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1. Introduction

	RAN2#1801-adhoc
After packet duplication is activated, for CA duplication, PDCP data volume is included in both the LCG associated with the primary RLC entity and the LCG associated with the secondary RLC entity.
RAN2 #101 agreement
FFS if duplication MAC CE is de-coupled from SCell deactivation MAC CE.
SRB duplication for CA is supported.  FFS LCID is allocated by RRC signalling and is not fixed.


This contribution is to discuss potential scheduling issue on CA PDCP duplication.
2. Discussion

PDCP duplication scheduling issue
Currently, a UE can support CA PDCP duplication for DRB and SRB. Each radio bearer configured with CA PDCP duplication will be associated with two logical channels, one logical channel is primary path and the other logical channel is secondary path. In addition, the two logical channels will be associated with different cells. And each logical channel will be associated with one or multiple cell(s). 
Regarding the cell scheduling limitation (i.e. allowedServingCells), a potential issue for scheduling is observed. Detail example of the issue is shown in Figure 1. A new data arrival in one logical channel of PDCP duplication will be blocked by pending data in another logical channel (e.g.LC1) of the PDCP duplication. 

Figure 1: A possible issue of PDCP scheduling
Regarding the condition shown in Figure 1, since the base station already scheduled transmission for data 1 in LC2 in the condition, the base station will know the size of data 1 and the base station should schedule data1 in the LC1. In such case, if the network schedule enough uplink grant for data1 in the LC1, the UE could still be possible to transmit padding BSR or periodic BSR through the. Based on the analysis, we think there is no blocking issue between different legs of a PDCP duplication RB for normal scheduling case.
Observation 1: For normal scheduling case, there is no blocking issue between different legs of a PDCP duplication RB. 
In our view, the critical part will be that a cell scheduling limitation will be impacted by serving cell condition. Currently, serving cell could occur beam failure event caused temporarily blocking from scheduling. If beam failure occurs on a serving cell, the UE could not receive resource on the serving cell for serving logical channel(s) associated with the serving cell. In such case, data belonging to those logical channel(s) will be pending in buffer until beam pair link is recovered. Hence, neither padding BSR nor periodic BSR could solve the issue mentioned in Figure 1.
Observation 2: While one or multiple serving cells are functional, allowedServingCells limitation may cause data pending in buffer if cell(s) associated with logical channel of the data is temporarily un-functional. 

Based on the observation, in some cases, such pending data will cause regular BSR trigger condition being blocked. A possible example is shown in Figure 2. The data A and duplicate data A’ could belong to either DRB or SRB. In figure 2, when a UE has data A and duplicate data A’ arrives, the UE will trigger BSR/SR transmission for A and A’. Data A is transmitted to network through associated cell (i.e. PCell). On the other hand, duplicate data A’ cannot be transmitted due to beam failure event on associated cell (i.e. SCell1). In such case, network may know remaining data could only be scheduled through SCell 1 and wait for beam failure recovery request from the UE. Before the UE recovers from SCell beam failure, any new data (data B) with same or lower priority cannot trigger regular BSR and SR for informing new data arrival in time even if PCell is still usable. 
Figure 2: A possible scenario issue
In our view, since the UE still can be scheduled through other serving cells, this condition causes unnecessary scheduling delay. Compared allowedServingCells with other scheduling limitation, the cell condition cannot be always controlled by network and it takes more time to recovery.

For preventing such condition, there are multiple solutions listed in below. 

Solution 1: BSR trigger for one leg of a PDCP duplication RB should ignore another leg of the PDCP duplication RB [3]
Solution 2: To enable the regular BSR to be triggered if the new UL data belongs to a duplicated logical channel with equal priority as the highest priority of any other logical channels containing available UL data [4]
Solution 3: Consider data from a logical channel as no available for transmission if logical channel is configured with allowedServingCells and corresponding serving cell(s) occurs beam failure
Regarding Solution 1 and 2, the UE will need to trigger extra regular BSR for some normal cases. In our view, it is over-design for the issue. Hence, we propose that data from a logical channel will be considered as not available for transmission if the logical channel is configured with allowedServingCells and corresponding serving cell(s) occurs beam failure.

Proposal 3: data from a logical channel will be considered as not available for transmission if the logical channel is configured with allowedServingCells and corresponding serving cell(s) occurs beam failure.
3. Conclusion

Based on the analysis of this document, we have following proposals:
Observation 1: For normal scheduling case, there is no blocking issue between different legs of a PDCP duplication RB. 
Observation 2: While one or multiple serving cells are functional, allowedServingCells limitation may cause data pending in buffer if cell(s) associated with logical channel of the data is temporarily un-functional. 

Proposal 1: data from a logical channel will be considered as not available for transmission if the logical channel is configured with allowedServingCells and corresponding serving cell(s) occurs beam failure.
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