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Introduction
This contribution discusses about functional and specification impact caused by the increase of number of DRBs.
[bookmark: _Ref178064866]Discussion
In the last RAN2#99bis meeting, the number of DRBs was discussed. The discussion concluded that the current specification is not limiting the number of UM and AM DRBs to 3 and 5, but the limit is introduced by the FGI capability (Bits 20 and 7). The FGI field is independent topic and it is discussed in the contribution [1]. There are three main options to choose when considering the increase of number of DRBs from the current 8 DRBs: 
[bookmark: _Toc498075330][bookmark: _Toc498432863][bookmark: _Toc498434787][bookmark: _Toc498435130][bookmark: _Toc498631935][bookmark: _Toc498634686][bookmark: _Toc498634719][bookmark: _Toc498641958]There are four main options on increasing the number of DRBs: 
[bookmark: _Toc498075331][bookmark: _Toc498432864][bookmark: _Toc498434788][bookmark: _Toc498435131][bookmark: _Toc498631936][bookmark: _Toc498634687][bookmark: _Toc498634720][bookmark: _Toc498641959]Option 1: Number of DRBs is increased to 11. 
[bookmark: _Toc498075332][bookmark: _Toc498432865][bookmark: _Toc498434789][bookmark: _Toc498435132][bookmark: _Toc498631937][bookmark: _Toc498634688][bookmark: _Toc498634721][bookmark: _Toc498641960]Option 2: Number of DRBs is increased to 15.
[bookmark: _Toc498075333][bookmark: _Toc498432866][bookmark: _Toc498434790][bookmark: _Toc498435133][bookmark: _Toc498631938][bookmark: _Toc498634689][bookmark: _Toc498634722][bookmark: _Toc498641961]Option 3: Number of DRBs is increased to more than 15. 
[bookmark: _Toc498435134][bookmark: _Toc498631939][bookmark: _Toc498634690][bookmark: _Toc498634723][bookmark: _Toc498641962]Option 4: Number of DRBs is not increased in Rel-15.
The appendix provides a comparison of DRB options with LCID space. The following subsections will analyse the impact of increasing the number of DRBs to LCID space as well as impact on current specifications.
DRB range impact on LCID space
The size of the LCID space is coupled with the decision of the number of DRBs. The LCID field in the MAC header is 5 bits and hence can support 32 values. LCIDs are used to identify which logical channel and MAC control element are included in the MAC PDU. Currently there are 10 LCIDs marked as “Reserved” for DL and 7 for UL. Increasing the number of LCIDs to 11 (Option 1) would leave 4 “Reserved” UL LCIDs. Furthermore, increasing the number DRBs to 15 (Option 2) would result that all the remaining LCIDs in the UL would be consumed. Alternatively, if the number of DRBs is increased to beyond 15, LCID space must be increased (Option 3), which anyway will be needed at some point in time consider additions of new MAC CEs. 
Based on the number of DRBs, following can be observed in LCID space. 
[bookmark: _Toc498631941][bookmark: _Toc498634692][bookmark: _Toc498634725][bookmark: _Toc498641963]DRB option has impact on LCID space
a. [bookmark: _Toc498631942][bookmark: _Toc498634693][bookmark: _Toc498634726][bookmark: _Toc498641964]If number of DRBs is increased to 11, there are 4 “Reserved” LCIDs remaining.
b. [bookmark: _Toc498631943][bookmark: _Toc498634694][bookmark: _Toc498634727][bookmark: _Toc498641965]If number of DRBs is increased to 15, there are 0 “Reserved” LCIDs remaining.
c. [bookmark: _Toc498631944][bookmark: _Toc498634695][bookmark: _Toc498634728][bookmark: _Toc498641966]If number of DRBs is increased to more than 15, LCID space needs extension.
Historically, each release has been consuming LCIDs, and the rel-15 is not expected to be exception to this rule. When considering the increase of the number of DRBs, Reserved LCIDs should be left for future extensions and critical fixes. For instance, there should be reserved values left for MAC CEs. Following table summarizes the changes in LCID space reserved values. 
Table 1 – Remaining LCIDs in MAC per release.
	Release
	Remaining LCIDs

	
	DL
	UL

	Rel-11
	16
	14

	Rel-12
	15 (-1) 
	10 (-4) 

	Rel-13
	13 (-2)
	10 (0) 

	Rel-14
	10 (-3) 
	7 (-3)
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RAN2#97bis discussed about the LCID space and concluded that the issue may be discussed as it reappears. As this issue has reappeared already after a few months since the last discussion, there is no reason to postpone the decision to extend the LCID space anymore. The issue of LCID space running out should be resolved already for release-15. 
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Contribution [2] is discussing about solutions to increase the number of supported LCID fields. 
Specification impact on increase of number of DRBs
If the number of DRBs is increased, it will have impact on at least to the following specifications. 

	TS 36.321 MAC protocol specification
	· Change in LCID space and formats

	TS 36.331 RRC Protocol specification
	· DRB range update
· Capability bits

	TS 36.306 UE radio access capabilities
	· Capability to support extended DRB range 
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Conclusion
In section 2 we made the following observations:
Observation 1	There are four main options on increasing the number of DRBs:
	Option 1: Number of DRBs is increased to 11.
	Option 2: Number of DRBs is increased to 15.
	Option 3: Number of DRBs is increased to more than 15.
[bookmark: _GoBack]	Option 4: Number of DRBs is not increased in Rel-15.
Observation 2	DRB option has impact on LCID space
a.	If number of DRBs is increased to 11, there are 4 “Reserved” LCIDs remaining.
b.	If number of DRBs is increased to 15, there are 0 “Reserved” LCIDs remaining.
c.	If number of DRBs is increased to more than 15, LCID space needs extension.
Observation 3	Historically, each release has consumed multiple LCID fields (either UL or DL) and Rel-15 is not expected to be exception.
Observation 4	There is no reason to postpone LCID space extension to the future release if DRB range is extended to support more than 8 DRBs.

Based on the discussion in section 2, we propose following 
Proposal 1	If the number of DRBs is increased, LCID space is extended.
Proposal 2	RAN2 is kindly requested to discuss about increasing the number of DRBs with the following options.
		Option 1: Number of DRBs is increased to 11
	Option 2: Number of DRBs is increased to 15
	Option 3: Number of DRBs is increased to more than 15
	Option 4: Number of DRBs is not increased in Rel-15
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Table 1: Comparison of DL LCID space impact on Number of DRBs selected
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Table 2: Comparison of UL LCID space impact on Number of DRBs selected
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LTE Rel-14, 8 DRBs Opt 1: LTE Rel-15, 11 DRBs Opt 2: LTE Rel-15, 15 DRBs

Opt 3: LTE Rel-15, 15 DRBs,       

6-bit LCID space,

0

CCCH CCCH CCCH CCCH

1

Logical Channel ID Logical Channel ID Logical Channel ID Logical Channel ID

10

Logical Channel ID Logical Channel ID Logical Channel ID Logical Channel ID

11

Reserved DRB 9  DRB 9  Reserved

12

Reserved DRB 10 DRB 10 Reserved

13

Reserved DRB 11 DRB 11 Reserved

14

Reserved Reserved DRB 12 Reserved

15

Reserved Reserved DRB 13 Reserved

16

Reserved Reserved DRB 14 Reserved

17

Reserved Reserved DRB 15 Reserved

18

Reserved Reserved Reserved Reserved

19

Reserved Reserved Reserved Reserved

20

Reserved Reserved Reserved Reserved

21

Activation/Deactivation of CSI-

RS

Activation/Deactivation of CSI-

RS

Activation/Deactivation of CSI-

RS Activation/Deactivation of CSI-RS

22

Recommended bit rate Recommended bit rate Recommended bit rate Recommended bit rate

23

SC-PTM Stop Indication SC-PTM Stop Indication SC-PTM Stop Indication SC-PTM Stop Indication

24

Activation/Deactivation (4 

octets)

Activation/Deactivation (4 

octets)

Activation/Deactivation (4 

octets) Activation/Deactivation (4 octets)

25

SC-MCCH, SC-MTCH (see 

note)

SC-MCCH, SC-MTCH (see 

note)

SC-MCCH, SC-MTCH (see 

note) SC-MCCH, SC-MTCH (see note)

26

Long DRX Command Long DRX Command Long DRX Command Long DRX Command

27

Activation/Deactivation (1 

octet)

Activation/Deactivation (1 

octet)

Activation/Deactivation (1 

octet) Activation/Deactivation (1 octet)

28

UE Contention Resolution 

Identity

UE Contention Resolution 

Identity

UE Contention Resolution 

Identity UE Contention Resolution Identity

29

Timing Advance Command Timing Advance Command Timing Advance Command Timing Advance Command

30

DRX Command DRX Command DRX Command DRX Command

31

Padding Padding Padding Padding

32

N/A N/A N/A DRB 9 

33

N/A N/A N/A DRB 10

34

N/A N/A N/A DRB 11

35

N/A N/A N/A DRB 12

36

N/A N/A N/A DRB 13

37

N/A N/A N/A DRB 14

38

N/A N/A N/A DRB 15

39

N/A N/A N/A Reserved

63

N/A N/A N/A Reserved

DL-SCH

. . . 

. . . 


image2.emf
LTE Rel-14, 8 DRBs Opt 1: LTE Rel-15, 11 DRBs Opt 2: LTE Rel-15, 15 DRBs

Opt 3: LTE Rel-15, 15 DRBs,       

6-bit LCID space,

0

CCCH CCCH CCCH CCCH

1

Logical Channel ID Logical Channel ID Logical Channel ID Logical Channel ID

10

Logical Channel ID Logical Channel ID Logical Channel ID Logical Channel ID

11

CCCH CCCH CCCH CCCH

12

CCCH CCCH CCCH CCCH

13

Reserved DRB 9  DRB 9  Reserved

14

Reserved DRB 10 DRB 10 Reserved

15

Reserved DRB 11 DRB 11 Reserved

16

Reserved Reserved DRB 12 Reserved

17

Reserved Reserved DRB 13 Reserved

18

Reserved Reserved DRB 14 Reserved

19

Reserved Reserved DRB 15 Reserved

20

Recommended bit rate query Recommended bit rate query Recommended bit rate query Recommended bit rate query

21

SPS confirmation SPS confirmation SPS confirmation SPS confirmation

22

Truncated Sidelink BSR Truncated Sidelink BSR Truncated Sidelink BSR Truncated Sidelink BSR

23

Sidelink BSR Sidelink BSR Sidelink BSR Sidelink BSR

24

Dual Connectivity Power 

Headroom Report

Dual Connectivity Power 

Headroom Report

Dual Connectivity Power 

Headroom Report

Dual Connectivity Power 

Headroom Report

25

Extended Power Headroom 

Report

Extended Power Headroom 

Report

Extended Power Headroom 

Report Extended Power Headroom Report

26

Power Headroom Report Power Headroom Report Power Headroom Report Power Headroom Report

27

C-RNTI C-RNTI C-RNTI C-RNTI

28

Truncated BSR Truncated BSR Truncated BSR Truncated BSR

29

Short BSR Short BSR Short BSR Short BSR

30

Long BSR Long BSR Long BSR Long BSR

31

Padding Padding Padding Padding

32

N/A DRB 9 

33

N/A DRB 10

34

N/A DRB 11

35

N/A DRB 12

36

N/A DRB 13

37

N/A DRB 14

38

N/A DRB 15

39

N/A Reserved

64

N/A Reserved

. . .

UL-SCH
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