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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 are captured in TR 25.706 [2]. During the RAN2#91 meeting, proponents brought further details on solutions [3,4], but no decision was taken with regards to which option would be adopted. In this discussion paper we bring somewhat alternative view on the whole topic as it seems that RAN2 did not provide a thorough analysis of impact to current specifications during the SI phase. Furthermore, RNTI shortage problem is not as severe as one may think, which we explain in this paper.
2
RNTI shortage problem

One of the main motivations to consider a topic of extending RNTI space was a few major assumptions that there will be a noticeable amount of devices (more than 65,536), which the network will keep in CELL_PCH/URA_PCH, and for which a seamless transition is preferred. Another motivation for looking into extended RNTI space was so-called URA wide RNTI, whereupon a UE in the URA_PCH state would keep dedicated RNTIs while moving across the whole URA area. 

Referring to the seamless transition mentioned earlier, it bears mentioning that the total number of common E-DCH resources is limited to 32, so at any particular moment of time only 32 UEs can in principle get the common E-DCH resource and  send the MEASUREMENT REPORT message. Of course, due to statistical multiplexing of exchanged messages we can assume a larger number of “active” UEs, but it is noticeably smaller when compared to 65,536. Thus, the only assumption with which the network can support 65,536 and more UEs is when the aforementioned UEs (or the majority) of them has a very low and non-overlapping activity. Of course, having more than 65,536 smart phones with more or less periodic data transmissions will be technically impossible. 

If the majority of UEs in a particular cell has a very low activity and are intentionally kept in CELL_PCH/URA_PCH, then there is nothing that prevents the network from moving aforementioned UEs into  CELL_PCH/URA_PCH without dedicated RNTIs. In fact, this is a legacy mechanism that has to be supported by any UE and which the network can exploit. As an example, smart phones and related devices can have dedicated RNTIs, while other UEs will not. Since at any particular moment of time there can be only 32 active transmissions over common E-DCH resources, the RNC will always be able to circulate a limited number of dedicated RNTIs between UEs, by assigning them when the UE enters CELL_FACH and clearing them while moving a UE back to CELL_PCH/URA_PCH. This solves the problem extending dedicated C-/H-/E-RNTIs because the only RNTI value that a UE would keep is U-RNTI, which is already 32 bits. 

One of the arguments for assigning dedicated RNTI was a faster transition to CELL_FACH, which is generally true. However, even if a UE does not have dedicated RNTIs resorting to exchange CELL UPDATE / CELL UPDATE CONFIRM messages with the network, it is still quite fast as they will be sent over enhanced DL/UL channels in CELL_FACH. Referring back to devices with low data activity, it is anticipated that they will tolerate this additional delay, which anyway will be quite marginal. 

3

Conclusion

In this discussion paper we have presented an alternative view on the RNTI extension and RNTI shortage problem. According to our analysis, dedicated RNTI and seamless transition to CELL_FACH are essential features for smart phones and similar devices, while other “delay tolerant” devices can cope easily with delays associated with the CELL UPDATE / CELL UPDATE CONFIRM messages. In fact, this is exactly how many smart phones not supporting enhanced DL/UL for CELL_FACH work nowadays. As a result, the network can handle smartly devices and allocate dedicated RNTIs only to those UEs that indeed require them.  And since U-RNTI (which a UE always has and keeps) is already 32bits, the legacy system can in principle already support a noticeable number of UEs by deciding which UEs should have dedicated RNTIs and which ones can be sent to  CELL/URA_PCH without them.
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