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1 Introduction
This contribution discusses the parameter Maximum number of ROHC context sessions in the UE capability IE and the maxCID in the PDCP configuration IE for LTE. While the paper generally questions the need for this UE capability, it also proposes to keep it in an attempt to reach consensus more easily. 
2 Discussion
ROHC channel and contexts
A ROHC channel is a unidirectional channel that consists of exactly one compressor and one decompressor, each of which is in a different endpoint of the path where compression is applied. A PDCP entity consists of two unidirectional ROHC channels, one for the uplink and one for the downlink.

The compressor is responsible for the allocation of compression contexts, typically one for each flow concurrently compressed. A compressor implementation typically recycles (i.e. overwrites by CID reuse) inactive contexts. A ROHC context minimally consists of one full uncompressed header. However, additional memory is necessary for e.g. fields compressed using a window-based compression method (which may require the decompressor to hold a number of values for each fields) as well as for e.g. reference tables and field values for list compression encoding. Typically, the size of one ROHC context is less than a few hundred bytes (conservative estimate).
· The exact size of a ROHC context depends on the characteristics of the flow being compressed, on the compressor operation and on the decompressor implementation itself.

Uplink vs Downlink

For the uplink, allocation of new contexts is controlled by the compressor in the UE.

· Memory management for ROHC contexts in the uplink is outside the scope of influence of the eNB.
For the downlink, the compressor in the eNB typically allocates contexts by recycling inactive contexts; it can be expected that the least possible amount of context memory would be required from the decompressor.

· Memory management for ROHC contexts in the downlink can be influenced by eNB implementation

Running out of memory in decompression endpoint

Noteworthy is that we are discussing here at most a few hundreds of bytes per PDCP entity. It is not clear in which specific scenario header compression would represent a heavy burden on a UE’s resource.
Yet, would a decompressor have too little resources to create a new context, the ROHC feedback mechanism include the option (REJECT option), which informs the compressor that the decompressor does not have sufficient resources to handle the flow signal; upon reception, the compressor stops compressing the flow and no additional memory is allocated.

· The ROHC protocol can handle the case where the UE decompressor has insufficient resources in the downlink, using built-in feedback.

PDCP configuration - maxCID
The only purpose of the maxCID parameter is to determine the size of the context identifier (CID) field in the ROHC compressed header, which allows proper parsing of ROHC packets. If the value of maxCID is below 16, then either zero octet (CID=0) or one octet (CID=1-15) will be used, otherwise the field is larger.

· From the perspective of ROHC, there is no relationship between resource handling and maxCID
This parameter cannot be reconfigured without first releasing the PDCP entity. 

UE capability - Maximum number of ROHC context sessions

This parameter was introduced in UTRAN to allow the UE to report a maximum number of concurrently active contexts in a UE.

· Given existing ROHC mechanisms, the purpose of this parameter is to prevent a rare error condition that is already handled by the ROHC feedback mechanism.
3 Possible ways forward
In TS 36.306, the parameter Maximum number of ROHC context sessions is still FFS. However, it is included in TS 36.331 as a UE capability.

There are four possible ways forward for LTE with respect to the Maximum number of ROHC context sessions parameter:

1) The parameter is not specified as a UE capability;
2) The parameter is specified per UE for the downlink only, and has no relation with maxCID; the eNB ensures that for all the active PDCPs, the total number of concurrently active ROHC contexts does not exceed the UE capability;
3) The parameter is specified per UE for the downlink only, and maxCID < max#ROHCcontexts;

4) The parameter is specified per PDCP for the downlink only, and maxCID < max#ROHCcontexts;

The combination in 3), where the UE capability parameter is an upper bound for the maxCID, makes little sense since assuming multiple PDCPs instances this would imply that although a CID might not yet be used (and thus whether or not it consumes memory is an implementation characteristic), it would be counted as active by the eNB when assessing whether or not a UE has resources to create of a new PDCP instance. 

Given the above, if the parameter is to be used in LTE, the only relevant alternatives are either 2) or 4).
4 Conclusions
It is proposed to agree that the parameter Maximum number of ROHC context sessions be kept as a UE capability, and that it represent the total number of concurrently active ROHC contexts for a UE, where an active ROHC context is defined as a CID for which its context has been initialized by the ROHC compressor (i.e. using a ROHC IR packet).

It is also proposed to not specify any relationship between this parameter and the value of maxCID.
Corresponding CRs for TS 36.306 is found in R2-091288. A clarification to the maxCID parameter for TS 36.331 is found in R2-091287.
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