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1. [bookmark: _Toc485413030]Introduction
In RAN2#97, it was agreed to support split SRB and direct SRB (SCG SRB) from the SN.  Several agreements were made in subsequent meetings regarding split SRB and SCG SRB, which are summarized in the Annex.  
In this contribution, we will address the relevant FFSs and other remaining aspects on the setup/configuration of SCG SRB. 

1. [bookmark: _Ref178064866][bookmark: _Toc485413031]Discussion
1. SCG SRB setup
As agreed in RAN2#97bis (see Annex), the addition of the SCG SRB is decided by the SN, while it is FFS if the MN can request it. The main reason behind the introduction of the SCG SRB is for fast reconfigurations of the SCG by the SN that do not require co-ordination between the MN and SN and to enable the UE to send measurement reports to the SN (i.e. for those measurements that were configured by the SN) as fast as possible. It has been agreed that the SCG SRB will not be split (see Annex) and thus there will be no impact in terms of the MCG configuration (i.e. no lower layer MCG configurations required, and consequently, no admission control needed at the MN to ensure there are enough resources for setting up corresponding resources). 
Thus, we propose:

1. [bookmark: _Toc490243885]The SCG SRB addition and reconfiguration is decided by the SN and its configuration and usage is completely transparent to the MN.

SCG SRB Configuration
Figure 1 depicts a high level overview of the transmission and reception of DRBs/SRBs on the LTE protocol stack assuming we have both SRB1 and SRB2 configured, as well as 2 DRBs.



Figure 1: DRB/SRB transmission/reception in LTE
Each DRB/SRB is mapped to separate PDCP and RLC entities. On the transmitter side, the data is pushed to the PDCP, RLC and MAC. Each layer performs the configured functionality on the data, adds a header and pushes it to the next layer. The MAC layer could apply multiplexing and aggregate data from multiple RLC entities, if the grant for the concerned TTI has sufficient space for them. Whether multiplexing is performed or not, a header is appended to each corresponding RLC PDU, which includes a logical channel ID (LCID) for the DRB or SRB that this data belongs to. This LCID is used on the receiver side to map the data from the MAC layer to the corresponding RLC entity.
The LCID is a 5-bit field, and the mapping of the different LCID values is defined in TS 36.321 and depicted in Table 1. As can be seen from the table, the UE can support a maximum of 8 DRBs in LTE
Table 1. Mapping of LCID values
	Value(s)
	Usage

	1
	SRB1

	2
	SRB2

	3
	SRB1bis[footnoteRef:1] [1:  Note that even though LCID 3 is used for SRB1bis, SRB1bis is used only for NB-IoT operating in DoNAS mode, and there will be no DRBs setup in that case. Thus, LCID value of 3 can be used for DRBs as well.] 


	3-10
	DRBs

	0, 11-31
	CCCH/MAC control related/reserved



RAN2 has agreed that there is only one SRB for the SCG SRB and it will be used only for (a subset of) SRB1 messages (see Annex). Thus, a straight way forward will be to reuse the SRB1 LCID in NR MAC also for the SCG SRB from the SN. If split SRB1 is not configured, that will not be a problem because the NR MAC of the receiver, when receiving a MAC PDU that has LCID value of 1, will immediately know that this data belongs to the SCG SRB. The data corresponding to SRB1 will only be received at the LTE MAC of the receiver, and thus is also clearly identified and mapped to the corresponding SRB1 RLC and PDCP entities. 
However, a confusion will result at the receiver if split SRB1 is also configured. This is illustrated in Figure 2. As can be seen in the figure, both the split SRB1 and SCG SRB from the NR RRC will generate a MAC PDU that will have a header with an LCID set to 1. When the UE receives these PDUs at the NR MAC (in the case of DL data), it will not be able to determine whether to forward them to the RLC entity that is mapped to the split SRB (which is then further forwarded to the LTE side) or to push it to the RLC entity that is mapped to the SCG SRB from SN (which is then further forwarded to the NR PDCP and RRC). The situation is similar for UL data reception at the NR MAC. Thus, it will not be possible to reuse LCID of 1 for the SCG SRB if split SRB1 is also configured. 



[bookmark: _Ref490231924]Figure 2: NR MAC LCID confusion with simultaneous split SRB and SCG SRB
Thus, we propose: 
1. [bookmark: _Toc490243886]LCID values of 1 and 2 to be associated for the SCG legs of split SRB1 and 2, respectively.
1. [bookmark: _Toc490243887]An LCID value other than 1 and 2 to be used for the SCG SRB to avoid confusion with split SRB1/2 at the NR MAC. 
1. [bookmark: _Toc485413032]Conclusion
In this contribution, we have discussed the setup of the SCG SRB and we propose:
Proposal 1	The SCG SRB addition and reconfiguration is decided by the SN and its configuration and usage is completely transparent to the MN.
Proposal 2	LCID values of 1 and 2 to be associated for the SCG legs of split SRB1 and 2, respectively.
Proposal 3	An LCID value other than 1 and 2 to be used for the SCG SRB to avoid confusion with split SRB1/2 at the NR MAC.

Annex: Agreement history

Agreements in RAN2#97bis:
· SCG SRB can be configured based on network decision.
· Addition of SCG SRB is decided by SN.
· FFS Whether the MN can request establishment of SCG SRB
· SCG SRB configuration is provided by NR RRC from SN.
· for LTE-NR tight interworking where LTE is the MN with SCG SRB configured, only one SRB is required on the SN side, and only for messages corresponding to SRB1
· direct SRB from the SN will not support splitting in Rel-15
· both SRB1 and SRB2 from the MN support splitting
· SCG SRB is of higher scheduling priority than all DRBs.

Agreements in RAN2#98: 
· SCG SRB is modelled as one of the NR SRBs defined in 38.331. 
· SCG SRB uses NR-DCCH logical channel type. 
· A UE can be configured with both split MCG SRB and SCG SRB simultaneously. 
· SCG SRB and the SCG leg of split SRB1/2 will be independently configured 
· SCG-SRB establishment and release can be done at SCG addition and SN change
· SCG-SRB reconfiguration can be done at SCG modification procedure.
· RRC PDUs on SCG-SRB are ciphered using NR PDCP.
· RRC PDUs on SCG-SRB are integrity protected using NR PDCP.
· Security keys for SCG-SRB are derived from S-KgNB
· The default scheduling priorities of MCG split SRB1 and SCG SRB are same

Agreements in RAN2 AH#2:
· LCID to be used for SCG-SRB and the SCG legs of the MCG split SRBs (SRB1 and SRB2) will be fixed in the spec.
· SCG SRB is not supported on LTE (i.e. for NE-DC)
· "SRB3" to be used for SCG-SRB
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