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1. Overall Description:

RAN1 would like to thank RAN4 for the LS RAN4 LS R4-2011906 on additional DC location reporting for intra-band UL CA 

In R4-2011906, RAN4 has come up with two candidates for enhancing the TX DC location signalling to accommodate UL CA

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
RAN4 recognises both methods have their advantages and disadvantages and would like RAN1 and RAN2 feedback feasibility of each method. 

2. Solution for additional DC location reporting for intra-band UL CA
Between the two solutions, we prefer solution 2 which means reporting DC location for each possible BWP permutation. For 2 CC’s as writing in the agreed proposal implies is the priority, this is manageable since it results in to maximum 16 permutations of simultaneously activated BWP’s and therefore theoretically possible DC locations. Each DC location needs 8 bits and on top of that an indication which CC DC resides and which BWP permutation is being considered so for 2CC case 8 (DC location) + 1 (CC) + 4 (BWP permutation) bits are needed and this needs to be repeated 16 times and this results in to 16 x 13 = 78 bits of information transfer.

Solution 2 as such is manageable to implement but there are improvements that can be made by simplifying the signalling and by excluding unlikely cases. 

2.1 gNB informs likely BWP permutations

It is unlikely that gNB will activate BWP’s independently for each CC part of the configured UL CA. The information transfer can be simplified greatly if gNB informs UE with a list of BWP permutations and UE responds with DC location for those permutations. This can be done so that the list is in the order of preference and then DC location is reported in that same order hence 4 bits are saved. 

Observation 1: Since the list of possible BWP permutations is long and for CA network may not even have intent to activate all possible permutations of BWPs, a convenient way to simplify is for network to provide a list of likely BWP permutations to UE 

It should be noted that the intent is to not restrict allowable permutations. The activation procedure should not be changed but this is to provide an opportunity to reduce the amount of BWP permutations. 

2.2 Report according to BWP permutation

The other notable thing here is that currently the reporting is based on BWP. With CA the DC location report should be based on BWP permutation. This is mentioned also in [1] and it should be noted that RAN2 will need a new way to address the DC location. 
Observation 2: RAN2 will need to develop new method to index the DC location for CA  

2.3 Report based on affected CC

In case there are many CC’s configured, the DC will always land on only few specific CC’s regardless of the activated BWP in any CC as long as there is one BWP activated in every configured CC. In this case, it might make sense to only report the DC location for the CC that is affected. Instead of reporting DC location for each BWP permutation for each CC, for example when 8 CC are configured, UE would tell to network that DC would is always in CC 3 and 4 and only report the location for those.  

Observation 3: In some cases, DC is never located in some CC’s and UE will not include DC location for those CC’s

3.   Answers to RAN4 questions:
Question 1: RAN4 asks RAN1 and RAN2 feedback is it possible develop and method where UE reports the TX DC location after every BWP activation for rel-16?

Answer: From the RAN1 perspective, such reporting would be feasible. However, the procedure of triggering a higher layer report in response to a DCI-based physical layer indication may not be straightforward to define. RAN2 has the expertise to answer this question definitively. 
Question 2: RAN4 asks RAN1 and RAN2 for feedback if it is feasible to develop a method for UE to report every possible TX DC location that can be different for any configured BWP permutation for rel-16?

Answer: Yes, it is feasible to develop method for UE to report every possible TX DC location that can be different for any configured BWP permutation for Rel-16. See details in Section 2. 
Question 3: If there is any other way UE could report TX DC location in intra-band UL CA? 

Answer: No other way for UE to report TX DC location in intra-band UL CA is identified so far.

4.   Actions:

To RAN4
ACTION: RAN1 would like to respectfully ask RAN4 to take the above information into account. 

5.   Date of Next RAN WG1 Meetings:
TSG RAN WG1 Meeting #104-e
25 January – 5 February 2021, Electronic
