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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.” After RAN#68, the corresponding WI was agreed that aims at number of improvements in state transitions and related cases.

It has been assumed quite often that a UE supporting enhanced DL/UL for CELL_FACH would be sent to e.g. CELL_PCH with dedicated RNTIs to enable seamless transition to CELL_FACH. In addition, RAN2 has been  considering dedicated RNTIs also for the URA_PCH state to enable the same seamless transition also for that state. As a result, if the network keeps a noticeable number of UEs (not necessarily MTC-like devices but also smart phones) in the CELL/URA_PCH state, it can result in shortage of dedicated RNTIs. In this case the network can face a problem of either sending some devices to IDLE (which would free dedicated RNTIs) or reconfiguring some devices into the CELL/URA_PCH without dedicated RNTIs. 

2
Release of dedicated RNTIs

If a UE has low data volumes then it is typically kept in the CELL_FACH state. If both the network and a UE supports enhanced DL/UL for CELL_FACH, then each UE is assigned dedicated RNTI identifiers to exchange data in DL and UL directions. Then, if a UE is moved to a more power efficient state, such as CELL/URA_PCH, then a UE keeps those RNTI values so that it can move quickly back to CELL_FACH.

If we assume that the UMTS system will serve more and more UEs (e.g. smart phones and MTC like devices), then there will be more devices requiring dedicated RNTIs. The majority of those devices will be staying most of time in the URA/CELL_PCH with assigned RNTI values, effectively blocking them from being assigned to other UEs in the same cell. Furthermore, if RAN2 adopts URA_PCH state with URA-wide RNTI values, then a UE will lock a particular H/E-RNTI values in all the cells under the same RNC.

In response to the aforementioned problem, the network can put all or some UEs into the URA/CELL_PCH state without assigned RNTIs. That will ensure that there will be always spare RNTI values for CELL_FACH UEs; however, state transition back to CELL_FACH will be slower as a UE will resort to exchange CELL UPDATE / CELL UPDATE CONFIRM messages with the RNC. Another solution is that the network moves a UE to URA/CELL_PCH with assigned RNTIs, and then on demand asks a UE to “release” them through the re-configuration procedure as depicted in the Figure 1 below.
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Figure 1: Release of dedicated RNTIs (legacy procedure) 
This procedure is already allowed by the specification, but it has a problem that just to release dedicated RNTI values of one UE, the network and a UE have to exchange a number of messages (including the RLC level ACKs). The network has to page a UE, which is followed by the PHYSICAL CHANNEL RECONFIGURATION / COMPLETE messages.

To optimize process of releasing stored dedicated RNTIs in the URA/CELL_PCH state, we suggest to have a special paging flag, upon reception of which a UE would release its dedicated RNTIs. This procedure is similar to an existing feature that allows to release RRC connection by means of paging; however, instead of sending a UE to IDLE we propose to consider an option of releasing just dedicated RNTIs.

To accomplish release of stored dedicated RNTIs, one could consider a few options illustrated in the Figure  2 below. The common part is that the network sends a paging message with the corresponding flag (details are presented in Annex A). In response to reception of the paging message with “release RNTIs” indication, a UE will send some confirmation message so that the network knows that a UE has received the paging request. It could be either MEASUREMENT REPORT sent over DCCH such that dedicated RNTIs are released only after RLC ACK. Another approach is that a UE releases dedicated RNTIs immediately, after which MEASURMENT REPORT or CELL UPDATE / CELL UPDATE CONFIRM are exchanged over CCCH.
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Figure 2: Optimized release of dedicated RNTIs
3
Conclusion

In this discussion paper we have presented a potential problem in a network supporting a massive number of devices, which are not necessarily MTC-like devices but also smart phones. If the network tends to keep UEs in CELL/URA_PCH instead of sending them to IDLE, then at some point of time the network can experience shortage of dedicated RNTIs, which will be especially the case for URA-wide RNTIs. To get dedicated RNTIs for newly arriving UEs and/or the ones which become active, the network can use a legacy procedure to “release” previously assigned dedicated RNTIs, but as of now it requires a number of reconfiguration messages. 
Proposal: Consider an optimized procedure for releasing dedicated RNTIs.
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Annex A

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE Used paging identity
	MP
	
	
	
	

	>CN identity
	
	
	
	
	

	>>Paging cause
	MP
	
	Paging cause 10.3.3.22
	
	

	>>CN domain identity
	MP
	
	CN domain identity 10.3.1.1
	
	

	>>CHOICE UE Identity
	MP
	
	
	Three spare values are needed.
	

	>>>IMSI (GSM-MAP)
	
	
	IMSI (GSM-MAP) 10.3.1.5
	
	

	>>>TMSI (GSM-MAP)
	
	
	TMSI (GSM-MAP) 10.3.1.17
	
	

	>>>P-TMSI (GSM-MAP)
	
	
	P-TMSI (GSM-MAP) 10.3.1.13
	
	

	>>>IMSI (DS-41)
	
	
	Octet string (SIZE (5..7))
	TIA/EIA/IS-2000-4
	

	>>>TMSI (DS-41)
	
	
	Octet string (SIZE (2..17))
	TIA/EIA/IS-2000-4
	

	>UTRAN single UE identity
	
	
	
	
	

	>>U-RNTI
	MP
	
	U-RNTI 10.3.3.47
	
	

	>>CN originated page to connected mode UE
	OP
	
	
	
	

	>>>Paging cause
	MP
	
	Paging cause 10.3.3.22
	
	

	>>>CN domain identity
	MP
	
	CN domain identity 10.3.1.1
	
	

	>>>Paging record type identifier
	MP
	
	Paging record type identifier

10.3.1.10
	
	

	>>RRC connection release information
	MP
	
	RRC connection release information 10.3.3.35o
	
	REL-5

	>UTRAN group identity
	
	1 to <maxURNTIgroup>
	
	
	REL-5

	>>RRC connection release information
	MP
	
	RRC connection release information 10.3.3.35o
	
	REL-5

	>>Group release information
	MP
	
	Group release information 10.3.3.14o
	
	REL-5

	>UTRAN single UE identity to release RNTIs
	
	
	
	
	REL-13

	>>U-RNTI
	MP
	
	U-RNTI 10.3.3.47
	
	REL-13

	
	
	
	
	
	


