


3GPP TSG-RAN WG2 #99	R2-1708331
Berlin, Germany, 21st – 25th August 2017

Agenda Item:	10.3.1.11
Source:	Ericsson
[bookmark: _Hlk490039011]Title:	MAC CE details for activation and deactivation of PDCP data duplication
Document for:	Discussion, Decision
Introduction
This contribution addresses the signalling format which could be used to activate and deactivated PDCP data duplication. In RAN2 NR AH June 2017, the following related agreements were reached:

Agreements:
1:	In CA, after the duplication is deactivated, the logical channel to carrier mapping restriction is not applied. UE sends new data via one specified logical channel.
FFS Whether RLC transmissions of the second leg are continued - to be concluded in stage 3 UP.
2	UE acts on MAC CEs received from MCG and SCG. No UE behaviour will be specified to manage a conflict between the commands received from MN and SN. 
FFS Whether UL packet duplication for spit bearer applies for EN-DC.

Agreements:
1. Logical channel prioritization takes into account the all the restrictions configured for the logical channels. 
2. The LTE BSR and SR trigger mechanism can be used for the packet duplication transmission.  no enhancements are needed.
3.  For activation/deactivation MAC CE contains a bitmap corresponding to DRBs configured with duplication.  
4.   Which logical channel is used for duplication leg is based on RRC configuration for CA and DC.  
FFS if fall back to split bearer is supported for DC. 
[bookmark: _Ref178064866]Discussion
For duplication, both in CA and DC, the PDCP transmitter should be dynamically configurable to activate and deactivate duplication. For more dynamic scenarios, where the potential dynamic changes in the UL propagation channels of the respective transmission legs, beside RRC configured transmission direction(s), also dynamic reconfiguration should be enabled. It had been agreed to reuse MAC CE for this dynamic reconfiguration of duplication.
The duplication happens via two transmission legs, where “leg” refers in CA to a carrier, and in DC to a cell group, but in both cases via different logical channels (RLCs). 
In both cases of CA duplication and DC duplication, MAC CEs for duplication activation/deactivation may be received consecutively on the same or different MAC entities. Network implementation can make sure that frequent toggling between the duplication states is avoided. Generally, a newly received MAC CE should always override the duplication/link direction state of a previously received MAC CE. This way, for example reliability improvements of sending the same MAC CE repetitively are possible, otherwise not.
[bookmark: _Toc484782543][bookmark: _Toc484789637][bookmark: _Toc485037538][bookmark: _Toc485387126][bookmark: _Toc485387286][bookmark: _Toc489873292][bookmark: _Toc490143385][bookmark: _Toc490211408][bookmark: _Toc490211565]Next received MAC CE for duplication overrides previous duplication (independent on which cell group it is received).
Proposal 1 implies that either different reserved LCIDs to identify the purpose of the MAC CE must be used for activation and deactivation, respectively. Or that a flag is used within the MAC CE indicating either activation or deactivation.
It should be noted, that even though the duplication/transmission direction steering is controlled via MAC CE’s, the actual functionality is on PDCP layer. Therefore, beside of receiving the MAC CE’s no MAC functionality is involved in the PDCP duplication/transmission direction steering, i.e. it is transparent to MAC. I.e. MAC only indicates duplication activation/deactivation and prioritized transmission direction to PDCP.
[bookmark: _Toc489873293][bookmark: _Toc490143386][bookmark: _Toc490211409][bookmark: _Toc490211566]MAC indicates duplication activation/deactivation to higher layers (PDCP), thus is transparent to MAC itself.
It had been agreed to use a bitmap corresponding to DRBs configured with duplication. Each bit thereby indicates activated or deactivated state for the corresponding bearer, and is thus in-line with proposal 1. The same behaviour should be extended from DRBs to cover also SRBs.
[bookmark: _Toc490211567]SRBs are considered in the MAC CE bitmap for activation deactivation of duplication the same way as DRBs.  
The MAC CE should have a fixed size and therefore the number of addressable RBs is limited. We believe that 8 bit are sufficient, which can be shared among the up to 3 SRBs and 8 configurable DRBs. The corresponding MAC CE format is illustrated in Figure 1.
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Figure 1 – Fixed size MAC CE for PDCP duplication with bitmap. 
[bookmark: _Toc488850492][bookmark: _Toc488850566][bookmark: _Toc490143387][bookmark: _Toc490211410][bookmark: _Toc490211568][bookmark: _Toc489873290]A fixed size 1 byte content MAC CE should be used to activate and deactivate PDCP duplication based on the bitmap.  
It has to be defined to which RBs the bits map to exactly. It had been agreed that only the subset of DRBs configured with duplication should be considered, and this can readily be extended to cover SRBs (proposal 3). Then it has to be defined in which order those SRBs and DRBs are considered. We propose:
[bookmark: _Toc490211411][bookmark: _Toc490211569]The bits correspond to RBs (SRBs and DRBs) configured with duplication. Thereby, the bitmap contains first bits mapped to SRBs in ascending order of their SRB ID, afterwards the bitmap contains bits mapped to DRBs in ascending order of their DRB IDs.
[bookmark: _GoBack]Example: SRB 1 and 3 and DRB 5, 8 and 20 are configured with duplication. The bitmap would map to [SRB1, SRB3, DRB5, DRB 8, DRB 20, N/A, N/A, N/A]. Considering “1” as activation, and “0” as deactivation, and for the example where SRB 3 and 5 should be activated, while the others should be deactivated, the bitmap would be [01100000].
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	Next received MAC CE for duplication overrides previous duplication (independent on which cell group it is received).
Proposal 2	MAC indicates duplication activation/deactivation to higher layers (PDCP), thus is transparent to MAC itself.
Proposal 3	SRBs are considered in the MAC CE bitmap for activation deactivation of duplication the same way as DRBs.
Proposal 4	A fixed size 1 byte content MAC CE should be used to activate and deactivate PDCP duplication based on the bitmap.
Proposal 5	The bits correspond to RBs (SRBs and DRBs) configured with duplication. Thereby, the bitmap contains first bits mapped to SRBs in ascending order of their SRB ID, afterwards the bitmap contains bits mapped to DRBs in ascending order of their DRB IDs.
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