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1
Introduction
After the RAN#65 meeting, a 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 that SI a new discussion topic arose that tackled a problem of extending the RNTI space. After RAN#68 a new WI was agreed that has an explicit sub-topic on “mechanism on extending RNTI space so that more UEs can be configured in CELL_PCH, URA_PCH, CELL_FACH state” [1]. 

During the SI phase a few potential solutions were  presented that were later captured in TR 25.706 [2]. During the RAN2#91 meeting, proponents brought further details on solution captured in TR 25.706, but no decision was taken with regards to which option would be adopted. In this discussion paper we provide an overview of two major approaches with regards to how RNTI space can be potentially extended pointing out advantages and drawbacks.
2
RNTI extension solutions

2.1
“Brute-force” extension 

Logically speaking, if there is a need to have more dedicated RNTI values then the most straightforward solution is to reserve/allocate more bits for RNTIs. One of the solutions, which was captured in TR 25.706 and presented in [3], also followed that approach by borrowing some bits for the dedicated H-RNTI and E-RNTI values from the corresponding HS-SCCH and E-AGCH physical channels. As indicated earlier during RAN2 discussions, it will have a tremendous impact on all WGs where more bits will need to be allocated to the corresponding IEs; furthermore, it even changes structure of legacy physical channels. However, if one delves into details of this proposal then it will become obvious that there are only a few bits that we can potentially "squeeze" out of legacy HS-SCCH and E-AGCH channels, which in turn will enable just 2 or 4 times more RNTIs. 

Thus, our preliminary view is that drawbacks of this approach will prevail over potential benefits. 

2.2 “Parallel channel” extension

To explain this approach, it is worth noting how things are implemented for the CELL_DCH state. Once a UE enters the CELL_DCH state, it is assigned explicitly HS-SCCH and E-AGCH channels.  According to the existing NBAP specification, RNC can configure up to 32 different HS-SCCH and E-AGCH channels per a cell, and every UE can be assigned with any of those channels. Thus, already now the network can assign same H-RNTI and E-RNTI values to different UEs if it can ensure that those UEs will listen to different HS-SCCH and E-AGCH channels. In other words, RNTI space extension can already be accomplished not by means of extending number of bits allocated for each RNTI, but rather by means of having parallel control channels (which is already allowed by the specification and can be used by the network). Following this approach, the overall number of RNTIs can be extended up to 32 times and will not require any changes in the physical channels.

It is worth noting that it will be up to the network on how many parallel channels it will deploy to accommodate more dedicated RNTIs. As discussed during the RAN2#91 meeting, even though the RNC can configure up to 32 channels, it does not have to configure all of them if just one additional parallel channel is needed to allow for twice more dedicated RNTIs. 

One of the solutions captured in TR 25.706 followed implicitly this approach, but at somewhat limited scope. In particular, there was a proposal in [4] to have just one additional parallel channel for the E-AGCH channel (as noted above, there already can be up to 32 parallel channels). 

3

Conclusion

In this discussion paper we have presented our general considerations with regards to potential ways of extending the RNTI space. In addition to the “brute-force” approach, which simply adds more bits to the dedicated RNTI values and will have a noticeable impact on legacy physical channel and all WGs, there already exists a mechanism in which UEs will listen to different HS-SCCH and E-AGCH channels. Thus, as long as the network ensures that UEs with the same dedicated RNTI values listen to channels mapped on different channelization codes, we can extend the overall number of RNTIs up to 32 times.

In fact, as also discussed during the RAN#91 meeting, it seems that a “brute-force” approach implicitly requires parallel channels because there will be a need to ensure that legacy UEs do not listen to the HS-SCCH or E-AGCH channel(s) with a new format. Thus, if we anyway resort to separating UEs into several groups listening to channels on different channelization codes, then it again becomes more efficient and flexible to extend logically RNTI space by means of parallel channels as the latter approach does not require changes on the physical layer.
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