3GPP TSG-RAN WG2 Meeting #61bis
R2-081667
Shenzhen, China
31st March – 4th April, 2008
Agenda item:

5.1.1.6 Random Access procedure
Source:
NEC
Title:
Signalling on DL data arrival 
Document for:

Discussion and Decision
1
Introduction
It has been discussed in RAN2#61 that the signalling on DL data arrival is performed by using only PDCCH, not using MAC control element [1]. However, the signalling method was not agreed. In this contribution, we discuss the signalling method again with some analysis based on the current agreement regarding the PDCCH format in RAN1. We also show our preference and text proposal.
2
Discussion
2.1
Comparison of the signalling method 
We consider that there are 3 options for the signalling method on DL data arrival using PDCCH as shown below and figures in the ANNEX [1]:
· Option 1: Reserve 1 bit in PDCCH as the flag to indicate the usage, i.e. normal PDCCH or signalling on DL data arrival. 
· Assuming that the bit field “X” is added to normal PDCCH, e.g. UL grant:

· If the field X is “0”, the UE reads as a signalling on DL data arrival.

· Else if the field X is “1”, the UE reads as a normal one.
· Option 2: Reserve 1 bit-mapping pattern in a certain bit field in normal PDCCH.
· Assuming that the bit field “A” with all “0” indicates the signalling on DL data arrival:
· If the field A is all “0”, the UE reads the PDCCH as a signalling on DL data arrival

· Else if the field A is NOT all “0”, the UE reads as a normal PDCCH.

· Option 3: Reuse a certain bit field depending on UE’s status of uplink synchronization. 

· Assuming that the bit field “A” with all “0” indicates the signalling on DL data arrival: 

· If UE uplink is sync, the UE reads the received PDCCH as a normal one, e.g. UL grant.

· Else if UE uplink is not sync, 

· if the bit field A is all “0”, the UE reads the received PDCCH as an indication of DL data arrival.

· else if the bit field A is NOT all “0”, the UE will not perform any actions. (This may indicate the mismatch of the Time Alignment Timer between eNB and UE. Detail is FFS.)
Table1. Comparison among 3 Options

	
	Option 1
	Option 2
	Option 3

	Merit
	· No restriction on the normal PDCCH usage
	· No additional overhead 
	· No restriction on the normal PDCCH usage and no additional overhead 

	Demerit 
	· Additional 1 bit is sent, even if this PDCCH is not used for this purpose.
	· One bit-mapping is reserved for the purpose other than normal PDCCH. 
	· Error case is expected when the mismatch of UL sync status between eNB and UE.


From the simplicity and the overhead point of view, we propose to use Option2 as the method of signalling on DL data arrival. In the next section, we analyse the impact due to utilization of Option2 with respect to the number of bits in PDCCH and discuss the differences between above 3 options further.
Proposal 1: 1 bit-mapping pattern in a bit field is reserved to reuse the PDCCH for signalling on DL data arrival. 
2.2 Analysis on the number of bits in PDCCH 
 We analyse the impact on the information sent on PDCCH that is reused for the signalling on DL data arrival. As discussed in 2.1, only one bit-mapping pattern in a certain bit field in PDCCH is reserved in Option2. Thus the impact can be shown by 1/ 2N* 100 [%], where N is the number of bits in the bit field used for reservation. From the Fig.1 below, as the number of bits in the bit field becomes larger, the impact becomes smaller obviously. If the number of bits is larger than 6, i.e. the bit field has 7bits or more, the impact due to reservation of one bit-mapping pattern is less than 1% and it could be negligible. Also, since the amount of information sent together with the preamble would be small (discuss in 2.3), the bit field having the largest number of bits can be used for reservation.
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Fig.1: Impact due to reservation of 1 bit-mapping pattern in a certain bit field
2.3 Information sent together with dedicated preamble index 

The signalling on DL data arrival includes the dedicated preamble at least. From the agreement in RAN2#61, the validity period is not necessary and also maximum number of retransmissions. The remaining candidates are: 
· PRACH resource, 
· Power offset used for preamble transmission power setting
We consider that PRACH resource parameter could be useful because it allows allocating the same preamble sequence simultaneously to more than one UE if there are more than one PRACH frequency in TDD system, as explained in Ref. [1]. Although a question is remained, i.e. whether the same principle should be expanded to FDD system or not, we consider that at least in TDD system the PRACH resource could be included in signalling on DL data arrival at this moment. Furthermore, the power offset may be useful, too. For example, if the number of received RACH in a certain period before the DL data arrival is small, then the power offset can be set higher in order to avoid the unnecessary retransmission (maybe with power ramping) in non-contention based access. If the power offset is not necessary, then the eNB puts all e.g. “0” in the bit filed used for the power offset. However, the power offset is included if it can be included from the remaining number of bits in PDCCH point of view. If any other information is required, the similar method as the power offset can be used for those purposes. 
Proposal 2: The PRACH resource in TDD system (FFS for FDD system).

Proposal 3: The power offset can be included in signalling on DL data arrival, if possible. 
2.4 Discussion

 We discussed the detail of signalling method on DL data arrival in previous section. However, the exact definition in the specifications has to be decided after the PDCCH format is fixed. Thus, we propose to agree on the above proposals as a way forward. 

3
Conclusion
In this contribution we discussed the signalling on DL data arrival and proposed a signalling method of a dedicated preamble and other information if any. We propose that RAN2 discuss the detail of signalling method on DL data arrival based on the discussion above and capture our proposal in [2].
Proposed way forward: 

· 1 bit-mapping pattern in a bit field is reserved to reuse the PDCCH for signalling on DL data arrival. 
· The PRACH resource in TDD system is included in signalling on DL data arrival (FFS for FDD system).

· The power offset can be included in signalling on DL data arrival, if possible. 
References

[1] R2-080833, “Signaling on DL data arrival”, NEC, Nokia, Nokia Siemens Networks
[2] R2-080590, “Reply to RAN2 LS on signaling for DL data arrival”, RAN1
[3] R2-080631, CR for 3GPP TS 36.321 v8.0.0
[4] R1-073870, “Notes from offline discussions on PDCCH contents”, Ericsson 
Annex
 The signaling options discussed in 2.1 
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Fig.2: PDCCH utilization Option 1. 
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Fig.3: PDCCH utilization Option 2.
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Fig.4: PDCCH utilization Option 3.



































































































































































































