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1 Introduction

In RAN3#36 meeting Nortel Networks proposed to use the Unsynchronised RL Reconfiguration procedure when adding, modifying or deleting an HS-DSCH channel for a UE (see [1]).
According to the official RAN3#36 report, RAN3 working group agreed on the benefit of this proposal and it was agreed to study further whether the proposal is technically correct. The release question was left open (REL-5 and/or REL-6) (from the report: “if no conclusion about the release is possible in RAN3, then RAN will be asked to decide as soon as technically correct CRs are available”).
One company had a concern regarding the potential negative impact that the unsynchronised parameter update might have on HSDPA performance. This paper analyses this impact and concludes that in the vast majority of use cases it is insignificant or inexistent.
2 Discussion

For the purpose of this discussion we classify all potential uses of the Unsynchronised RL Reconfiguration (URLR) procedure for HSDPA into three categories:

1) adding or deleting an HS-DSCH MAC-d flow for a UE, or modifying MAC-d flow parameters which are specific to the Node B only;
2) modifying one or more of the “global HSDPA parameters” (e.g. CQI Feedback Cycle, CQI/ACK-NACK Repetition Factors and CQI/ACK/NACK Power Offsets, HS-SCCH Codes), and
3) modifying “common” parameters of an existing HS-DSCH MAC-d flow i.e. parameters which are common to both the UE and the Node B.
We propose to have a closer look at the consequences that the unsynchronised parameter update might have in each of the above cases. To help the discussion, the HS-DSCH Information To Modify IE tabular is copied below (taken from 25.433 v5.5.0). Highlighted in cyan, yellow and red are all the parameters which are common to both the Node B and the UE i.e. the parameters which might be impacted by the unsynchronised change.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	HS-DSCH MAC-d Flow Specific Information
	
	0..<maxnoofMACdFlows>
	
	
	–
	

	>HS-DSCH MAC-d Flow ID
	M
	
	9.2.1.31I
	
	–
	

	>Allocation/Retention Priority
	O
	
	9.2.1.1A
	
	–
	

	>Transport Bearer Request Indicator
	M
	
	9.2.1.62A
	
	–
	

	>Binding ID
	O
	
	9.2.1.4
	Shall be ignored if bearer establishment with ALCAP.
	–
	

	>Transport Layer Address
	O
	
	9.2.1.63
	Shall be ignored if bearer establishment with ALCAP.
	–
	

	>Priority Queue Information
	
	0..<maxnoofPrioQueues>
	
	
	–
	

	>>Priority Queue ID
	M
	
	9.2.1.49C
	
	–
	

	>>Scheduling Priority Indicator
	O
	
	9.2.1.53H
	
	–
	

	>>T1
	O
	
	9.2.1.56a
	
	–
	

	>>MAC-hs Window Size
	O
	
	9.2.1.38B
	
	–
	

	>>MAC-hs Guaranteed Bit Rate
	O
	
	9.2.1.38Aa
	
	–
	

	>>MAC-d PDU Size Index
	
	0..<maxnoofMACdPDUindexes>
	
	
	–
	

	>>>SID
	M
	
	9.2.1.53I
	
	–
	

	>>>MAC-d PDU Size
	O
	
	9.2.1.38A
	
	–
	

	CQI Feedback Cycle k
	O
	
	9.2.2.21B
	For FDD only
	–
	

	CQI Repetition Factor
	O
	
	9.2.2.4Cb
	For FDD only
	–
	

	ACK-NACK Repetition Factor
	O
	
	9.2.2.a
	For FDD only
	–
	

	CQI Power Offset
	O
	
	9.2.2.4Ca
	For FDD only 
	–
	

	ACK Power Offset
	O
	
	9.2.2.b
	For FDD only
	–
	

	NACK Power Offset
	O
	
	9.2.2.23a
	For FDD only
	–
	

	HS-SCCH Power Offset
	O
	
	9.2.2.18I
	For FDD only
	–
	

	Measurement Power Offset
	O
	
	9.2.2.21C
	For FDD only
	–
	

	HS-SCCH Code Change Grant
	O
	
	9.2.1.31L
	
	–
	

	TDD ACK NACK Power Offset
	O
	
	9.2.3.18F
	For TDD only
	–
	


2.1 Adding or deleting a MAC-d flow

The use of URLR does not have any impact when adding or deleting a MAC-d flow, or modifying MAC-d flow parameters specific to the Node B, because:

· when adding a flow, the SRNC should delay any data transmission in the downlink until the UE acknowledges the RRC message. This is not any different from the SRNC’s behaviour when using the Synchronised RLR;
· when deleting a MAC-d flow, no special care is required anyway;
· when modifying MAC-d flow parameters which are specific to the Node B (e.g. transport bearer, Scheduling Priority Indicator, MAC-hs Guaranteed Bit Rate), no special care is required either.
In conclusion, in all of the above scenarios the use of URLR procedure has no impact on the HSDPA performance. We believe that the use cases from this category will be by far the most frequent in practice.
2.2 Modifying “global” parameters

When modifying one of the “global HSDPA parameters” (highlighted in yellow), there may be some impact on the HSDPA radio performance. In the worst case:
· the Node B would miss a CQI Feedback, an ACK or a NACK, if any of the three were  transmitted during the execution of the URLR procedure;

· the UE would miss a MAC-hs PDU, if it were transmitted during the execution of the URLR procedure.

Neither of these is a serious issue because the lost PDUs or acks will be handled via ordinary MAC-hs retransmissions, whereas the CQI Feedback report is periodically retransmitted with a max period duration of 160 ms. Note that these impairments are not any different from temporary losses that could occur due to adverse radio conditions and their duration is bounded by the duration of the URLR procedure itself (on the order of couple of 100 ms). Note also that the nature of these parameters is such that they do not need to be changed frequently.
In conclusion, we believe that URLR could also be used for modifying the “global HSDPA parameters” with no significant deterioration of the HSDPA performances.
2.3 Modifying “common” parameters of existing MAC-d flows
To our understanding there may be an issue when trying to modify one of the following two parameters (highlighted in red):

· MAC-hs Window Size, or

· MAC-d PDU Size Indexes.
Indeed, changing either of these two parameters may yield some errors in the MAC-hs entity in the UE (e.g. unrecognised MAC-hs PDU format or reception outside of the receive window).
For changing either of these parameters it is more appropriate to use the SRLR procedure. Note, however, that it is questionable whether there is any good reason for changing either of these two parameters during a communication lifetime.
3 Conclusion and Proposal

Following the brief analysis in Section 2, we conclude that the use of URLR procedure for HSDPA has very limited impact on HSDPA performance, or no impact at all, in the vast majority of use cases. Given the simplicity of URLR when compared to SRLR we believe that the use of URLR is more than justified for HSDPA.
This discussion paper is accompanied by two CRs (25.423 and 25.433). It is proposed that RAN3 discuss the technical correctness of the proposed CRs and agree to include them in the REL-5 NBAP and RNSAP specs.
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