s) among possible candidates. We, however, may be able to say that at least CCs or BWPs in-between the outermost CCs or BWPs would not impact on DC locations as shown in Figure 2-1.
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Figure 2-1: DC location decision based on CCs or BWPs
Observation 2: CCs or BWPs in-between the outermost CCs or BWPs would not impact on DC location.

In addition, it would not make sense for RAN4 to just share all the parameters with RAN2 since RAN2 has to establish a signalling mechanism to take care of all of them equally so that this makes RAN2 more difficult to find more efficient ways such that a less overhead method. Hence, RAN4 should provide some complementary information on where DC is likely to be in numerous instances or a basic assumption related to DC location that RAN4 has used so far. 

Observation 3: Just sharing all the key parameters do not help RAN2 proceed with the discussion. Some complementary information on where DC is likely to be in numerous instances or a basic assumption related to DC location that RAN4 has used so far is needed.
When it comes to the complementary information, it would be different between FR1 and FR2. 
Regrading FR1, RAN4 has had the assumption that DC is located at the centre between the lower edge of the lowest CC and the higher edge of the highest CC among the configured CCs for MPR and A-MPR simulation. And in real implementation, UEs would sometimes change its DC location based on some other parameters such that active BWP etc if necessary. 

Observation 4: For FR1, RAN4 has conducted MPR/A-MPR simulation under the assumption that DC is placed at the centre of the configured UL CCs except for some cases such that dual PAs and/or dual LOs being discussed for intra band UL CA.

With respect to FR2, it is likely for the DC location to be impacted by the cumulative aggregated channel bandwidth, i.e., the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs inside the bidirectional spectrum of the UE. In fact, there was a following agreement in [4].
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* Carrier leakage and 1Q Image excerptions will be specified for DL CA

» Aggregated BW of DL will be used as basis for carrier leakage
regardless of UL aggregated BW

* Details, levels and how to specify are FFS

* RAN4 will not introduce requirements for FR2 non-contiguous UL CA
7 during Rel-15 work item

* No CA requirements for FR2 will be specified until agreement on
carrier leakage and 1Q image requirements is reached




MPR and A-MPR for FR2 have been evaluated based on the assumption that the DC is the centre of the cumulative aggregated channel bandwidth. Hence, basic assumptions that where the DC is placed are different between FR1 and FR2.   

Observation 5: For FR2, RAN4 has conducted MPR/A-MPR simulation under the assumption that DC is placed at the centre of the cumulative aggregated channel bandwidth.
As can be seen in the observation 1, though it is up to RAN2 to decide whether 3GPP establishes a signalling mechanism common to both FR1 and FR2 with some redundancy to accommodate both of the characteristics or two different mechanisms to optimize them, at least RAN4 should share the difference of the key parameter(s) between FR1 and FR2.

From these five observations, we propose the following.

Proposal : RAN4 should share at least the following information with RAN2.

As the basis of the MPR/A-MPR assumptions, RAN4 has assumed the followings.

FR1: DC is placed at the centre of the configured UL CCs for FR1 except for some cases such that dual PAs and/or dual LOs being discussed for intra band UL CA.

FR2: DC is placed at the centre of the cumulative aggregated channel bandwidth that is defined as “the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs inside the bidirectional spectrum of the UE”.
Though Direct Current leakage frequency can change based on activation or configuration based on any BWP in any CC, CCs or BWPs in-between the outermost CCs or BWPs does not impact on DC location.
3. Conclusion
This contribution obtained five observations and one proposal as follows.

Observations

Observation 1: RAN4 is not the group to consider concreate signalling mechanisms. It makes sense to focus on identifying essential parameters which RAN2 needs to know and leave the detail signalling mechanism to RAN2.

Observation 2: CCs or BWPs in-between the outermost CCs or BWPs would not impact on DC location.

Observation 3: Just sharing all the key parameters do not help RAN2 proceed with the discussion. Some complementary information on where DC is likely to be in numerous instances or a basic assumption related to DC location that RAN4 has used so far is needed.

Observation 4: For FR1, RAN4 has conducted MPR/A-MPR simulation under the assumption that DC is placed at the centre of the configured UL CCs for FR1 except for some cases such that dual PAs and/or dual LOs being discussed for intra band UL CA.

Observation 5: For FR2, RAN4 has conducted MPR/A-MPR simulation under the assumption that DC is placed at the centre of the cumulative aggregated channel bandwidth.

Proposals

Proposal : RAN4 should share at least the following information with RAN2.

As the basis of the MPR/A-MPR assumptions, RAN4 has assumed the followings.

FR1: DC is placed at the centre of the configured UL CCs for FR1 except for some cases such that dual PAs and/or dual LOs being discussed for intra band UL CA.

FR2: DC is placed at the centre of the cumulative aggregated channel bandwidth that is defined as “the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs inside the bidirectional spectrum of the UE”.
Though Direct Current leakage frequency can change based on activation or configuration based on any BWP in any CC, CCs or BWPs in-between the outermost CCs or BWPs does not impact on DC location.
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