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1
Introduction

After the RAN#65 meeting, a new Rel-13 HSPA Study Item was agreed aiming at DL enhancements and in particular at “investigating mechanisms to enhance downlink signalling performance on overhead and latency, especially for the case of RRC state transition and parameter updating.” 

During RAN2#87bis meeting, it was proposed in [1] to consider an option of remembering configuration in the CELL_DCH state so that subsequent transitions back to the CELL_DCH from any other state, e.g. CELL_FACH, do not require RNC to re-send configuration data needed for operation in the CELL_DCH state. In this discussion paper we present our general considerations regarding which configuration a UE already keeps and which one it discards, pointing out related challenges and problems. 

2
CELL_DCH configuration reuse

Before considering a solution that would allow a UE to remember and reuse its previous CELL_DCH configuration, it bears mentioning at a quite coarse level information that a typical reconfiguration message has, and more precisely which configuration elements contribute to the large message size. Even without more advanced and/or specific features such as MC-HSDPA, a UE typical operating in the CELL_DCH state needs fundamental configuration data such as:

1. SRBs and their mapping options

2. RBs and their mapping options

3. DL channel information (e.g. HS-PDSCH information)

4. UL channel information (e.g. E-DCH information)

5. Other basic configuration parameters (active set, RNTIs, etc)

6. Specific feature parameters (MC-HSDPA, CLTD, CPC etc)

Referring to the list above (which represents configuration parameters at a quite high level), it is worth noting that the biggest contributor to the reconfiguration message size is SRB and RB information, and more precisely the associated mapping options. The latter could be extremely large if the network foresees that a UE might need to use combinations such as FACH/RACH, HS-DSCH/RACH, DCH/DCH, DCH/E-DCH, HS-DSCH/E-DCH (and a few more cases). However, a UE must keep the aforementioned SRB and RB configuration with mapping options across all the state transitions. In that sense, the specification already addresses that issue because the network needs to provide mapping options only once.

Referring to the DL and UL channel information, the current specification mandates a UE to clear the corresponding elements which automatically triggers RNC to include that information upon the next transition to CELL_DCH state. Delving into more specific details, one can focus on the following IEs that a UE forgets and which the network has to signal:

1. Uplink DPCH info 

2. E-DCH info 

3. Downlink HS-PDSCH information 

At a first glance, it seems that it could be trivial to keep the aforementioned parameters across state transitions. On the other hand, some embedded IEs may have different values upon next transition to CELL-DCH. The most typical examples are DPCCH power offset, E-DPCCH/DPCCH power offset, serving grant, 16/64QAM activation indicator etc. Due to the existing ASN.1 encoding it might be difficult or even impossible to construct such procedural rules that would allow to signal a particular IE without confusion regarding what absence of another IE means. The most eloquent example is 64QAM indicator, absence of which means that 64QAM is off. 

This discussion paper does not try to address a question on whether it is possible to keep and reuse configuration parameters of a particular feature such as MC-HSDPA, CPC, CLTD etc. It seems that it will not be possible to adopt a common approach, while doing optimizations on a feature basis does not sound either too attractive from the overall specification work point of view. 

3

Conclusion

In this discussion paper we have presented our high level considerations concerning a possibility to reuse configuration upon transition to the CELL_DCH state. Based on the presented analysis, a UE already keeps SRB and RB configuration with mapping options, which are the largest contributor to the final message size. It might be beneficial to explore further a possibility to reuse DL/UL channel configuration, however it might face certain challenges such as certain set of parameters that typically vary and could be different once a UE ends up again to CELL_DCH. Furthermore, the latter configuration elements are not large, so one also has to evaluate gains versus possible specification changes.

This discussion paper does not consider more specific features, such as CPC or MC-HSDPA, and whether it is possible to re-use their configuration without breaking other functional parts. This particular aspect should be discussed further.  
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