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Introduction
RAN2 received an LS from SA2, S2-17669 LS on the number of bearers.  SA2 asked RAN2:
 	SA2 kindly requests RAN2 to provide feedback on the following: 
-	Whether it would be feasible, in Rel-15 time frame, to increase the maximum number of E-UTRA data radio bearers to 15 or 16 and improve the flexibility in the combination of using Acknowledged Mode (AM) and Unacknowledged Mode (UM) 
-	What is the assumption for the maximum number of DRBs supported in NR
SA2 would like to receive feedback about the RAN WG2 assuptions with regard to extending the maximum number of data radio bearers (DRBs), for the following
-	E-UTRA connected to EPC
-	E-UTRA and NR dual connectivity using EPC (so called Option3 family)
-	E-UTRA and/or NR connected to 5GC
This document looks at the specification impact from increasing the number of DRBs.
Discussion
Total number of bearers supported
Currently LTE supports a fixed number of 8 DRBs.  This is hard coded in the specification without a UE capability signalling as:
	#DRBs
	The number of DRBs that a UE shall support
	8


The signalling itself caters for more DRBs.  From the signalling perspective, the following constraints apply:
Current ranges in RRC:
	DRB-Identity
	INTEGER (1..32).  
	Used to identify a DRB for purposes of RRC signalling and used for example in drb-ToAddModList, DRB release, Counter check.  Note that some additional spare values are needed to release/add DRBs within the same message (Removal and addition of the same drb-Identity in a single radioResourceConfigDedicated is not supported).  In worse case, if all DRBs are set up and released, the signalling can cater for 16 DRBs.

	maxDRB	-- 
	INTEGER ::= 11	
	Maximum number of Data Radio Bearers in drb-ToAddModList.  Signalling can only support max 11 DRBs

	eps-BearerIdentity	  
	INTEGER (0..15).
	This value from CN and identifies the EPS bearer

	logicalChannelIdentity	 
	INTEGER (3..10).
	The logical channel identity used in MAC for DRBs.  Only 8 values are defined today


In MAC spec:
	00001-01010
	Identity of the logical channel

	01011-10100
	Reserved


Values 1 and 2 of logical channel id is used for SRB1 and 2.  Which leaves 8 values for DRBs.  The other values are used for MAC CEs.
From the above, the main constraint comes from the logical channel id space.  Increasing it to 16 DRBs will not only require updating the range in RRC, it will also eat into the spare values available in MAC for possible MAC CEs in the future.  There has already been discussion that the current available spare values may not be sufficient.
Apart from logical channel id, the rest of the RRC signalling can support up to 11 DRBs.
From the above analysis, increasing the number of simultaneously supported DRBs will escalate the need to  increase the logical id space in MAC spec.  Increasing the logical id space in MAC increases the size of the MAC header and impact performance.  
Another aspect to consider when increasing the number of DRBs is the need to signal the number of supported DRBs as part of UE capability.   This will also impact network implementations having to support different combinations, with UEs and eNBs supporting different number of bearers.  This will also need procedures to negotiate and downgrade or upgrade the number of DRBs set up for different UEs in eNBs.
Observation #1: While it possible to increase the number of DRBs, increasing number of DRBs to 15 can increase overheads and complexity.    
Supported RLC UM and AM bearers
While the number of supported RLC and UM bearers are not directly signalled as UE capability, the following specification text are relevant in this regard:

	#RLC-AM
	The number of RLC AM entities that a UE shall support
	10



	20
	If bit number 7 is set to 0:
- SRB1 and SRB2 for DCCH + 8x AM DRB

If bit number 7 is set to 1:
- SRB1 and SRB2 for DCCH + 8x AM DRB
- SRB1 and SRB2 for DCCH + 5x AM DRB + 3x UM DRB

NOTE: UE which indicate support for a DRB combination also support all subsets of the DRB combination. Therefore, release of DRB(s) never results in an unsupported DRB combination.

	- Regardless of what bit number 7 and bit number 20 is set to, UE shall support at least SRB1 and SRB2 for DCCH + 4x AM DRB
- Regardless of what bit number 20 is set to, if bit number 7 is set to 1, UE shall support at least SRB1 and SRB2 for DCCH + 4x AM DRB + 1x UM DRB



Based on the above, there are different requirements on what UE shall support.  It is not a hard split as 5x AM and 3xUM bearers for all UEs and different splits are already possible based on what features UE supports.    And as captured in the NOTE above, it is already possible to use fewer number of UM DRBs.  However, there is no explicit signalling on number of AM and UM bearers supported.  The 8x AM bearers and 3x UM bearers seems sufficient even without this capability signalling.
Supporting a more dynamic mixture of AM and UM DRBs in conjunction with increased number of DRBs will require specific capability signalling of the number of AM and UM bearers supported.  Without capability signalling, all UEs will need to mandatorily support the maximum number of UM and AM DRBs.
Observation #2: Supporting flexible combinations of number of AM and UM bearers will increase complexity in terms of UE capability signalling and associated support of different combinations in network and UE.
DRBs in NR
NR follows a different QoS model without a direct one to one mapping between QoS flows in Core network and DRBs in AS.  It is possible to map different QoS flows into one DRB if UE does not support the same number of DRBs a QoS flows.  The only limitation is that UE cannot support more PDU sessions than DRBs.
Observation #3: It is possible to support more number of QoS flows than DRBs in NR.  Number of PDU sessions cannot exceed number of DRBs. 
RAN2 has already agreed to increase the MAC logical id space.  But RAN2 has not yet discussed the number of DRBs to be supported in NR.  Nor whether it is a fixed number as in LTE or variable and signalled as part of UE capability.  It is unlikely that RAN2 will reach agreement on SA DRBs until later in the release.
Observation #4: Number of supported DRBs in NR has not been discussed yet in RAN2.  
Summary and proposal
The document looked at the number of DRBs supported today in LTE and also implications of increasing it in the future.  The number of AM and UM bearers was also discussed.  And it also considered the current status of NR discussions.   The following observations were made:
Observation #1: While it possible to increase the number of DRBs, increasing number of DRBs to 15 can increase overheads and complexity.    
Observation #2: Supporting flexible combinations of number of AM and UM bearers will increase complexity in terms of UE capability signalling and associated support of different combinations in network and UE.
Observation #3: It is possible to support more number of QoS flows than DRBs in NR.  Number of PDU sessions cannot exceed number of DRBs. 
Observation #4: Number of supported DRBs in NR has not been discussed yet in RAN2.  
Based on the above observations, the draft LS response R2-1710654 is proposed.
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