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1   Introduction
In RAN2#97bis meeting, the following agreements were made regarding to PDCP duplication:

	1. RRC configures PDCP for duplication and the radio protocols of the UE with separate RLC entities and logical channels to handle duplicates (referred to as “legs”).
2. Only one additional leg is configured for PDCP duplicates.

3. The original PDCP PDU and the corresponding duplicate shall not be transmitted on the same transport block.

FFS whether in CA case to support PDCP duplicate with the same carrier with some restriction to prevent them from being transmitted on the same transport block. (noting that we have already agreed that they can be send on different carriers)  

FFS if it should be mapped to different logical channels and then the logical channels of the different legs shall not be transmitted on the same transport block 

4. Logical channel mapping restrictions need to be introduced to handle duplicates within one MAC entity (CA).


In this contribution, we will further discuss the motivation to support PDCP duplicates within the same carrier and how to ensure that the PDCP duplicates will not be transmitted in the same transport block. 
2   Discussion
2.1 The motivation and benefit 
It has been agreed that duplicated packets can be sent on different carriers in CA. However, in some cases, when packet duplication is enabled to be transmitted on different carriers, one carrier may become overloaded or the quality becomes too bad. Then the reliability can still be enhanced by transmitting the duplicates via the same carrier. 
If the duplicates are sent within the same carrier, there are two possible options:

Option 1: Duplicates are sent in different TTIs. 
Option 2: Duplicates are sent in the same TTI but over different PRB sets. 

For option 1, delay is expected as some packets have to wait until the next TTI, which is unacceptable for some latency sensitive. For option 2, frequency diversity gain can be achieved. And it requires to generate two TBs in one TTI. 
Observation: Frequency diversity gain can be achieved when duplicates are transmitted in one TTI over two different PRB sets. 
Proposal 1: Support PDCP duplicate within the same carrier in CA case.

2.2 Enhance LCP rules
For either option1 or option2, restriction is needed to prevent the duplicates from being transmitted on the same transport block. This can be realized by setting special LCP rules which will be discussed in the following. 
In LAA, the mapping restriction of logical channels in a single MAC is already supported. NR can design similar LCP rules when duplication is enabled. The LCP rules are used to prevent the duplicates from being multiplexed in one MAC PDU. 
The gNB configures different logical channels for duplicates. When performing LCP, if data from one logical channel is put in the MAC PDU, data from the duplicated logical channel will not be multiplexed in this MAC PDU. How to decide which one of the duplicated logical channels to select for the MAC PDU is specified in [].
Proposal 2: Enhance LCP rules to prevent the duplicates from being multiplexed in the same MAC PDU, i.e. when data from one logical channel is put in the MAC PDU, data from the duplicated logical channel will not be multiplexed in this MAC PDU.
3   Conclusion
By discussing PDCP duplication within the same carrier, we have the following observation:

Observation: Frequency diversity gain can be achieved when duplicates are transmitted in one TTI over two different PRB sets. 
And we propose:

Proposal 1: Support PDCP duplicate within the same carrier in CA case.

Proposal 2: Enhance LCP rules to prevent the duplicates from being multiplexed in the same MAC PDU, i.e. when data from one logical channel is put in the MAC PDU, data from the duplicated logical channel will not be multiplexed in this MAC PDU.
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