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1. Introduction

In last RAN plenary RAN#61, the potential impact of Scalable-UMTS to RAN2 was discussed and some of possible issues were identified as below [1]:

· Impact on Mobility (Idle & Connected states)

· Impact on SIBs acquisition

· Impact on signalling and user plane latency

· Impact on MAC, RLC and RRC performance, including impact on timers and procedures

This paper tries to have some analysis on the impact on MAC, RLC and RRC and some suggestions are given. In this paper, we use Scalable UMTS (N=2) for example.
2. Discussion

2.1. MAC impact
2.1.1. MAC function

It is foreseen that no new MAC function will be required for introducing Scalable UMTS. The MAC PDUs format, including control PDU and data PDU, does not require any change.

2.1.2. MAC Performance

The TTI for the transport channels will be changed in Scalable UMTS (N=2)
· For DCH, the minimal TTI should be 20ms for Scalable UMTS. To support the same capacity DCH channel as UMTS, the Spreading Factor of DPCH channel which the DCH map to can be halved for Scalable UMTS. This means the half of the users, with the same data rate per user, can be support in Scalable UMTS comparing with UMTS. 
· For HS-DSCH, the TTI will be 4ms. As it showed in RAN1 contributions, Scalable UMTS can provide the same spectrum efficiency as UMTS.
· For E-DCH, the TTI will be 4ms/20ms, As it showed in RAN1 contributions, Scalable UMTS can provide the same spectrum efficiency as UMTS.

· For PCH, the TTI will be 20ms. The capacity of PCH will be halved comparing with UMTS. We assume the Scalable UMTS use different LA/RA which is used for UMTS. The performance of Scalable UMTS for PCH should be the same as UMTS.
· For BCH, the TTI will be 20ms. As we discussed in RAN1 contributions, we can have the same broadcasting performance without change the SF of P-CCPCH which BCH map to.
· For FACH, the TTI will be 20ms, As we assume Scalable UMTS support half of the user comparing with UMTS. So, the FACH performance should be the same as UMTS.

· For RACH, the TTI will be 40ms (For control part, provide 15 access slot), 20/40ms (For data part). As we assume Scalable UMTS support half of the user comparing with UMTS. So, the RACH performance should be the same as UMTS.

Observation 1: Scalable UMTS has few impacts on MAC layer and Scalable UMTS can maintain the same performance (spectrum efficiency) as UMTS.
2.2. RLC impact

2.2.1. RLC function

It is foreseen that no new RLC function will be required for introducing Scalable UMTS. The RLC PDUs format, including control PDU and data PDU, does not require any change.

For UMTS, the RLC has already adapted to variety transport channel TTI:
· For DL, 2ms for HSDPA, 10, 20, 40 ms for DCH

· For UL, 2ms and 10 for HSUPA, 10, 20, 40 ms for DCH.

After introduce Scalable UMTS, the new transport channel TTI should be:

· For DL, 4ms for HSDPA, 20, 40 ms for DCH

· For UL, 4ms and 20 for HSUPA, 20, 40 ms for DCH.

The new transport channels for Scalable UMTS are still in the scope of UMTS. We foresee there should no change for RLC function by introduce of Scalable UMTS.
Observation 2: There is no impact on RLC layer by introducing Scalable UMTS.
2.3. RRC impact

2.3.1.  RRC function

To support Scalable UMTS, following for RRC signalling change are required.
1. UE Scalable UMTS capability report.

2. Configure the bandwidth of the frequency for configuration messages (RRC connection setup, Radio bearer setup, Radio bearer reconfiguration, Transport Channel reconfiguration, Physical channel reconfiguration, Active set update, Cell update confirm, URA update confirm).

3. The bandwidth of S-UMTS will signalling to UE in measurement control message

4. Optimize the system information broadcast as described in [2]

Observation 3: Scalable UMTS has limited impact on RRC functionality.

2.3.2.  RRC Timer

Below table list current RRC Timer from TS 25.331:

	Information Element/Group name
	Type and reference
	Semantics description

	T300
	Integer(100, 200... 2000 by step of 200, 3000, 4000, 6000, 8000)
	Value in milliseconds. Default value is 1000. 

	T312
	Integer(0 .. 15)
	Value in seconds. Default value is 1. 

	T301
	Integer(100, 200 .. 2000 by step of 200, 3000, 4000, 6000, 8000)
	Value in milliseconds. Default value is 2000.

.

	T302
	Integer(100, 200... 2000 by step of 200, 3000, 4000, 6000, 8000)
	Value in milliseconds. Default value is 4000.



	T304
	Integer(100, 200, 400, 1000, 2000)
	Value in milliseconds. Default value is 2000. 

	T305
	Integer(5, 10, 30, 60, 120, 360, 720, infinity)
	Value in minutes. Default value is 30.

Infinity means no update

	T307
	Integer(5, 10, 15, 20, 30, 40, 50)
	Value in seconds. Default value is 30.

	T308
	Integer(40, 80, 160, 320)
	Value in milliseconds. Default value is 160.

	T309
	Integer(1…8)
	Value in seconds. Default value is 5.

	T310
	Integer(40 .. 320 by step of 40) 
	Value in milliseconds. Default value is 160.

	T311
	Integer(250 .. 2000 by step of 250) 
	Value in milliseconds. Default value is 2000.

	T312
	Integer (0..15)
	Value in seconds. Default value is 1. 

	T313
	Integer (0..15)
	Value in seconds. Default value is 3.

	T314
	Integer(0, 2, 4, 6, 8, 12, 16, 20)
	Value in seconds. Default value is 12.

	T315
	Integer (0,10, 30, 60, 180, 600, 1200, 1800)
	Value in seconds. Default value is 180.

	T316
	Integer(0, 10, 20, 30, 40, 50, infinity)
	Value in seconds. Default value is 30.

	T317
	
	Default value is infinity.

	
	Enumerated (infinity,  infinity, infinity, infinity, infinity, infinity, infinity, infinity)
	All the values are changed to "infinity" in the Rel-5.

	T323
	Enumerated (0, 5, 10, 20, 30, 60, 90, 120)
	Value in seconds. 




The same analyze in Chapter 2.2 can be applied for the RRC timer. As RRC layer has already adapted variety transport channel TTI for UMTS and new transport channels for Scalable UMTS are still in the scope of UMTS.  Based on the analyze. The timers can be configured appropriately for scalable UMTS. We do not foresee any changes for the definition of the timers. 
Observation 4: No need to change the definition of RRC timers for introducing Scalable UMTS.
3 Conclusion
This contribution we discuss and summarize MAC, RLC, RRC impact due to introduction of scalable UMTS.

Proposal: To capture the analysis in chapter 2 into the TR25.701.
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