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Introduction
In RAN2#97, it was agreed to support the following for LTE-NR tight interworking where LTE is the master (EN-DC)
· the splitting of SRBs
· a direct SRB from the SN. 
Also, in RAN2#97bis, it was further agreed that 
· 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
· the following RRC messages can be sent via the SRB in the SCG: RRCConnectionReconfiguration,  RRCConnectionReconfigurationComplete, MeasurementReport
· 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.

Based on these agreements, the SRB structure for EN-DC in Rel-15 will be as shown in Figure 1. 


Figure 1: SRBs for LTE-NR tight interworking
In this contribution, we discuss how this direct SRB (referred to as SCG SRB from here onwards) should be identified and mapped to a logical channel.
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Transmission and Reception of DRBs/SRBs in LTE
Figure 2 depicts a high level overview of the transmission and reception of DRBs/SRBs on the protocol stack assuming we have both SRB1 and SRB2 configured, as well as 2 DRBs.



Figure 2: DRB/SRB transmission/reception in LTE
Each DRB/SRB is mapped to a 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, in LTE the UE can support a maximum of 8 DRBs
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


 
Handling split SRB and SCG SRB
As mentioned above, 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. 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 3. 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. 



Figure 3: NR MAC LCID confusion with simultaneous split SRB and SCG SRB
1. The usage of the same LCID for split SRB and SCG SRB will cause confusion at the NR MAC level.
This problem can be mitigated if we use a different LCID for the SCG SRB. 

1. Using an LCID for SCG SRB that is different from split SRB will mitigate the confusion problem at the NR MAC when both split SRB and SCG SRB are configured. 

[bookmark: _GoBack]Another aspect that was agreed upon in RAN2_97bis was that the SCG SRB will have a priority higher than any DRB. But the priority of this SCG SRB relative to other SRBs was not discussed. If the SCG SRB was not configured simultaneously with split SRB1, it would have been straightforward to give the SCG SRB the same priority as SRB1 (i.e. the highest priority). However, if both split SRB1 and SCG SRB are configured, it is not clear whether the SCG SRB should have a priority equal to or lower than that of SRB1. 

1. If both split SRB and SCG SRB are configured, it is not clear whether the logical channel associated with the SCG SRB will have a lower or equal priority to that of the split SRB. 

Considering the above observations, we propose: 

1. RAN2 to associate an LCID value other than 1 and 2 for the SCG SRB to avoid confusion with split SRB1/2 at the NR MAC.
1. RAN2 to discuss and decide the priority of the SCG SRB as compared to SRB1/2.

Conclusion
In this contribution, we have discussed the issue of SCG SRB identification and mapping it to a logical channel, and we have observed that:

1. The usage of the same LCID for split SRB and SCG SRB will cause confusion at the NR MAC level.
1. Using an LCID for SCG SRB that is different from split SRB will mitigate the confusion problem at the NR MAC when both split SRB and SCG SRB are configured. 
1. If both split SRB and SCG SRB are configured, it is not clear whether the logical channel associated with the SCG SRB should have a lower or equal priority to that of the split SRB. 

Considering the above observations, we propose: 

1. RAN2 to associate an LCID value other than 1 and 2 for the SCG SRB to avoid confusion with split SRB1/2 at the NR MAC.
1. RAN2 to discuss and decide the priority of the SCG SRB as compared to SRB1/2.
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