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1 Introduction
In RAN2#101 meeting [1], there has been a discussion on the number of DRBs, and the following agreements and observations were noted:
Agreements from CP – for reference
1:	The number of DRBs a UE must support in NR is 16 (split and duplicated DRBs count as 1 DRB)
2	The UE shall support any combination of RLC modes as long as the overall number of DRBs does not exceed the maximum number of supported DRBs. 

Observations from UP on what is possible with existing specs
=>	RAN2 UP agrees that the reserved LCID space for logical channels ID cannot be increased past 32  
=>	With this limitation, a maximum of 29 DRBs can be configured without any CA duplicate bearer configured.  
=>	With CA duplications up to 19 DRBs can be configured.  A maximum of 8 DRBs and 2 SRBs can be configured with CA duplication, which means that 18 logical channel ID are taken for duplicate DRBs/SRBs.  That means that 11 other DRBs can be configured without duplication, making a total of 19DRBs in worst case scenario. 

How many DRBs can be configured with duplication?
=>	A maximum of 8DRBs per MAC entity

In RAN2#101bis meeting, the topic of the maximum number of DRBs that can be configured with duplication per UE [2] has been discussed [3], however no agreement was reached.
In this contribution, we provide more detailed technical arguments on the impact of the number of duplicated DRBs on the UE and provide a text proposal to specify the maximum number.
2 Discussion
One important factor influencing the UE design is the time spent between receiving the uplink grant and corresponding uplink transmission, also termed as “critical time”, determined by the K2/N2 parameters. The critical time has a direct impact on the UE processing power. One of the most time consuming tasks during critical time in UE Layer 2 is the logical channel prioritization (LCP). The number of logical channels have a significant impact on the time the UE spends in LCP: the larger the number of logical channels, the longer the time the UE spends during LCP. This means that, in order to support more logical channels while keeping the duration of the critical time fixed, the processing power of the UE needs to be increased.
Observation 1: The maximum number of logical channels supported by the UE has an impact on the processing power required by the UE.
We now analyse the impact of specifying the maximum number of duplicated DBRs per UE or per MAC entity on the number of logical channels.
Option 1: Specify the maximum number of duplicated DRBs per UE = X
Option 2: Specify the maximum number of duplicated DRBs per MAC entity = X
For Option 1, the number of logical channels that all UEs must support is:
	
	Number of logical channels

	LCHs for X duplicated DRBs
	2X

	LCHs for the non-duplicated DRBs  
	16-X

	LCHs for SRBs
	3

	LCHs for duplicated SRB1 and 2
	2

	Total
	21+X


Table 1 Number of LCHs for Option 1
For Option 2, it is:
	
	Number of logical channels

	LCHs for X duplicated DRBs on CG1
	2X

	LCHs for Y duplicated DRBs on CG2
	2Y

	LCHs for non-duplicated DRBs
	16-X-Y

	LCHs for SRBs
	3

	LCHs for duplicated SRB1 and 2
	2

	Total
	21+X+Y


Table 2 Number of LCHs for Option 2
Assuming X = Y = 8, all UEs would have to support 29 logical channels with Option 1 compared to 37 logical channels with Option 2, therefore Option 2 would imply a 27.6% increase for the number of logical channels over Option 1.
Normally the critical time is even more compressed for URLLC to keep the latency low, and considering that duplication is expected to be commonly used for URLLC, we note that the number of DRBs that can be configured with duplication has a significant impact on the processing power of a UE supporting URLLC.
Observation 2: Specifying the maximum number of duplicated DRBs per MAC entity instead of per UE results in a significant increase in the number of logical channels that must be supported by all UEs and impacts the LCP processing time of a UE supporting URLLC.
Following the arguments above, we propose to use the duplication activation/deactivation MAC CE format [4] as a basis with the understanding that the DRB bitmap represents all duplicated DRBs on the UE, and therefore specify the maximum number of duplicated DRBs per UE as 8 in Rel-15 in the stage 2 specification.
Proposal 1: The maximum number of DRBs that can be configured with PDCP duplication on a UE is limited to 8.
A TP for 38.300 v15.1.0 [5] based on the proposal above is provided below.
3 Conclusion
[bookmark: _Ref489959207]We note the following observations and proposal:
Observation 1: The maximum number of logical channels supported by the UE has an impact on the processing power required by the UE.
Observation 2: Specifying the maximum number of duplicated DRBs per MAC entity instead of per UE results in a significant increase in the number of logical channels that must be supported by all UEs and impacts the LCP processing time of a UE supporting URLLC.
Proposal 1: The maximum number of DRBs that can be configured with PDCP duplication on a UE is limited to 8.
4 Text Proposal for 38.300
<Start of modification>
16.1.3	Packet Duplication
When duplication is configured for a radio bearer by RRC, an additional RLC entity and an additional logical channel are added to the radio bearer to handle the duplicated PDCP PDUs. Duplication at PDCP therefore consists in sending the same PDCP PDUs twice: once on the original RLC entity and a second time on the additional RLC entity. With two independent transmission paths, packet duplication therefore increases reliability and reduces latency and is especially beneficial for URLLC services.
When duplication occurs, the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same carrier. The two different logical channels can either belong to the same MAC entity (CA) or to different ones (DC). In the former case, logical channel mapping restrictions are used in MAC to ensure that the logical channel carrying the original PDCP PDUs and logical channel carrying the corresponding duplicates are not sent on the same carrier.
Once configured, duplication can be activated and de-activated per DRB by means of a MAC control element:
-	In CA, when duplication is de-activated, the logical channel mapping restrictions are lifted;
-	In DC, the UE applies the MAC CE commands regardless of their origin (MCG or SCG).
For SRBs, duplication is solely controlled by RRC.
The maximum number of DRBs that can be configured with duplication on a UE is limited to 8.
<End of modification>
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