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1. INTRODUCTION

Shifted SACCH support was agreed to be used by VAMOS II mobiles at GERAN#45 [1][2][3]. This agreement was reached after discussion of different options. Another option adressed within this discussion and proposed by the sourcing companies was to define usage of shifted SACCH optional for both VAMOS I and VAMOS II mobiles as well as for the network. 
This contribution discusses in section 2 the adoption of Shifted SACCH for VAMOS II mobiles and investigates in more detail the identified impacts. In section 3 refinements to shifted SACCH are proposed. Section 4 includes conclusions with regard to the proposed way forward. The contribution is a revision to GP-100822 with changes marked in red.
2. DISCUSSION 
The agreed adoption of Shifted SACCH for VAMOS II mobiles has been analysed in more detail. This section depicts identified impacts related to the current specified support for shifted SACCH. 
2.1 Unclear penetration of VAMOS II mobiles 

Two performance levels of VAMOS mobiles are specified. VAMOS I mobiles will make use of the existing DARP phase 1 architecture and support the new TSC’s of TSC set 2, whilst VAMOS II mobiles will make use of an advanced receiver architecture such as SIC, JD and hence will deliver enhanced performance compared to VAMOS I mobiles. We assume that penetration of VAMOS mobiles in current networks will increase due to expected first availability of VAMOS I mobiles compared to availability of VAMOS II mobiles. 

This means that in a first phase VAMOS networks will operate with normal SACCH and use Repeated SACCH where necessary. 
However, the agreement at GERAN#45 requires to implement support for Shifted SACCH in the network irrespective of the presence and penetration of VAMOS II mobiles. 
2.2 Impacts to IOT testing
The main concern is related to the impact on IOT testing of VAMOS-II mobiles. Assuming that penetration of VAMOS-II mobiles will be increasing later than VAMOS-I, it would be not possible for the network to test the complete functionality of the VAMOS feature. Basically networks would need to implement an "untested" version of shifted SACCH prior to having VAMOS-II mobiles in the field. This could yield considerable delays in deploying VAMOS and hence there should be a work around for this scenario as depicted in section 3.1.
2.3 Need for immediate implementation 

The current specified support for Shifted SACCH by VAMOS II mobiles requires to support Shifted SACCH in the network independently of the actual penetration of VAMOS II mobiles. In particular this includes: 

· Change of frame scheduling for SACCH blocks in BTS Tx and Rx and in MS Tx and Rx. Furthermore transmission of AMR inband signalling information is affected as well as transmission of RATSCCH blocks due to the need for preponing the transmission by one TDMA frame. Thus there may be impacts related to AMR codec synchronisation in case of Tandem Free Operation in terms of increased delay of one speech block.  

· Change of nature of DL and UL measurements for FULL and SUB types of RXLEV and RXQUAL used in the MEASUREMENT REPORT and for RXLEV and MEAN_BEP used in the ENHANCED MEASUREMENT REPORT, respectively.

· Higher variation in reported RXQUAL and MEAN_BEP values by both legacy and VAMOS mobiles due to higher variation of contributed modulations on DL (AQPSK, GMSK) with DTX impacting Radio Resource Link Control algorithms (e.g. transmitter power control, handover and  AMR link adaptation) and voice quality. 

· Increased signalling effort for Abis message transfer due to different reception times at BTS for paired calls.

This means that there is no flexibility for the operator to introduce Shifted SACCH at a later point in time depending on the level of VAMOS II penetration.
3. REFINEMENTS TO SHIFTED SACCH SUPPORT 

This section depicts two refinements related to Shifted SACCH support for VAMOS II mobiles. 
3.1 Optional Network Support for Shifted SACCH used by VAMOS II Mobile
Based on the discussion in section 2 we propose to allow for optional support of shifted SACCH used by VAMOS II mobiles on the second subchannel. This means that VAMOS II mobiles need to support both Shifted SACCH and Normal SACCH. The network decides when to apply Normal SACCH and when to apply Shifted SACCH on the subchannel using a TSC from TSC set 2. Thus the network can make use of Shifted SACCH upon a certain level of penetration of VAMOS II mobiles as pointed out above. Implementation and IOT testing can be done in alignment to the level of actual penetration of those mobiles. By this no complexity impact on VAMOS II terminals exists, since VAMOS II mobiles would generally support both Shifted and Normal SACCH. 
In this case signalling support for VAMOS II mobiles needs to be added. Two options exist:
1) The network support indication is sent via broadcast.

This requires 1 extra bit indicating to the VAMOS II mobiles the support of 
Shifted SACCH in the cell. No signalling in dedicated mode is required.
2) The network support indication is sent in dedicated mode at channel 
assignment or during intercell handover using e.g. available code points in the 
Channel Mode IE. 
3.2 Extending Shifted SACCH support for VAMOS II MS to both subchannels 
Note, that based on option 2 the same signalling can be adopted for the first subchannel. Thus this solution has the merit to allow activation of Shifted SACCH for a VAMOS II MS independently of the used TSC Set. For instance consider the scenario that a legacy MS is served on first subchannel and a VAMOS I MS is served on second subchannel. The legacy MS leaves the first subchannel and a VAMOS II MS enters the first subchannel. In this case it cannot make use of Shifted SACCH because of usage of a TSC from TSC set 1, only in the scenario when the subchannels are exchanged.

The final signalling solution should be decided by GERAN 2.
3.3 Optional Support of Shifted SACCH for VAMOS II MS 
A further refinement is to decouple the support of Shifted SACCH from VAMOS-II support, i.e. to make it optional both for the VAMOS-II mobile and the network. In this case the mobile needs to send a support indicator for shifted SACCH as part of the radio access capabilities in MS classmark 3. This will allow for full flexibility in usage of shifted SACCH both at mobile and network side and according to the actual level of penetration of VAMOS II mobiles in the network and have less impacts related to IOT testing.
4. CONCLUSIONS
This contribution has summarised our comments and concerns on the impacts due to the specified support for Shifted SACCH for VAMOS. In particular impacts on IOT testing, unclear level of penetration of VAMOS II mobiles and the required efforts related to immediate network support have been pointed out. Thus it is proposed to make the support for Shifted SACCH optional both for the network and for the VAMOS II mobiles. Signalling support by means of a support indication of the mobile within the radio access capabilities in MS classmark 3 on UL and by means of a network support indication on DL needs to be introduced with the benefit of yielding increased flexibility of using shifted SACCH both on UL and DL. The sourcing companies believe these refinements descibed above should be added to the Shifted SACCH support. Upon agreement on the mentioned refinements the sourcing companies intend to provide CRs to TS 24.008 and TS 44.018 to this meeting. A proposal for encoding the support of the traffic channel configuration with shifted SACCH as part of the channel mode sent to VAMOS II mobiles is depicted in the Annex. 
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ANNEX – PROPOSAL FOR CODING IN 3GPP TS 44.018 RELATED TO DOWNLINK SIGNALLING OF SHIFTED SACCH SUPPORT 

Support of the traffic channel configuration using normal SACCH or shifted SACCH, respectively, is foreseen for VAMOS II mobiles to be introduced in DL. The proposed coding in TS 44.018 is aligned to the proposal for coding of the VAMOS mode [4] and is depicted in the extract below. Merely changes are needed to Channel Mode IE and Channel Mode 2 IE in terms of definition of new code points. No additional information elements are introduced. 
====extract from TS 44.018====
10.5.2.6
Channel Mode

The Channel Mode information element gives information of the mode on coding/decoding and transcoding. The exact mode is determined by the contents of this IE and the channel type.

The Channel Mode information element is coded as shown in figure 10.5.2.6.1 and table 10.5.2.6.1.

The Channel Mode is a type 3 information element with 2 octets length.
	8
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	6
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	Channel Mode IEI
	octet 1

	Mode
	octet 2


Figure 10.5.2.6.1: Channel Mode information element

Table 10.5.2.6.1: Channel Mode information element

	The mode field is encoded as follows:

(octet 2)

Bits

8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 0
signalling only

0 0 0 0 0 0 0 1
speech full rate or half rate version 1
1 1 0 0 0 0 0 1
speech full rate or half rate version 1 in VAMOS mode with normal SACCH
1 1 1 0 0 0 0 1
speech full rate or half rate version 1 in VAMOS mode with shifted SACCH
0 0 1 0 0 0 0 1
speech full rate or half rate version 2

1 1 0 0 0 0 1 0    
speech full rate or half rate version 2 in VAMOS mode with normal SACCH

1 1 1 0 0 0 1 0     
speech full rate or half rate version 2 in VAMOS mode with shifted SACCH
0 1 0 0 0 0 0 1
speech full rate or half rate version 3
1 1 0 0 0 0 1 1
speech full rate or half rate version 3 in VAMOS mode with normal SACCH
1 1 1 0 0 0 1 1     
speech full rate or half rate version 3 in VAMOS mode with shifted SACCH
1 0 0 0 0 0 0 1
speech full rate or half rate version 4
1 0 0 0 0 0 1 0
speech full rate or half rate version 5

1 1 0 0 0 1 0 1
speech full rate or half rate version 5 in VAMOS mode with normal SACCH
1 1 1 0 0 1 0 1
speech full rate or half rate version 5 in VAMOS mode with shifted SACCH
1 0 0 0 0 0 1 1
speech full rate or half rate version 6

0 1 1 0 0 0 0 1
data, 43.5 kbit/s (downlink)+14.5 kbps (uplink)

0 1 1 0 0 0 1 0
data, 29.0 kbit/s (downlink)+14.5 kbps (uplink)

0 1 1 0 0 1 0 0
data, 43.5 kbit/s (downlink)+29.0 kbps (uplink)

0 1 1 0 0 1 1 1
data, 14.5 kbit/s (downlink)+43.5 kbps (uplink)

0 1 1 0 0 1 0 1
data, 14.5 kbit/s (downlink)+29.0 kbps (uplink)

0 1 1 0 0 1 1 0
data, 29.0 kbit/s (downlink)+43.5 kbps (uplink)

0 0 1 0 0 1 1 1
data, 43.5 kbit/s radio interface rate

0 1 1 0 0 0 1 1
data, 32.0 kbit/s radio interface rate

0 1 0 0 0 0 1 1
data, 29.0 kbit/s radio interface rate

0 0 0 0 1 1 1 1
data, 14.5 kbit/s radio interface rate

0 0 0 0 0 0 1 1
data, 12.0 kbit/s radio interface rate

0 0 0 0 1 0 1 1
data, 6.0 kbit/s radio interface rate

0 0 0 1 0 0 1 1
data, 3.6 kbit/s radio interface rate

0 0 0 1 0 0 0 0
data, 64.0 kbit/s Transparent Data Bearer (Note 2)

Other values are reserved for future use.

Note 1: The speech versions are also referred as follows

(see 3GPP TS 26.103):

full rate or half rate version 1:
GSM FR or GSM HR

full rate or half rate version 2:
GSM EFR (half rate version 2 not defined in this version of the protocol)

full rate or half rate version 3:
FR AMR or HR AMR

full rate or half rate version 4:
OFR AMR-WB or OHR AMR-WB

full rate or half rate version 5:
FR AMR-WB (half rate version 5 not defined in this version of the protocol)

full rate or half rate version 6:
OHR AMR (full rate version 6 not defined in this version of the protocol)

Note 2: This code point is only used for channel assignments made in GAN mode.




10.5.2.7
Channel Mode 2

The Channel Mode 2 information element gives information of the mode of coding/decoding and transcoding.

The Channel Mode 2 information element is coded as shown in figure 10.5.2.7.1 and table 10.5.2.7.1.

The Channel Mode 2 is a type 3 information element with 2 octets length.
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Channel Mode IEI
	octet 1

	Mode
	octet 2


Figure 10.5.2.7.1: Channel Mode 2 information element

Table 10.5.2.7.1: Channel Mode 2 information element

	The mode field is encoded as follows:

(octet 2)

Bits

8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 0
signalling only

0 0 0 0 0 1 0 1
speech half rate version 1
1 1 0 0 0 0 0 1 
speech half rate version 1 in VAMOS mode with normal SACCH
1 1 1 0 0 0 0 1 
speech half rate version 1 in VAMOS mode with shifted SACCH

0 0 1 0 0 1 0 1
speech half rate version 2

0 1 0 0 0 1 0 1
speech half rate version 3
1 1 0 0 0 0 1 1
speech half rate version 3 in VAMOS mode with normal SACCH
1 1 1 0 0 0 1 1
speech half rate version 3 in VAMOS mode with shifted SACCH

1 0 0 0 0 1 0 1
speech half rate version 4

0 1 0 0 0 1 1 0
speech half rate version 6

0 0 0 0 1 1 1 1
data, 6.0 kbit/s radio interface rate

0 0 0 1 0 1 1 1
data, 3.6 kbit/s radio interface rate

Other values are reserved for future use.

Note 1: The speech versions are also referred as follows (see 3GPP TS 26.103):

half rate version 1:
GSM HR

half rate version 2:
not defined in this version of the protocol

half rate version 3:
HR AMR

half rate version 4:
OHR AMR-WB

half rate version 6:
OHR AMR



	


	
	
	1 / 6



