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1	Introduction
In the last RAN2 meeting, RAN2 agreed an update to TS 37.340 to support full rate UP IP for example for MN-terminated bearers for NE-DC.
Current wording says that the UE shall support UP IP up to the MN-leg's rate, but for MN-terminated split bearers the rate supported by the UE may be exceeded. We discuss here how to address that and propose that full rate UP IP shall only be mandated for MN-bearers.
[bookmark: _Ref178064866]2	Discussion
In the last RAN2 meeting, RAN2 agreed an update to TS 37.340 to support full rate UP IP for example for MN-terminated bearers for NE-DC. Below we show the resulting wording:
	For MR-DC with 5GC, UP integrity protection can be configured on a per radio bearer basis. All DRBs which belong to the same PDU session always have the same UP integrity protection activation, i.e., either on or off:
-	For NR-DC: MN and/or SN terminated DRBs of a PDU session can have UP integrity protection activation either on or off. A UE configured to operate in NR-DC shall support integrity protection for all DRBs (MN and SN terminated) at any data rate, up to and including the highest data rate supported by the UE for both UL and DL (see TS 38.300 [3]).
-	For NE-DC: MN terminated DRBs of a PDU session can have UP integrity protection activation on; however, in this case, the MN will not at any point offload any DRB of such PDU session to the SN. A UE configured to operate in NE-DC shall support integrity protection for all MN terminated DRBs at any data rate, up to and including the highest data rate supported by the UE’s radio access capabilities for MN for both UL and DL (see TS 38.300 [3]). SN terminated DRBs of a PDU session always have UP integrity protection activation off.
-	For NGEN-DC: Both MN terminated and SN terminated DRBs of a PDU session always have UP integrity protection activation off.




This wording might need to be changed, though.
For illustration, consider an MN-terminated split bearer where UE uses the Uu with the MN and Uu with the SN. Consider also uplink, and a highest uplink data rate supported by the UE’s radio access capabilities for MN of 2 Mbps and for SN of 1 Mbps.
The wording in TS 37.340 above says that the UE supports UP IP of only 2 Mbps. However, note that the MN and SN schedules the UE in an uncoordinated manner. I.e. if the MN and the SN schedules the UE up to the rate supported by the UE on each leg, they will schedule the UE at a total of 3 Mbps. That is more than what the UP IP procedure in the UE can cope with.
There are three ways to address this:
1) Add MN-SN coordination to ensure that the highest data rate supported by the UE is not exceeded (2 Mbps in the example).
2) Stick to a limit corresponding to the highest data rate supported by the UE for MN (2 Mbps in the example) but exclude that UP IP can be done for split bearers; i.e., requirement applies only to non-split MN-terminated bearers.
3) The rate for UP IP that is required by the UE is the sum of the rate of MN and SN (3 Mbps in the example above).

Considering the example bitrates above:
Option 1 (add MN-SN coordination): This alternative is to stick with a UE requirement of at most 2 Mbps, but then add MN-SN-coordination to ensure that they will not exceed the 2 Mbps. Such coordination cannot be dynamic though, but instead would be semi-static. For example, the MN would indicate to the SN that "you can schedule the UE with at most 0.5 Mbps" and then the MN can use the remaining 1.5 Mbps. One quickly realises though that to have a semi-static split would result in waste of resources and reduce UE throughput. Consider that the MN must serve other UEs and hence will not serve the UE with 1.5 Mbps, then the UE would not enjoy the 2 Mbps rate which it indeed supports. And if the SN at the same time happen have spare capacity, it can anyway not exceed the 0.5 Mbps, hence resources are wasted.
Option 2 (exclude split-bearers): This would limit the possibility to use UP IP in option 4 since it can only be used for MN-terminated non-split bearers. We think this was not the intention of RAN2 in the previous meeting.
Option 3 (increase rate): This is in our view the only feasible option, which we therefore propose:
[bookmark: _Toc54271290]For split bearers in NE-DC, the "Full rate" refers to the total rate of the UE, i.e. sum of MN and SN rates.
 
To capture this, we can do this change:
	For MR-DC with 5GC, UP integrity protection can be configured on a per radio bearer basis. All DRBs which belong to the same PDU session always have the same UP integrity protection activation, i.e., either on or off:
-	For NR-DC: MN and/or SN terminated DRBs of a PDU session can have UP integrity protection activation either on or off. A UE configured to operate in NR-DC shall support integrity protection for all DRBs (MN and SN terminated) at any data rate, up to and including the highest data rate supported by the UE for both UL and DL (see TS 38.300 [3]).
-	For NE-DC: MN terminated DRBs of a PDU session can have UP integrity protection activation on; however, in this case, the MN will not at any point offload any DRB of such PDU session to the SN. A UE configured to operate in NE-DC shall support integrity protection for all MN terminated DRBs at any data rate, up to and including the highest data rate supported by the UE’s radio access capabilities for MN for both UL and DL (see TS 38.300 [3]). SN terminated DRBs of a PDU session always have UP integrity protection activation off.
-	For NGEN-DC: Both MN terminated and SN terminated DRBs of a PDU session always have UP integrity protection activation off.




[bookmark: _Toc54271291]Adopt the TP above.

3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	For split bearers in NE-DC, the "Full rate" refers to the total rate of the UE, i.e. sum of MN and SN rates.
Proposal 2	Adopt the TP above.
 
Annex
For information, to capture option 2, this change would be needed:

	For MR-DC with 5GC, UP integrity protection can be configured on a per radio bearer basis. All DRBs which belong to the same PDU session always have the same UP integrity protection activation, i.e., either on or off:
-	For NR-DC: MN and/or SN terminated DRBs of a PDU session can have UP integrity protection activation either on or off. A UE configured to operate in NR-DC shall support integrity protection for all DRBs (MN and SN terminated) at any data rate, up to and including the highest data rate supported by the UE for both UL and DL (see TS 38.300 [3]).
-	For NE-DC: MN terminated DRBs of a PDU session can have UP integrity protection activation on; however, in this case, the MN will not at any point offload any DRB of such PDU session to the SN. A UE configured to operate in NE-DC shall support integrity protection for all MN terminated DRBs at any data rate, up to and including the highest data rate supported by the UE’s radio access capabilities for MN for both UL and DL (see TS 38.300 [3]). SN terminated DRBs of a PDU session always have UP integrity protection activation off.
-	For NGEN-DC: Both MN terminated and SN terminated DRBs of a PDU session always have UP integrity protection activation off.
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