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Introduction
RAN2 received LS from SA2 on the number of DRBs in RAN2#99bis meeting in Prague (R2-1710245). 
SA2 had discussed about the impacts of the maximum number of LTE bearers to the end user services implemented by LTE/EPS networks. Based on RAN2 discussion, the following agreements were made and LS sent back to SA2 (in R2-1712066):

[bookmark: _Ref178064866]It is possible to extend the number of DRBs  to 15 in Rel-15.  However, extending to 15 would have implication in RAN2 specs to extend the MAC header to support more logical channels which has an overhead impact. 

The extension of DRB to the number less than above is possible without having to extend the MAC header and still keeping a few “reserved” bits in the MAC specification for further use. 

Currently all UEs support 8 DRBs.  If the number of DRBs is extended, the number of DRBs supported will need to be signalled as part of UE AS capability and this will also need to be visible in the CN.  

The current 5AM and 3UM bearers comes from the FGI bit 20.  More flexible combinations of number of AM and UM bearers is feasible with UE capability signalling. 

The above response is valid for LTE connected to EPC as well as EN-DC (architecture option 3).  

The number of DRBs in NR will be in the range of 16..32 but RAN2 has not concluded on the final number.  


RAN2 discussed this for TEI14 at RAN2#101 but concluded that it should be done in TEI15 instead:

R2-1802380	FGI20 limitation for DRBs	Ericsson	discussion	Rel-14
Proposal 1	Introduce a new capability to overcome FGI20 limitation
-	Nokia thinks the question is whether we do it for R14 or R15
-	Qualcomm thinks we should first finish the WI on increasing DRB numbers 
Proposal 2	If new capability is set, then the UE supports any combinations of AM and UM bearers, up to 8 DRBs in total
Proposal 3	Discuss in which release new capability bit is introduced like Rel-14
=>	This will be done in TEI15


Discussion
The LS R2-1710245 mentioned that the currently supported options for “E-UTRA connected to EPC” allow either 8 Acknowledged Mode (AM) or 5 AM + 3 Unacknowledged Mode (UM) bearers per UE. That is correct understanding as TS 36.331 FGI table in Annex B1 states:
	Index of indicator (bit number)
	Definition
(description of the supported functionality, if indicator set to one)
	Notes
	If indicated "Yes" the feature shall be implemented and successfully tested for this version of the specification
	FDD/ TDD diff

	7
	- RLC UM
	- can only be set to 0 if the UE does neither support VoLTE nor MCPTT
	Yes, if UE supports VoLTE, MCPTT, or both.
Yes, if UE supports SRVCC to EUTRAN from GERAN.
	No

	…

	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

	Yes
	No



It is quite common assumption that the UE is configured with at least one UM bearer e.g. if it is receiving voice call. In that case, the UE supports only 5 AM bearers.  However, one use case could be that UE is configured e.g. with 1 UM bearers and 7 AM bearers. This kind of configuration could be supported from signalling point of view but FGI20 indicates that this case cannot be supported, even though the additional UE complexity of supporting any combination of UM and AM DRBs is likely very small compared to current requirements (i.e. in addition to supporting 8 AM DRBs and supporting 3 UM + 5 AM DRBs). Hence, we consider that introducing new capability to increase number of DRBs is quite straightforward change and it has limited specification impacts.
The simplest way would be to just introduce a new capability bit that overrides this FGI20 limitation. If the UE indicates that bit, then it should support any combinations of AM and UM bearers, up to 8 DRBs in total.
[bookmark: _Toc498542249][bookmark: _Toc505341224][bookmark: _Toc506320356][bookmark: _Toc509490293][bookmark: _Toc510713284]Introduce a new capability to overcome FGI20 limitation
[bookmark: _Toc498542250][bookmark: _Toc505341225][bookmark: _Toc506320357][bookmark: _Toc509490294][bookmark: _Toc510713285][bookmark: _GoBack]If new capability is set, then the UE supports any combinations of AM and UM bearers, up to 8 DRBs in total
CRs are provided in R2-1805370, R2-1805371.
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	Introduce a new capability to overcome FGI20 limitation
Proposal 2	If new capability is set, then the UE supports any combinations of AM and UM bearers, up to 8 DRBs in total
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