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1. Introduction
MAX_CID is defined as the maximum CID value that can be used in 36.323. This can be interpreted as MAX_CID representing the maximum value for the CID. On the other hand, field description of maxCID is written assuming MAX_CID represents maximum number of CIDs across all bearers.   
We look into two possible interpretations of the text in two specifications and propose RAN2 to discuss and agree the correct interpretation. 

2. Discussion
2.1 maxCID value range 

maxCID in PDCP-Config is defined as INTEGER with a range (1..16383) as shown below [36.331 V 11.6.0 (Dec 13)] 
PDCP-Config ::=





SEQUENCE {


discardTimer





ENUMERATED {












ms50, ms100, ms150, ms300, ms500,












ms750, ms1500, infinity


}














OPTIONAL,


-- Cond Setup


rlc-AM







SEQUENCE {



statusReportRequired



BOOLEAN


}














OPTIONAL,


-- Cond Rlc-AM


rlc-UM







SEQUENCE {



pdcp-SN-Size





ENUMERATED {len7bits, len12bits}


}














OPTIONAL,


-- Cond Rlc-UM


headerCompression




CHOICE {



notUsed







NULL,



rohc







SEQUENCE {




maxCID







INTEGER (1..16383)



DEFAULT 15,



profiles






SEQUENCE {





profile0x0001





BOOLEAN,





profile0x0002





BOOLEAN,





profile0x0003





BOOLEAN,





profile0x0004





BOOLEAN,





profile0x0006





BOOLEAN,





profile0x0101





BOOLEAN,





profile0x0102





BOOLEAN,





profile0x0103





BOOLEAN,





profile0x0104





BOOLEAN




},




...



}


},


...,


[[
rn-IntegrityProtection-r10

ENUMERATED {enabled}
OPTIONAL
-- Cond RN


]],


[[
pdcp-SN-Size-v1130



ENUMERATED {len15bits}
OPTIONAL
-- Cond Rlc-AM2


]]

}

maxCID

Indicates the value of the MAX_CID parameter as specified in TS 36.323 [8]. The total value of MAX_CIDs across all bearers for the UE should be less than or equal to the value of maxNumberROHC-ContextSessions parameter as indicated by the UE
And Section 5.5.3 in 36.323 states

- MAX_CID (M): This is the maximum CID value that can be used. One CID value shall always be reserved for uncompressed flows. The parameter MAX_CID is configured by upper layers (maxCID [3]).

-
LARGE_CIDS: This value is not configured by upper layers, but rather it is inferred from the configured value of MAX_CID according to the following rule:


If MAX_CID > 15 then LARGE_CIDS = TRUE else LARGE_CIDS = FALSE.

One interpretation from the text above is that MAX_CID is the maximum value of a CID which UE can use. For example, if CIDs are 0,1,3 15 then MAX_CID is set to the highest number which is 15 in this case (i.e. it is not the count). 
The consequence of this interpretation will be that the total value of MAX_CIDs across all bearers for the UE is "30” as shown below in another example (referring to maxCID field description).

******************************************

 maxNumberROHC-ContextSessions = cs16

  [DRB#1]

   MAX_CID = 15

   CID = 0

  [DRB#2]

   MAX_CID = 15

   CID = 0

******************************************

Interpretation 1: MAX_CID could be the maximum value for a CID e.g. maximum CID value taken by UE could be 15 (not considering LARGE_CID) and it does not represent the maximum number of CIDs. 
UE capability and MAX_CID relationship

UE capability default is specified as cs16 representing 16 concurrent ROHC context sessions. MAX_CID value range starts from 1 implying MAX_CID represents total number of CIDs and not the maximum value as in interpretation 1: 

PDCP-Parameters ::=



SEQUENCE {


supportedROHC-Profiles



SEQUENCE {



profile0x0001





BOOLEAN,



profile0x0002





BOOLEAN,



profile0x0003





BOOLEAN,



profile0x0004





BOOLEAN,



profile0x0006





BOOLEAN,



profile0x0101





BOOLEAN,



profile0x0102





BOOLEAN,



profile0x0103





BOOLEAN,



profile0x0104





BOOLEAN


},


maxNumberROHC-ContextSessions

ENUMERATED {












cs2, cs4, cs8, cs12, cs16, cs24, cs32,












cs48, cs64, cs128, cs256, cs512, cs1024,












cs16384, spare2, spare1}



DEFAULT cs16,

...

}

maxNumberROHC-ContextSessions

Set to the maximum number of concurrently active ROHC contexts supported by the UE, excluding context sessions that leave all headers uncompressed. cs2 corresponds with 2 (context sessions), cs4 corresponds with 4 and so on. The network ignores this field if the UE supports none of the ROHC profiles in supportedROHC-Profiles.

MAX_CID is specified in RFC 4995 as:


MAX_CID: Non-negative integer; highest CID number to be used by the compressor (note that this parameter is not coupled to, but in effect further constrained by, LARGE_CIDS).  This value represents      an agreement by the decompressor that it can provide sufficient memory resources to host at least MAX_CID+1 contexts; the decompressor MUST maintain established contexts within this space      until either the CID gets re-used by the establishment of a new context, or until the channel is taken down.
It seems that MAX_CID is the maximum number of CIDs supported per bearer. The total number of MAX_CIDs across different bearers does not exceed the UE capability. For example, if MAX_CID is set to 7 for bearer 1 and 8 for bearer 2; in total represents 15 CIDs for a UE capability of default cs16. In our understanding, this is also captured in the field description of maxCID
As a result, the total value of MAX_CIDs across all bearers for the UE is "2" (referring to maxCID field description) in the example below.

******************************************

 maxNumberROHC-ContextSessions = cs16

  [DRB#1]

   MAX_CID = 1

   CID = 0

  [DRB#2]

   MAX_CID = 1

   CID = 0

******************************************

Interpretation 2: MAX_CID represent maximum number of CIDs across different bearers 

If interpretation 1 is correct then maxCID field description needs to be corrected as following:
“The total value of CIDs across all bearers for the UE should be less than or equal to the value of maxNumberROHC-ContextSessions parameter as indicated by the UE”
If interpretation 2 is correct then the definition of MAX_CID in 36.323 needs to be corrected as below:

“This is the maximum number of CIDs that can be used”
We have a CR reflecting the interpretation 2.

Proposal: RAN2 to discuss and agree which interpretation is correct. We have a CR reflecting interpretation 2.
3. Conclusion

It seems there are two different interpretations possible for MAX_CID

Interpretation 1: MAX_CID could be the maximum value for a CID e.g. maximum CID value taken by UE could be 15 (not considering LARGE_CID) and it does not represent the maximum number of CIDs. 

If interpretation 1 is correct then maxCID field description needs to be corrected as following:

“The total value of CIDs across all bearers for the UE should be less than or equal to the value of maxNumberROHC-ContextSessions parameter as indicated by the UE”
Interpretation 2: MAX_CID represent maximum number of CIDs across different bearers 

If interpretation 2 is correct then the definition of MAX_CID in 36.323 needs to be corrected as below:

“This is the maximum number of CIDs that can be used”
Proposal: RAN2 to discuss and agree which interpretation is correct. We have a CR reflecting interpretation 2.
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